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·Part I INTRODUCTION 

.,." Purpose and Scope 

This study will analyze the power market of an Upper Susitna hydroelectric 
development. Two major areas of concern will be investigated. These are: 

1. Project design in relation to the use of the project power; and 

2. Financial feasibility under existing repayment criteria. 

Study elements include: 

1. estimates of future power requirements 

a. timing 
b. magnitude 
c . load characteristics 

2. estimates of future pow~r sales and rates required for repayment 

3. analysis of costs of alternative sources of power 

The levelbf detail is that required for demonstration of project feasibility 
for purpos~-~ of consideration by the Congress for project authorization. 

Alternative Plans for Upper Susitna Hydroelectric Development 

Figure 1 shows general locations of th¢·.potential units of the Upper Susitna 
Project in relationship to the Alaskc;t Railbelt. Thefour key Upper Susitna 
dam sites are Devil Can yon, Watana, Vee , and Denali. 

· Several alternative systems for developing the Upper Susitna Project were 
evaluated. Table 1 summarizes data on energy and power capability for 
these alternative systems. 

The Corps of Engineers proposes an initial development including the 
Devil Canyon and Watana sites. (System # 5) 

Sys!em # 1 (Devil Canyon and Denali) is analogous to the intitial development 
plan advanced in earlier studies by· the Bure~u of Reclamation and APA ,· 
System # 4 is the four,..dam ultimate development plan identified in previous 
USBR-APA studies. 
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Previous StudieS! 

There is a fairly substantial backlog of power system and p:r~je~fistu:Qicrs 
relevant to the current evaluation of the Upper Susitna Rive:~ Prbjeet ... 

'.("'\_.·· - . 

A partial bibliography is appended. The previous studies m'ost r.elevant 
to power market c·onsideration; 'include: · .. · . . ; . · · ·-• 

1. Advisory Committee studies completed in 1974 for the Federal Pow~t 
Commission's (FPC) new Alaska Power Survey._ .. ::rhe studie~,inc!;ude 
evalu~tion o{ existing power 'Systems ang future :J;i~eds through_ the 
year 2000, and the main generation and transmission altemativei , 
available to meet the needs. The power requirement stud~es_ and 
alternative generation system studies for the new power survey were 
used extensively in the current study. The FPC summarY report 
for its new survey is not yet available. . . . 

2. A series of utility. system studies for Rail belt area utilities~ irl:dude · 
assessments of loi(i<;is , power costs, and generation and transmission 
alternatives. 

3. Pre~ious work b.y the Alaska·Po~er Admin:i_stration, tpe Btireau of 
Reclamation, the utility systems: and ind1istry on studies ofvariolJ.~ 
plans for Railbelt transmission interconnections ~d the Upper Susftna 
hydroelectric potential. The most recent of these are the.¥ay. 1974•,: 
Status Report ot;t the Devil Canyon Project·by APA and the:Sept~mber 1974, 
Reassessment Report~ Upper Susitna River Hydroelectric Development 
prepared for the State of Alaska by the Henry J. Kaiser Company. 

It should b~ noted that many of the studies listed ,in the bH)liography represent 
a period in history when there was very little concern about energy conserva-

. tion ~ growth, and needs for conserving oil and natural gas resources. 
Similarly, many of these studies reflected anticipation of long term, very · · 
low cost en~rgy supplies. In this rega!d, the studies for Jhe hew power 
survey are considered particularly significant in thaf they provide' a first 
assessment of Alaska power system needs reflecting the current concerns 
for ~nergy and fuels conservation and the environment' and the rapidly 
increasing cm~ts of energy in the e:conomy. 
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Part II SUMMARY 

1. Studies of future power requirements prepared for the FPC Alaska 
Power Survey were reviewed in light of new data for the years 1973 
and 1974 .. New estimates of power requirements through the year 
2000 were prepared reflectiilg the best current estimates ofloads ' 
that·would actually be served from an interconnected Railbelt power 
system serving the Fairbanks-Tanana Valley area and the Anchorage
Cook Inlet area. These new estimates are summarized on Table 11. 

2. Additional data was compiled for potential load~ in<the Copper 
Valley area, and a preliminary analysis of electric service from 
the Upper Susitna Project to this area was made. It does not 
appear feasible to include' service to· this area· during initial 
stages of the project. · · 

3. Available data on area load characteristics were e:Xamined in light 
of future ·system operation; estimates of monthly energy distri
butioii were prepared for sizing project reservoirs; and an annual 
plant factor of 50 percent was selected for sizing project power· 
plants. · 

4. Studies of'alter:fiativepower sources prepared for the FPC Alaska 
Power Survey were reviewed in light of recent studies and trends in 
energy. It was concluded that oil and natural gas fired generation 
is not a desirable alternative for major new power supplies in the 
Alaska Railbelt in 1985 and later years. It is considered that 
coal-fired steamplants would be the most likely alternative in lieu 
of Susitna hydro. The power survey steamplant cost estimates were 
updated for comparison purposes. 

5. A set of preliminary rate studies was made for use in the seeping 
analysis of alternative Susitna hydro development plans. These 
studies are premised on September 1975 plans and cost estimates do 
not reflect latest estimates for the final project report. The 
studies indicated an average rate of 19. 7 mills per kilowatt hour · 
for the Corpsproposed plan of development (System #5) and average 
rates rangirig·from 20.9 to 24.5 tnills for the alternative systems. 
The studies also indicated that alternative staging assumptions utilizing 
the same designs and cost estimates would narrow the range to 20.9 
to 22.8 mills per kilowatthour. a difference of less than ten percent. 
These rates are substantially higher than present natural gas-fired 
generation in the Cook Inlet area, but significantly lower than current 
estimates for new coal-fired plants. 
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6. The above values were r~View¢:~liin.f}ight of the final plans·a.I}.ctqost 
estimates, with the indication that the proposed plan (System #5) 
would have approXimately a·Io percent advantage over the .alternative 
hydro systems from th~ view:pp~P.-t,of~cost ~jp9wer Jo the co,n,sl,lmer. 

7. APA estiJ!I.ates that an ~verage rate.for firm e11ergy of 21.1 mills .. 
per kilowatthour would be-required to repay cos1;l;;. of the project 

·under. current Federal repaymen,t criteria . .'J'hi~;;is premised.on.cost 
estimates using J~uary 1975 price levels an.din,cludes amortir.atic;>n 
of the investment and annual costs for operation, maintenance, and 
replacements . The compilations for the average firll1 energy rate 
appear on T_able 21. .·.: 

8. The studies reflect very rapidly changing values in energy and 
costs of doing bU.Siriess. lt is estim~ted that increase ln. costs 
and Federal interest rate for repayment amount to over a 40 percent 
increase in rates for repayment as c?mpared with conditions reported> 
in APA's M~.y_ 1974 status report on Devil Canyon. If the pr~ent 
costs are escalated at 5 percent per year, average rates for Upper 
Susitna power would likely exceed 40 ~lis per kilowattl10ur. wpen 
the project is actually brought on line. 

9. The changing costs for hydro development must be considered in 
light of the rapid changes in costs for other powe;r producing. 

·facilities and fuels .. · It appears reasonable to assume that future· 
cost escalation for hydro construction will be at a slower rate . 
than for average energy costs in_ the economy. After completion, 
any increases in costs for 1;he hydro power would likely be very 
small. 

10. With the prevailing intersts rates, power rates are very sensitive 
to any stretch-out of construction period and the size of invest
ment accumulated prior to startof revenues. Careful attention 
to staging opportunities will be needed in final design of the 
project. 

11. AP A also prepared estimates of aJ1nual costs for operation 1 mainte
nance I power markets 1 and interim replacements for use in the 
project economic and financial analysis. This d~te is summarized 
in Exhibit 2 of this report. 
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Part III POWER MARKET AREAS 

Throughout its history of in.vestigations, the Upper Susitna River Project 
has been of interest for its central location to the Fairbanks and Anchorage 
areas which have Alaska's largest concentrations of population, economic 
activity, services, and industry. Under any plan of development, major 
portions of the project power would be utilized in these two areas. Additionally, 
the basic project transmission system servicing Anchorage and Fairbanks 
could provide electric service to present and future developments between 
the two points. Electrification of the Alaska Railroad is another possibility. 

These major market areas are referred to as the Anchorage-Cook Inlet area 
and the Fairbanks-Tanana Valley area. 

Additional potential markets are utility and industrial loads alrmg the 
pipeline corridor between Delta Junction and Valde.z. 

Anchorage-Cook Inlet Area . 

GE:merally, this has reference to the developed areas around Upper Cook 
Inlet including the Anchorage area, the Kenai Peninsula, and the 1:fatanuska 
and Susitna valleys. This includes most ofthe population and economic 
activity in the Matanuska-Susitna, Greater Anchorage Area, and Kenai 
Peninsula Boroughs. 

This general area has been the focal point for most of the State's growth 
in terms of population, business, services, and industry since World War II. 
Major building of defense in.stallations, expansion of government services, 
discovery and development of natural gas and oil in the Cook Inlet area, 
and emergence of Anchorage as the State's center of government, finance, 
travel, and tourism are major elements in the history of this area. 

· Because of its central role in business, commerce, and government, the 
Anchorage area is directly influenced by economic activity elsewhere in 
the State. Much of the buildup in anticipation of the Alyeska pipeline, 
much of growth related to Cook Inlet oil development, and much of the 
growth in State and local government services since Statehood have occurred 
in the immediate Anchorage vicinity. The Greater Anchorage Area Borough 
estimated its July 1, 1974, population at 162,500, or an increase of nearly 
30% since the 1970 census. This is over 45 percent of total estimated State 
population in 1974. 
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The Matanuska-Susitna Borough includes several small cities (Palmer, 
Wasilla, Talkeetna) and the state's largest agricultural community. Other 
economic activities include a recreation industry and some light manufacturing. 
Much recent growth in the Borough has been in residential and recreation. 
homes for workers in the Anchorage area. Estimated 1974 population 
was 9, 787. 

The Kenai Peninsula Borough includes the cities of Kenai, Soldatna, Homer, 
Seldovia, arid Seward with important fisheries, oil and gas, and recreation 
industries. Estimated 1974 population was l3, 962. 

Both the Matanuska-Susitna and Kenai Peninsula Boroughs will have some 
urban expansion over the next few decades. Pressures for urban development 
would be substantially increased if the proposed surface crossings of 
the Knik and Turnagain Arms were constructed. 

Present and proposed activities indicate likelihood of rapid growth in this 
general Cook Inlet area for the foreseeable future. Much of this activity 
is related to oil and natural gas including expansion of the refineries at 
Kenai, proposals for major LNG exports to the south 11 48n and probable 
additional offshore .oil and gas development. The State's Capital Site Selection 
Committee has narrowed their search to four sites for the new capital city, 
of which three locations are in the Susitna Valley. The area will continue 
to serve as the transportation hub of westward Alaska, and tourism demands 
will likely continue to increase rapidly. Major local development seems 
probable. 

Fairbanks-Tanana Valley Area 

Fairb.anks is Alaska's second largest city, the trade center for much of 
Alaska's Interior, service centerfortwo major military bases, and site 
of the University of Alaska and its associated research center. Several 
outlying communities including Nenana, Clear, North Pole, and Delta Junction 
are loosely included in the nFairbanks...:Tanana Valleyn area. Historically, 
the area is famous for its gold. Currently, it is in a major boom connected 
with the. construction of Alyeska pipeline. 

The Fairbanks-North Star Borough had an estimated 1974 population of 
50,762 and the outlying communities within the power market area probably 
totaled about 10,000 population at that time. 
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It is generally felt that post-pipeline growth in the Fairbanks area will 
be at a slower pace than the Anchorage-Cook Inlet area. However, major 
future resource developments in the Interior and the North Slope would 
have direct impact on the Fairbanks economy. 

Valdez-Glennallen 

Like Fairbanks, the two communities are heavily impacted by pipeline 
construction, especiaily Valdez because of the concentration of work on 
the pipeline terminal. Longer range prospects probably include a more 
stable economy associated with the pipeline and terminal operations and 
the immensely valuable recreation resources of this area .. 
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Part IV EXISTING POWER SYSTEMS 

Utility Systems and Service Areas 

The electric utilities in the power market area are listed below and 
areas presently receiving electric service are indicated on Figure 2. 

Anchorage Area·:.,. 

Anchorage Municipal Light and Power (AML&P) 
Chugach Electric Association (CEA) 
Matanuska Electric Association (MEA) 
Homer Electric Association (HEA) 
Seward Electric System (SES) 

Fairbanks Area-

Fairbanks Municipal Utility System (FMUS) 
Golden Valley Electric Association (GVEA) 

Valdez and Glennallen Area-

Copper Valley Electric Association (CVEA) 

Alaska Power Administration operates the Eklutna Hydroelectric Project 
and markets wholesale power to CEA, AML&P, and MEA. 

AML&P serves the Anchorage Municipal area. CEA supplies power to the 
Anchorage suburban and surrounding rural areas and provides power at 
wholesale rates to HEA, SES, and MEA. The HEA service area covers 
the western portion of the Kenai Peninsula including Seldovia, across 
the bay from Homer. MEA serves the town of Palmer, the surrounding 
rural area in the Matanuska and Susitna Valleys. 

The utilities serving the Anchorage-Cook Inlet area are presently 
loosely interconnected through facilities of APA and CEA. An emergency 
tie is available between the AML&P and Anchorage area military installations. 
For this study it is assumed that Upper Susitna power would be delivered 
at a new substation on the CEA system in the vicinity of Point MacKenzie 
on the north side of Knik Arm, and that project power would be wheeled 
over the CEA system to other utilities in the general Cook Inlet area. 
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FMUS serves the Fairbanks municipal area, while GVEA provides 
service to the rural areas. The Fairbanks area power suppliers have 
the most complete power pooling agreement in the State. FMUS, GVEA, 
the University ofAlaska and the military bases have an arrangement 
which includes pr<JVisions for sharing reserves anc:l energy interchange 
In addition, GVEA operates the Fort Wainwright steamplant under 
an agreement with the arrriy. 

The delivery point for UpperSusitna power to the GVEA and FMUS 
systems is assumed at the existing Gcild Hill substation of GVEA near 
Fairbanks. 

The Copper Valley Electric Association serves both Glennallen and 
Valdez. Rac;lial distribution lines of CVEA extend from Glennallen 30 
miles north on the Copper River, 55 miles south on the Copper River 
to Lower Tonsina and 70 miles west on Glenn Highway. For this study, 
it is assumed that project power would be delivered to the CVEA system 
at Glenallen. 

National Defense Power Systems 

The six major national defense installations in the power market area are: 
(,there are numerous smaller installations) 

Anchorage area -

Elmendorf Air Force Base 
Fort Richardson 

Fairbanks area -

Clear Air Force Base 
Eielson Air Force Base 
Fort Greeley 
Fort Wainwright 

Each of the major bases has its own steamplant used for power and for 
central space heating source.· Except for Clear Air Force Base, each is 
irtterconnected to provide power to or receive power from the local 
utilities. 

In the past, national defense electric generation has been a major portion 
of the total installed capacity. With the projected stability of military 
sites and the grow,th of the utilities, the national defense installation 
will become a less significant part of the total generation 
capacity; 
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Industrial .Power Systems 
' . • .. --' t .. -

Three,industrial plants.on the Kenai Peninsula maintain their own 
powerplants; 'but ar'ei~tereonneet~cfwith the HEA system. Colliers 
chemical plant gene·;ates its b~:si1=;power and energy needs receiving 
~nly standby capadty·f~~m HEA. KenaLLiquified Natural Gas plant 
buys energy from HEA, but has its own standby generation, Tesoro 
Refinery does both; buys from HEA and furnishes p~rt ofits d'Wn needs. 

Other self-supplied industrial generators ir;_clude oil platform cind 
pipeline terminal facilities in the Cook Inlet area. The Valdez pipeline 
t~rminal will have a sizable powerplant, and most of the pumping · .. 
stations on the Alyeska pipeline "Yill have small powerplants. 

Existing and Planned G,eneration 

Table 2 provides a summary of existing generating capacity. The 
table was generally current as of mid-1974. The Anchora:ge-Cook 
Inlet areq.had a total installed capacity of 414.8 MW in 1974 .. · Natural 
gas fired turbines were the predominant energy source with 341.7 MW 
of installed capacity. Hydroelectric capacity of 45 MW \Vas available 
from two ptojects, Eklutna and Cooper Lake. Steam turbines comprised 
14. 5 MW ·of capacity and diesel generation, mostiy in standby service 
accounted Jor the remaining 13.5, MW. 

The Fairbanks-Tanana Valley g.rea utilities had a total ihstalled capacity 
of 127.7 MW in 1974. Steam hirbines provided the largest block of 
power in the area with an installed capacity of 53. 5 MW. Gas turbine 
generation (oil-fired) provided 42.1 MW of power and diesel generators 
contributed 32. 1 MW to the area. 
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Table 2. Summary of Existing Generating Capacity 

Installed Ca;eacity .,.. 1000 kw 

' ··Diesel Gas Steam 

Hydro . IC ·Turbine· Turbine Total 

. Anchorage-Cook Inlet Area: 

Utility System 45.0 13.5 341.7 14.5 414.8 

National Defense 9.3 49.5 58.8 

Industrial System 10.1 2. 3. 12.4 

Subtotal 45.0 32.9 344.0 64.0 486.0 

Fairbanks-Tanana Valley Area: 

Utility System 32.1 42.1 53.5 127.7 

National Defense 14.9 63.0 77.9 

Subtotal 47.0 42.1 116.5 205.6 

Valdez and Glennallen 6.2 6.2 

Notes: The majority of_ the diesel generation is in standby status except 
at Valdez and Glennallen. 

Source: 1974 Alaska Power Survey, Technical Advisory Report, Resources 
and Electric Power Generation, Appendix A and Alaska Electric 
Power Statistic~, 1960-1973, APA. 
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Generation facilities will need to be installed to meet requirements 
between 1975 and' 1985 when the fir~t Susitna Rive'!- 'hydro Jnit:'coula 
be on the line: Cunentplans of the utilities i'fich.Ide.the' following 

' -·· .. .. . . . . .· . 

units: 

Planned Capacity, :MW 

Utilities 19·75'' ,,. '1'976'' 1977 
. .. . -·-.-~ ~~ --· .· 

Anchorage Area: 

Chugach Electric Association (CEA) 
·Unit 4' 

Units .5 & 6 

Anchorage Municipal Light 
& Power (AML&P): 

Units 8 &: 9 
Unit 10 

Fairbanlcs A~ea: 

Golden Valley El'ectric Association 
(GVEA) 

North Pole 

10 • 

53 

15 

78 

53 
; ... 

15 
40 

53 
161 

53 
53 

Source: Environmental impact statements, public meetings and APA 
personal contacts. 

The AML&P 15 :MW units are steam turbine heat recovery units. 
The remainder of the units are gas turbines. The 53 MW ratings 
are baseload ratings. Winter peak load ratings are 70 MW. The Anchorage 
area units are natural gas fired, while the Fairbanks units are oil 
fired. 

Estimates of future power requirements indicate substantial additional 
capacity needs by 1985 over and above the present plans. Studies 
of other generation, mainly coal fired steamplants, have been made· 
by the utilities but commitmentsto longer range generation with coal 
have not been made. • · · 
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Natural_ gas supply contracts have been secured by Chugach Electric 
Association through 1998 in the Beluga area. The. natural gas available 
under present contracts could meet the expected 1982 CEA generation 

1/ . 
needs of approximately 536 ~ .. M. -

CVEA recently installed 1, 000 kw and 2; 624 kw diesel generators 
at Valdez and ordered two 2,624 kw diesel electric generators for 
Glennallen. Studies are underway on a 6,000 kw Solomon Gulch hydro 

project near Valdez. 

In addition to the utility plans, some new self-supplied industrial 
plants are planned or under construction. These include power supplies 
for the Alyeska pipeline terminal (oil-fired steam) and for pumping 

stations (small diesel plants). Electric service requirements for the 
pumping stations in the immediate vicinity of Glennallen an:d Fairbanks 
are to be supplied by CVEA and GVEA, respectively. 

There also _may be new industrial powerplants in connection with refinery 
expansion and the proposed new LNG plants on the Kenai Peninsula. 
Generally, industry has shown a willingness to purchase power from 
the utilities if adequate reliable supplies can be guaranteed. 

1/ CEA Environmental Analysis. of Proposed 230 kv Transmission 
Line from Teeland substation to Reed substation, page 8. . 
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Part V. POWER REQUIREMENTS 

Power requirement studies for this report included: a review of the 
regional power ·requirement studies for the new FPC Alaska Power 
Survey anci otbe.r recent load. estimates; 'analyses'ofr~cent trends 
in power consumption; andpreparation of a new set cit load estimates 
reflecting the present best estimates of future are.a:requirements' through 
the year 2000. 

The studies also included analysis of load characteristics as needed 
to develop criteria for installed capacity and reservoir. regulation 
for power production from the proposed 1:ydroelectric development. 

Power Requirements Data 

This section summarizes data used in estimating future power requirements 
and determining criteria for energy distribution and peaking capacity 
for the Susitna hydroelectric developmenL The estimates of future 
requirements are premised on assumed data and1 annual future growth 
trends. Energy distriJ:lUtion and peaking capacity criteria are estimated 
from load distribution .data .. · 

Annual Requirements 

Table 3 summarizes. annual power requirement data for the Anchorage
Cook Inlet and Fairbanks-Tanana. Valley areas for the years 1964 to 
1974. The table includes: utiU:ty system annual energy requirements, 
annual peak load, annual load factor' and rates of increase in energy 
requirements; similar data for repres~nt<!tive years for the national 
defense install~tions in the two areas;· and 1972 requirements fbr the 
self-supplied industrial plant:S on the K~nai Peninstila. 

Table 3 also includes a summation of these loads for the years 1964, 
1972, and 1974 (assuming industrial loads _in i972 and'19'74 areequal). 
The total area electrical energy requirements increased by a factor 
of 2. 63 during the 1964-197.4 period, for an average increase of just 
nine percent per year. The utility requirements increased at an average 
rate of 14.2 percent per year and exceeded 12 percent growth in all 
but two years of that period .. Average growth was 14.5 percent and 
13.2 percent for Anchorage and Fairbanks, respectively. . 
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Table 3. 

Year 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 ... 

1974 

1964 
1965 
1966 
1967 
1968. 
1969 
1970 
1971 
1972 
1973 
1974 

Utility 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 

Anchorage and Fairbanks Area 
Load Data, 1964 - 1974 

Energy Peak Loaq 
Million Load Factor Annual. Increase 

Kwh MW Percent MiJ lion-:-kwh % -

Utili t~ Res uiremen ts - Anchorage Area 
338.2 83.6 46.1 
401.0 91.9 49.8 62.8 . 18.6 
450.3 103.0 49.9 49.8 12.3. 
497.1 112.1 50.6 46.8 10.4 
563.6 129.9 49.4 66.5 13.4 

630.5 139.6 51.6 .· 66.9 11.9 
741.2 165.3 51>2 110.7 17.6 
887.1 189.3 53.5 145.9 19.7 
984.3 223.9 50.2 97.2 11.0 

1134.2 252.0 51.4 149.9 15.2 
1305.3 284.0 .52. 5 171.1 15.1 

Utilit:y: Reg,uirements - Fairbanks Area 
95.7 23.6 46.2 

103.7 26.5 44.7 8.0 8.4 
115.9 27.8 47.6 12.2 11.8 
128.6 31.8 46.2 12.7 11.0 
158.2 42.7 42.2 29.6 23.0 
186 .o 45.6 46.6 27.8 17.6 
231.0 57.0 46.3. 45.0 24.2 
267.3 71.2 43.1 36.3 15.7 
305.5 . 71.9 48.4 ·38 .2 14.3 
315.0 71.5 50.2 9.5 3.1 
330.0 82.9 45.4 15.0 4.8 

Requirements - Anchorage & Fairbanks Area. 
433.9 1()7. 2 64.1 
504 .. 7 118.4 48.7 70.8 16.3 
566.2 130.8 .. 49.4 61.5 12.2 
62.5. 7 143.9 49.6 .. 59.5 ]0.5 
721.8 172.6 47.6 96.1 15.4 
816.5 185.2 50.3 94.7 13.1 
972.2 272.3 49.9 155.7 19.1 

1156.4 260.5 50.7 184.2 18.9 
1289.8 295.8 49.6 133.4 11.5 
1449.2 323.5 51.1 159.4 12.4 
1635.3 366.9 50.9 186.1 12.8 
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Table 3. Anchorage and Fairbanks Area 

Year 

1972 

1964 
1972. 
1974 

1964 
1972 
1974 

L.oad Data, 1964 - 1974 (t6nt.) 

Net 
Million 

Kwh· 

Self-Supplied 

'54.3 

National 

141 
166.5' 
155.1 ' 

National 

197 
203.3 
197.0 

Peak 
Load 

·;MW 

Load 
Factor 

' l?,ercent 

Kenai Peninsula 

9. 7 ' 53.2 

Defense -' Anchorage 

32 50.2 
33.9 55.9 
32 .. 6 54.3 

Defense - Fairbanks 

'37 60.6 
41.4 55.9 
40.8 55.1 

Total Requirements - Utility, Industrial. and National Defense 

1964 
1972 
1974 1/ 

772 
1,705 
2,033 

176 
381 
450 

50.1 
51.0 
51.6 

1/ Assumes Industrial loads in 1974 same as. 1972: 

Notes: 11 Anchorage 11 utility data reflects requirements of CEA, AML&P, 
MEA , HEA , and SES . 

11 Fairbanks 11 utility date reflects sum of GVE:A and FMUS. · 
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The data in Table 3 indicates that National Defense requirements have 
. . . ~ . - - . 

been quite stable over the period. National Defense requirements 
totaled 44 percent of total area requirements in 1964, but only 17 percent 
in 1974. ' 

With the exception of the self-supplied industry in the Kenai Peninsula, 
area industrial loads are supplied by the utilities and included in 
the utility statistics. 

Tables 4 and 5 illustratethe major components of growthin.the utility 
requirements increase in customers and increase in use per customer. 
Number of customers is generally analogous to increase in area population 
and economic activities. Use per custorner.will reflect a variety of factors 
such as additional appliances, a general trend towards better housing 
and expanding business in the new suburban areas. 

Table 5 shows energy use per customer and annual·increased use for 
the period 1965 through 1973. The main observation is that the use 
per customer has increased significantly, anq is still increasing. The 
Anchorage area (:ustorner averaged. 5. 2 percent annual increase while 
the Fairbanks area averaged 9. 8 percent annual increase. The combined 
weighted annual growth was 6. 2 percent. 

Estimates of future power requirements presented subsequently assume 
this large rate of growth will not continue indefinitely, and that saturation 
of horne appliances and conservation efforts will stabilize the per customer 
use. 

The peak load data on Table 3 represents the sum of annual peaks from 
the various systems. Area total peak load would be sornewhatsrnaller 
in most cases due to diversity. 

The data shown on Table 3 indicated that both area load centers have 
a fluctuating annual utility load factor very close to 50 percent. The 
industry on the Kenai Peninsula has been slightly higher at 53 percent. 
Natipnal Defense has the highest at 55 percent. Area total load factor 
would be somewhat higher due to diversity. 

The data in Table 3 indicates that for 1974, approximately 74 percent 
of the total system energy is used in the Anchorage area and 26percent 
in the Fairbanks area. Comparable figures for the utility portion was 
80 percent in the Anchorage area and 20 percent in the Fairbanks area. 
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·· ···· · rn .-··· · . T 
·g THI 11111111 .. 

liW,'i;:\.:, · 
• '2oru.cr;;: rn:;-·':;! \.n:r<.l Vb V ·qg-p;;·' . . · 
· -·-·-----·-•-Ta6-le It; ·· · Uttl fty - Sales and Customers - Rallbelt Area, 1965-1973 

' .•• ' •• ' 'c· • • 

Residential ·co~mercial/lndustrial Total 1965 1970 1973 1965 illQ. .!.lll. 1965 illQ. .!.2ll Anchora9e Area --·, 

(e) (e) . (e) AHL&P ·1000 KWH 34,656 5lt,518 8lt,OOO( ) 92,889 159,538 231,000() 133,083 222,200 325,200(e) Customers 6,66lt 8,860 ll,ltoo e 2,071 2,221 2,5lt0 e 8,7lt2 II ,233 I It, I 00 
CEA 1000 KWH 111,587 198,856 287,879 lt9,7lt7 99,387 17lt, I 87 164,507 309,049 483,029 Customers 15,ltlt9 ,23,358 29,077 1,028 I, 791 2,lt65 16,559 2.5,263. 3 I .~65 
HEA 1000 KWH I 7,115 29,702 52,305 16,708 19,681 29,501 33,952 lt9 .• 56lt 82,018 Customers 2,638 3,66lt 5,029 It II 5lt6 730 3,050 lt,213 5,765 
HEA 1000 KWH 6, I 76 19,290 31,848 16,749 53,845 73,943 23,855 75,000 I08,lt07 Customers l,lt13 2,707 3,891 358 5lt2 830 1,832 3,329 lt,822 
TOTAL 1000 .KWH 169,534 302,366 lt56,032 176,093 332,451 508,631 355,397 655,813 998,651t Customers 26, 16lt 38,589 49,397 3,868 5~ 100 6,565 30,183 "" ,038 ... 56,352. "" '-I 

Fairbanks Area 

FHl:f · ··. 1000 KWH 16. 172 23',619 27,300 (e) 37,941 It I ,SOO(e) lt3~962 7l,lt08 
· ... ·. (e) 

22.109 83,000(e) Customers lt,llt7 lt,ltlt3 lt,soo<e) 795 874. 900 lt,998 . · s·,,.92 5,600 
GVEA 1000 KWH 23,142 67,123 106,882 2),850 69,06lt 98,7ltlt lt9,357 I 36 ,lt86 206 f 108 Customers 3,908 5,846 7,382 523 817 973 It ,·lt78 6,671 8,363 

. ( ... TOTAL 1000 KWH 39,311t 90. ilt2 I 3lt, I 82 lt7,959 107,005 llt0,2lt~ 93,319 207,894 289,108 Customers 8,055 10,2.89 11~882. I ,318 I ,691 1,873 9,li76 12. 163 . 13,963 

Ra i I be It Area 

TOTAL 1000 KWH 208,848 393,108 590,214 224,052 lt39,lt56 648,875 ltlt8,716 863,707 1,287,762 Customers 34,219 lt8,878 6 I ,279 5,186 6,791 8,438 39,659 56,201 70,315 

(e) Estimated 



Source: REA and APA data. 



· !: Dat~ dn Figure 4 indicates the minimum hourly load during summer ranging 
i I from 29 to 31 percent of the winter peak. 

I 
' 

I 
I 

TaQ.le 7 shows representative monthly load factors. These are uniformly 
high throughout the year, in the range of 70 to 76 percent. It is. anticipatet;l 
that similar·data on a weekly basis would snow weekly load factorsare' 
{requently above 80 percent. 
·-. .' 
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Jl)ly 

···Sept. 

·Oct. 

·.No:v. 

Jan. 

.69-737 0 - 81 - 3 

Table 6. Monthly Peak Loads, .1971 to 1974 

1971 ~ 1972 1972 1973 1973 - 1974 

Peak %Annual Peak % Annual · Peak % Annual 
:MW Peak MW Peak :MW Peak 

143.6 56 146.8 52 162.8 59 

" 

143.3 56 154.5 54 175.9 64 

161.7 63 179.6 64 194.5 71 
,, 
,_ 

185.8 73 209,2 74 224.3 82 

222.8 88 236.3 83 269.6 98 

236.2 93 260.7 92 266.9 97 

254.5 100 283.0 100 274.5 100 

224.5 88 259;6 92 264.2 96 

222.8 87 225.1 80 249 .4 ' 91 

176.7 69 196 .. 4 69 201; 6 73 

157.9 62 '176. 7 62 180 .4 66 

152.1 60 ' 165.2 58 176. 2' 64 

Rep_resents'suni of loads. for: AML&P, CEA, :t:MUS, and GVEA as 
RttbUsh~d in AlaskaElectric Power Statisti·cs, 1960-1973, APA, 
Dec~mber 1974. Peaks within individual systems may ha:ve 
occurred at different times- during the months • 
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SYSTEM DAILY GENERATION CURVE 
ANCHORAGE AREA 

SUNDAY MONDAY TV!SOAY WEDNE!IOA'f THURSDAY FRIDAY 

DAYS OF THE WEEK 

l6AINl6P9 
SATURDAY 



r:. ._·: ~.~ 

Month 

Mar. 

Apr. 

May·• 

June 

. July 

.. Aug . 

Sept. 

Oct. 

Nov. 

Dec. 

.. 

Note: 

Table 7. Monthly Load Factors, 1972 and 1973 

j[ 1972 1973 ---
Energy Monthly Energy Monthly 

Peak Million Load . Peak Million ··Load 
-.MW kwh Factor MW kwh Factor· 

254.5 135.3 72 283.0 153.6 .72 

224.5 115.3 76 . ·259 .6' 127.5 73 

222.8 119.2 70 225.1 125.5 75 

176.7 96.6 76 196.4 105.4 75 

157.9 87.8 75 176.7 98.5 75 

152. 1 78.5 72 165.2 87.6 74 

146.8 76.6 70 162.8 89.8 74 

154.5 86.9 75 175.9 96.2 73 

176.9 92.9 72 194; 5 100.8 72 

209.2 108.8 70 ·224.3 122.7 73 

236.3 124.4 73 269.6 . 144.6 74 

260.7 143.3 74 266~9 147.0 74 

Represents sum of loads for Al'v1L&P, CEA, FMUS, and GVEA 
as published in Alaska Electric Power Statistics, 1960-1973, 
APA, December 1974. · , , 
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Studies for . Alaska. Power Survey 

The power requirement studies for the new FPC Alaska Power Survey · 
are summarized in. the May 1974 report of the T~chnical Advisory 
Commit£~e ~n Economic Anaiysis and. Load Projec::tio:h· .. These studies 
included review of previous· reports ;1ild recent load estimates prepared 
for the power system in the' state, analysis of pre§ent and £1,1ture 
trends in power consu~ption, and regi<;mal estimates of future power 
requirements through the year .2000. These regional estimates were 
developed as a range of future requirements depending upon assumed 
levels of change in the Alaska population .and ecdnomy. All of the 
estimates assumed substantial reduction in growth rates for power 
demands after 1980 would be ; achieved through· cortservation .measures. 

The power survey regional estimates included Railbelt area loads 
in the regional totals for the Southcentral and Yukon regions~ Figure 5 
shows the regional boundaries. For 1972, utility requirements immediately 
accessible to an interconnected Railbelt system amounted to about 96 
percent of total utility loads for the two regions. Thus the regional 
totals are reasonably representative of Railbelt system requirements.· 
The regional estimates also included evaluations of likely new industrial 
power requirements -- timber, mineral, oil and gas, etc. -- many of 
which would be remote from. a Railbelt system, for the foreseeable future. 

Table 8 summariz.es regional utility system requirements for the 1960 
to 1972 period as presented in the p~wer survey. Thisanalyses indicated 
Railbelt utility requirements were increasing at an average rate 'of 14 
percent annually. In 1972, Railbelt utility loads totaled 1. 3 billion kilowatthours, 
or about 80 percent of statewide requirements for the year. 

Total 1972 Railbelt.loads, including utility, national defense, and self
supplied industrial loads, were about 2 billion kilowatthours, or 77 
percent of statewide total requirements for the year. 

Tables 9 and 10 summarize the regional estimates from the power survey 
through the year 2000 for utility system requirements, and for total 
requirements including national defense systems and industrial requiremei.ts .. 

The power survey studies reflect future assumptions ranging from fairly . 
limited to rather rapid development of the Alaska resources and economy. 
On the basis of the power survey mid-range estimates, expected increments 
in regional utility and total requirements are as follows: 
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Table 8. l.Jtility System Requirements, 1960-1972 

Southeast 
Alaska 

Southcentral 
Alaska 

Yukon 
(Interior) 

Remainder State 
of State Y Total 21 Year 

Annual Gross Generation, Million k:wh· 

. 1960 104 234 86 

1961 111 264 89 

1962 120 294 93 

1963 129 329 102 

1964 141 362 110 

1965 148 452 117 

1966 160 510 132 

1967 165 560 145 

1968 177 633 171 

1969 185 70.8 198 
1970 202 831 243 
1971 217 990 276 

1972 'il 229 1,037 307 

Portion of Statewide Requirements, (%) 

1960 . 24 54 20 
1966 19· _62 16 
1972 14 . 64 19 

. 
Rates of <?rowth, .(% :eer year) 

4 .< 

1960-1966 7.5 13.9 7.5 
1966"':1972 6.2 12.5 15.1 

1/ Arctic, Northwest, and Squthwest Regions . 
. 2/ Totals may not balance due to rounding. 
3/ 1972 data preliminary. 
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7 431 
·11 475 
12 520' 
14 '573 
15 628 
17 735 
20 821 
22 891 
25 1,007 
29 1,120 
35 1,311 
43 1, 526. 
46 1,620 

2 100 
2 100 
3 100 

19.1 11.4 
14.9 12.0 



Table 8. Utility System Requirements, 1960-1972:(Cont'd) 

Other Growth Indications 

Factor 

Population growth, 1960-1972: 

1. Statewide 

Total residential population 
Total civilian population 

.' 

2. Railbelt 

Total residential population 
Total civilian population 

Annual Gr,owth Rate 

3.0% 
3. 7% 

3.6% 
4.5% 

Railbelt area utility power requirements, 1960-1971 growth: 

1. Total requirements 

Kwh sales 
Number of customers 
Kwh/ customer 

2. · Residential sales 

K~h sales 
Number of customers 
Kwh/customer 

14.0% 
6.0% 
7'.3% 

13.8% 
6.5% 
7.0% 

Source: Alaska Power Survey, Technical Advisory Com!llittee on 
Economic Analysis and Load Pr6jection. 
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Table 9. Regional Utility Load Estimates, 1972-2000 

Actual., Requiremen~s Estimated Future Requirep1ents 
1972 1980 1990 

Peak. Annual' ' ·~. 
Peak '··Annual Peak Annual Peak 

Demarid Energy Demand Energy Demand Energy Demand 
Region 1000 KW Million KWH 1000 KW Million KWH: 1000 KW Million KWH 1000 KW 

Higher Rate of 'Growth 

Southcentral 224 1,037 680 2,990 1,640 7,190 3,590 
Yukon (Interior) 69 307 20Q 870 460 2,020 970 

Total 293 1,344 880 3,860 2,100 9,210 4,560 

Likely Mid Range of Growth . 

South central. 610 2,670 1,220 5,350 
Yukon (Interior) 180 780 340' 1,500 

Total 790 3,450 1,560 6,850 

Lower Rate of Growth 

South central 530 2 ,·340 980 4,29Q 
Yukon (Interior) 160 680 270 1,200 

Total 69.0 3,020 1,250 .5, 490 

Note: Estimated future peak :demand based on 50 percent annual load factor. 
Source: Alaska Power Surv~y, Technical Advisory Committee on Economic Analysis and Load 

Projection, 

2,220 
600 

2,820 

1,470 
390 

. 1; 860 

2000 
. ' Annual ; 

Energy 
: Million KWH 

15,740 
4,230 

19,970 

9, 710. 
2,610 

i2,320 

6,430 
1,730 

8,160 
c. 
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Actual 'Requirements . .Estimated. Future Requi.rements . 
1972 1980. 1990. ·200'0 

Annual·: Peak Annual Peak Annual Peak Annual 
Demand Energy Demand Energy Demand Energy Demand: Energy 

Region :~ 1000 KW Million KWH 1000 KW . Million KWH 1000 KW Million KWH 1000 KW Million KWH 

Higher Rate of'· Growth 

'"'-Southcentral • 317 1,465 990 5,020 5,020 30,760 7,190 . 40.810 
Yukon (Interior) 115 542 330. ,__.._ 1,610 760 3,980 1,390 7,000 

Total 432 2,007 1, 320 ' 6,630 • 5, 780 34,740 ··a ;·sao 47.810 
-~ 

Likelr Mid Range of Growth· 

Southcentral 790 3,790 1, 5~30 . 7,400 3,040 15,300 

Yukon (Interior • 280. 1,310 470 2',270 910 4,6iO ·.-.--
Total 1;070 5,100 2,000 9',670 3,950 19,910 

Lower Rate of Growth 

Southcentral 650 3,040 1,160 5,430 1,790 8,510 
Yukon (Interior) 250 1,140 370 1,760 . 530 2, 540 -·- ·--

Total ... 900 4,180 1,530 7,190 2 ,.320 ll, 050 

Note: Assume 80 percent annual load factor far·. industrial requirements; 50 percent for utility requirements. 
l{igher estimate includes nuclear enrichment facility in 1980's with requirements of 2. 5 million kilowatts. 

Source: Alaska Power Survey, Technical Advisory Committee on El:onomic Analysis and Load Projection. 



Period 

1972~ 1980 
1980-1990 
1990-2000 

Period 

1972-1980 
1980-1990 
1990-2000 

Southcentral and Yukon. 
Utility Load Incre.ments 

Peak Demand 
MW 

497· 
770 

1,260 

Southcentral and Yukon 
Total Loa,d Increments 

Peak Demand 
MW 

638 
930 

. 1 J 9 50 

· Annu,al Energy 
Million Kwh 

2,106 
3,400 
5,470 

Annual Energy 
Million Kwh 

3,093 
4,570 

10,240 

Factors Influencing Power Demands 

This section will discuss some of the factors that will influence future 
power demands in the Railbelt area. In many cases, direct impact 
on power demands cannot be quantified with any degree of accuracy, 
but all of the factors will be considered in the assumptions for future 

requirements. 

Population Change 

During the 1950-60 decade Alaska's. population increased scime 76 
percent. The following decade, although adding over 76.,000 persons, 

the net increase was 34 percent. Y Increases for the Southcentral 
and Interior regions were 117 and 50 percent; and 114 and 16 percent 

r.especti vely . 

- 1/ This may be compared with a net increase of the far West region 
of 14.7 percent, the Mountain Region with 15.9 percent and the 
United States with 13. 8 percent, Review of Business and 
Econoinic Conditions. · 
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.l"-1 ~::_; Change Change'·: Change 
Y:ear Alaska No. % So. Central No. % Interior % ---

1950 128,643 50,909 23, OOK 
1960 22{, ;167 97;524 75 .. 8 108,851 58, 75& 117.3 49,128 26,12t) 113.5 
1970 302,647 76,480 33.8 163,758 54;907 50.4 56,799 7,671 15.6 
1974 351,159 48,986. 16.2 ·.194 ,569 31,777 19.4 67,315 10,516 18.5 

Each year from 1960 to 1970, Alaska and the Southcentral and the Interior · 
fegions added an average of some 7, 600; 5, 500; and 750 persons respective,ly. 
Since .19·70, these same areas are estimated to have annually averaged 
an increase over 12,200; 7,900; and 2,600. 

These figures predate start of constr1,1C1:ion of .the Alyeska pipeline. 
:Dis-counting direct employment on pipeline construction, Railbelt population 
has: been increasing at a compound rate of around 3; 5 percent per year. 
Most planners expect continued rapid increase for at cleast the next few 
years. 

Population change is of course related to economic activity and employment 
.opportunities. Historically Alaska's economy was based on furs, gold 
imd copper. Its modern economy has relied on fisheries, forestry and 
government services .. Presen~ly Alaska's growth economy is being driven 
by the exploration and ·development of: the northern, (primarily Arctic 
Slope) oil ·and gas fields, the construction of the Alyeska oil pipeline 
and transhipment facilities at Valdez; and the accompanying growth in 
support services and facilities at Anchorage, Fairbanks and other towns 
along the pipeline route. Additional impetus is coming from state 

Review of Business and Economic Conditions, University of Alaska, 
Institute -at Social, Economic and Government Research, Dec. 1971, 
Vol. vrr:, "No;· s. ,.i · 

Derived from Current Population Estimates ~ Census Divisions, 
July 1, 1974, Alaska Department of Labor, Research Division. 
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expenditures, co~s;truc:tibn of i~<:;al~_i'gfr<~;structur.e, expansion 6f Alaska's 
service industry, and activities associated with the Alaska Native Claims 

_-~Settlem_~nt Act (ANCSA). -•. -~ · 
.(; 

-·· - - ~ 

Some of these activities such as the construction of the oil pipeline and 
transhipment facilities have a limited time in which their effect will 
cori:tinue to provide economy expansion. For example; the huge" pipeline 
construction. force is expected to decline very rapidly on completion · 
of the.actual pipe laying in late 1976, and longer term employment.for 
operating the line will involve relatively few jobs. 

Other factors such as ANE:SA din. be expected to have very longAerm 
effects-.as :the regional ,and village corporations •use their capitaL, land 
and resour,ces to economic advantage·;:· 

There are very strong pressures for expanding oil and gas exploration 
and developrn.ent in Alaska~ representing a very· complex set of interests 
at the national',' •state, and.local levels.. $everal areas • ~n, -the Alaska Outer; 
Continental Shelf and Naval Petroleum 'Reserve #4 are very high priorities< 
in the national programs directed to energy self sufficiency·. ··State. interest 
and involvement includes possible additional leasing (Beaufort Sea and 
others), recognition that leasing and royalty revenues will likely be the 
major source of state income for the foreseeable future, and d~c::Jsions on. 
state royalty oil and gas. Some of the Native Corporations have oil and 
gas exploration programs underway. If reserves are: found, _there will--
be strong pressures for development for these lands too. '' 

Generally, it must ~e assumed that the oil and, gas-developments-will 
continue to be a.major factor .in the Railbelt and. state<economy, for the· 
foreseeable future.; and that additional major oil and gas developments 
impacting the Rail belt are probable within the. next few years,· including 
substantial expansion of the :present petrochemica1 industry . -· 

Other factors which will continue to support economic growth in the 
Railbelt include the Capital relocation, and any further developments in 
oth~r industries including tourism, forestry, mining, and agriculture. 

No one is sugg~sting that all of the above will o<;:cm:. in the ;short term. 
Each, hqyveye~, has _a.pos~ibility and q.rly cofn,binati~ri .of th~. above· events 
must incJ:.ea:se the po!nilation of Alask<i and the energy req~i-rem~nts . 

. 3 • -~ 
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Changes· in Use.· of .Electric Energy 

Nationally, electric energy consumption has peen expanding at a compound 
rate of around seven percent per year. This compares with .around 
a four percent increase in total energy .use. -Thef?e· increases, correlate 
with or exceed trends in national gross product and substantially 
exceed rates of population growth. 

Many factors can be cited in at least partial eJq)lanation of these trends 
high productivity~·of electric energy in inclu~try, increasing a:ffluence ,. 
low cost ofenergy, and so forth. 

Preliminary statistics indicate that total U.S. energy consumption 
. during 1974 declined by about two percent and that electric energy 
production for the year showed no growth over 1973. This was the 
first full year of widespread concern for energy conservation, and 
results of the conservation programs are reflected in the changes. 
However, the changes also reflect a large increase in relative cost 
of energy, a deep economic recession with high unemployment and 
large amounts of idle industrial capacity, and generally mild winters. 

For Alaska, 1974 was not a recession year. Energy consumption continued 
to. increase rapidly in the state, including increases exceeding 12 
percent in electric energy requirements for the major Railbelt utilities. 
Data presented previously showed that increases in electric demands 
for the Railbelt reflect both· increases in numbers of customers and 
increases in use per customer. 

It is reasonable to assume that electric energy will be substituted for 
many direct uses of oil and gas in the future. This substitution is 
one of the few major options available for reducing dependency on 
oil and natural gas. 

Only very rough estimates are available on the extent to which such 
substitutions may be desirable_. Data presented in the power survey 
showed electric energy accounted for only 13 percent total energy 
used in Alaska in 1971, and that as of 1972, over 60 percent of the 
state's electric requirements were derived from oil and gas. In contrast, 
the Pacific Northwest derives over 90 percent of its electric energy 
from hydro power, and electricity accounts for about 40 percent of 

. . 
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total regional energy use. It is APA's judgement thatin the longterin, 
electric energy will provide a similarly large share of total energy 
requirements· iri the Railbelt are-a, if alternative power sources of 
coal, hydro, and nuclear are developed.- Assuming no growth in overall 
energy use, this would involve a three-fold increase in electric energy 

requirements. 

The cold climates, especially in the Interior, provide additional incentive 
to substitute electric energy for direct use of fossil fuels. For example, 
an all electric economy for the' Fairbanks area would substantially 
reduce future problems with air pollution, fog, and ice fog. 
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1975 Estimates of Future Power Requirements 

This section presents future power requirement estimates developed 
for the current evaluation of the Upper Susitna Project. Work for 
the new estimates consisted of: (1) a review of the previous d,ata 
and· data from the power survey in light of new data for the years 
1973 and 1974; (2) consideration of current regional and sectional 
trends in energy and power use; and (3) preparation of a new set 
of load estimates reflecting this most recent data. 

The new analyses generally indicate that major premises for the power 
survey load estimates remain valid. Changes include the update for 
the most recent estimates and reducing the regional estimates from the 
power survey to reflect areas that could . be served directly from an inter
connected Railbelt system. This .latter step eliminated loads for remote 
cities and villages a.s well as potential industrial· loads for these remote· 
areas. 

For 1973 and 1974, the Anchorage area utilities energy demand increased 
15.2 percent per year and peaking requirements increased 12.6 percent 
per year. The Fairbanks 1 utilities energy demand increased only 3. 9 
percent while the peaking requirement increaseQ. 7. 4 percent. The 
smaller increase in the Fairbanks area is assumed due to the large 
buildup in anticipation of the oil pipeline construction, and then a 
subsequent delay of construction start until late 1974. 

The new estimates are summarized in Table 11 and Figure 6. Indicated 
load increments, by decade, are: 

Increments of Utility Power Requirements, 1, 000 KW 

1974-1980 1980-1990 1990-2000 1974-2000 

Higher Estimate 440 1,140 2,280 2,280 
Mid-Range 370 740 1,180 2,290 
Lower Estimate 320 560 600 1,480 

Increments of Total Power Requirements , 1,000 KW 

1974-1980 1980-1990 1990-2000 1974-2000 
~J l..j" " 

t:: 
0" a Higher Estimate 

Mid-Range 
Lower Estimate 

69-737 0 - 81 4 

540 
420 
340 

3,960 2,300 6,800 
800 1,500 2' 720 
600 660 1,600 
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Table 11. Estimated Utility, National Defense, and Indust.rial Power Requirements 

Actual Re9.uirements Estimated Fu.ture Re9.uirements 
Type of Load 1974 1980 .· 1990 . 2000 

Area 

National Defense 

Anchorage 
Fairbanks 

Total 

·~ industrial 

·Anchorage 
Fairbanks lf 

Peak 
Demand 
1000 kw 

33 
41 --·-
74 

10 

Annual 
Energy 

Million/kwh 

155 
197 
352 

High 

45 

Peak Annual Peak 
Demand Energy Demand· 
.1000 kw Million/kwh 1000 kw 

35 170 40 
45 220 50 
80 390 90 

-... 
Rate of Development Assumed 

100 710 2,910 

Mid-Range Deve1oEment Assumed 

Anchorage 
Fairbanks 1/ 

Anchorage 
Fairbanks y 

lf Rounds to less than 10 l\1W 

50 350 

Low DeveloEment Assumed 

20 140 

Note: Industrial development does not assume pipeline pumping. 

100 

50 

Annual Peak Annual 
Energy Demand Energy 

Million/kwh 1000 k~ Million/kwh 

190 45 220 
240 55 260 
430 100 480 

20,390 2,920 20,460· 

. 
710 410 2' 870 ~ 

350 100 . 710 



Table 11. Estimated Utility, National Defense, and Industrial Power Requirements ( Cont) 

Actual Reguirements Estimated Future Reguirements 
Type of Load 1974 1980 1990 2000 

Peak Annual Peak Annual Peak Annual Peak Annual· 
Demand Energy Demand Energy Demand Energy Demand Energy 

Area 1000 kw Million/kwh 1000 kw Million/kwh 1000 kw Million/kwh 1000 kw Million/kwh 

Utilities High Rate of Growth 

Anchorage 284 1, 305 650 2,850 1,570 6,880 3,430 15,020 
~ Fcrirbanks 83 330 160 700 380 1,660 800 3,500 --

Total 367 1,635 810 3,550 1,950 8,540 4,230 \ 18,520 

Likely Mid-Range Growth 

Anchorage 590 2,580 1,190 5. 210 2,150 9,420 
Fairbanks 150 660 290 1,270 510 2,230 - --

Total 740 3,240 1,480 6,480 2,660 11,650 

Lower Rate of Growth 

Anchorage 550 2 '410 1,010 4,420 1,500 6, 570 
Fairbanks 140 610 240 1,050 350 1,530 -- --

Total 690 3,020 1,250 5, 4 70 1,850 8,100 



Table 11. Estimated Utility, National Defense, and Industrial Power Requirements ( Cont) 

Actual Reguirements Estimated Future Reg, ui rem en ts 

Type of Load 1974 1980 1990 2000 

Peak Annual Peak Annual Peak Annual Peak . Annual 

Demand Energy Demand Energy Demand Energy Demand Energy 

Area 1000 kw Million/kwh 1000 kw Million/kwh 1000 kw Million/kwh 1000 kw Million/kwh 

Combined Utility, National Defense, and Industrial Power Requirements 

Higher Growth Rate 

~Anchorage 327 1,505 785 3,730 4,520 27,460 6,395 35,700 

Fairbanks 124 527 205 920 430 1,900 855 3,760 
-- - --

Total 451 2,302 990 4,650 4,950 29,360 7,250 39,460 

Likely Mid-Range Growth Rate 

Anchorage 675 3,100 1,330 6,110 2,605 12~510 

Fairbanks 195 880 340 1,510 565 2,490 
--

Total 870 3,980 1,670 7,620 3,170 15,000 

Lower Growth Rate 

Anchorage 605 2, 720 1,100 4,960 1,645 7,500 

Fairbanks 185 ·830 290 1,290 405 1,790 
-- --

Total 790 3,550 1,390 6,250 2,050 9,290 
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With allowances for reserves and plant retirements, the indicated new 
capacity requirements by the year 2000 range from about two to eight 
million kilowatts with a mid-range estimate of over three million kilowatts. 

R1ites ()f increa'se in utility power requirements assumed for the future 
·estimates are shown below: 

·Estimate 1974_:1980 1980-1900 1990-2000 

Higher Range 14.1% 9% go. . 'li 

Likely Mid-Range 12.4% 7%' .-·, __ 6% 

Lower Range 11.1% 6% 4% 

It bears repeating that the assumed growth rates ·after 19'80 are substantially 
''·;below existing trends and that they assume substantial savings through 

increased efficiency in use of energy and conservation programs. 

The estimates for the National Defense requirements are premised on 
the 1974 power 'use for the major bases and an assumed future growth 
of approximately orte percent per year. · These estimates are lower· 
than presented in the power survey data, reflecting trends in 1973 
and' 1974 . 

. · The estimates for future utility requirements cover the same load sectors 
as now supplied by Alaska utility systems. This includes most light 
industry and industry support services. The utility estimates do not 
include a1lowances for industrial requirements for major new resource 
extraction. and processing' new energy intensive industries, or heavy 
manufacturing. 

The power survey· studies included a review of potential new developments· 
in the energy' mineral, and timber fields and a set. ot'assumptions 
on individual developments considered likely through the year 2000, 
Basically, the estimates involved selecting a few developm•ents considered 
most likely to occur from among the more promising potentials and 
rough estimates of the power requirements that would be involved, 
For this study, the power survey assumptions were screened to include 
only those developments. which. could be readily served from 'an interconneCted 
Railbelt power system. This eliminated many potential new industrial 
loads listed in the Survey, particularly remote mining developments, 

. \ 

in the Yukon region. 
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Tables 12 and 13 summarize assumed new industrial power requirements 
for this report. 

The basic' assumptions incorporated in these new estimates are summarized 
below. In most cases, the assumptions are similar to those. adopted for the 
power survey: 

1. It is generally considered that the Railbelt area population 
will continue to grow more rapidly during the study period than 
the na:tional average. 

2. Utility >statistics indicate individual custmners 1 electric 
energy consumption has been increasing six to seven percentper 
year.. However, all of the load estimates assume that saturation 
levels for many energy uses will be :reached and that rates of 
increase for most individual uses will decline during the 1980's 
and 1990's. This reflects assumed effects of major efforts to increase 
efficiencies and conserve· energy for all uses. 

3. Rapid growth. in the Railbelt area will continue through the 
balance of the 1970's, with economic activity generated by 
North. Slope oil and gas development being a m9jor factor. 

. . . 

4. Future additional energy systems, potential mineral developments, 
petroleum processing, and development of a petrochemical 
industry will all be very influential in use of electrical energy 
through the end of the century. 

5. Major economic advances for all of Alaska and especially for 
the Alaska Native people should be anticipated as a result of 
the Alaska Native Claims Settlement Act. 

6. There may be substantial substitution of electricity for direct use of 
oil and gas if the electricity is from other sources. 

Load factors assumed were the same as for the power survey--utility 
systems, 50%; industrial loads, 80%; .and national defense, 55%. The 
SO% and 55% are further supported by the data in Table 3. The 80% is 
an assumption based on higher utilization of. generation equipment by 
industry. Minor differences may be reflected in the table due to 
combining and rounding. 

The concept of range estimates presented in the power survey is continued. 
It attempts to balance the population and the growth factors with increasing 
conservation trends. The 11 higher 11 range anticipates significant new 
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INDUSTRY 

Kenai Peninsula: 

Chemical Plant: 

LNG Plant: 

Refinery: 

Timber 
Processing: 

Table 12 .. Assumed Industrial Development 

RATE OF 
GROWTH 

Mid 

High· 

Low 

Mid 

High 

Low 

ASSUMPTION 

Existing, with planned expansion by 1980, 
then, no change to 2000. 

Existing, larger expansion assumed by 1980, 
continued expansion to 2000. 

~Existing, largest yet expansion assumed 
by 1980, larger expansion to 2000. 

Existing, with no change assumed to 2000. 

Existing, no change before 198o, steady 
expansion thereafter. 

Existing, expansion assumed before 1980 
and continuing to 2000. 

Existing, plus same assumptions as LNG plant. 

Small start before 1980, expansion to 
high value by 2000. 

Mid Larger start before 1980, expansion to 
high value by 1990. 

High Largest start before 1980, no change 
to 2000. 
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Table 12, Assumed Industrial Development 

IBDU3TRY 

Other Vicinities: 

Mining and Mineral 
Processing: 

LNG Plant: 

Beluga Coal 
Gasification: 

Nuclear Fue~ 
Enrichment: 

Timber: 

Hew City: 

(continued) 

. RATE OF 
GROWTH 

Low 

ASSUMPTIOB 

Start-up after 1980, five-fold expansion 
by 2000. 

Mid Start-up by 1980, five-told expansion 
by 1990, double by 2000. 

High Large start-up by 1980, double by 1990, 
no chauge to 2000. 

Low Start-up atter 1980, no change to 2000. 

Mid Start-up before 1980, no change to 2000. 

High " " " II II II II II 

Low Pilot project power between 1990 and 2000. 

Mid Pilot project by 1990, tull operation by 2000. 

High Pilot project before 1980, tull operation 
by 1990, no change to .· 2000. 

High 

Low 

Start at tull operation before 1990, no 
change to 2000. 

Start-up atter 1980, tull operation by 2000. 

Mid ·start-up before 1980, tull operation by 1990, 
no change to 2000. 

High Full operation start-up before 1980, no 
change thereafter. 

Low Initially loaded after 198o, load tripled by 2000. 

Mid Initially loaded before 1980, tripled by 1990 
2 1/3 expansion by 2000. 

High Larger initial load before 198o, 2 1/3 
expansion by 1990, no change to 2000. 
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Table 13. ··Estimated Industrial Power Requirements· 

Industrial Capacity in MW 

Rate o~ · __ ' ~ 

Development Low Range Mid Range High Range 

~ .i980 .J:22Q .e.QQQ. 1980 !222. ,gQQQ 1980 1990 

Anchorase Area: 
Kenai Peninsula: 

Chemical Plant l/ ll 11 11 12 14 16 13 16 

LNG PLant ];./ .4 .4 .4 .4 • 5 .6 ,.5 .6 

New Plant 10 10 10 10 10 10 10 

. 1/ 
Ref1nery - 2.2 2.2 2.2 2~2 3 ·4 3 4 

Timber l/ 2 3 5 3 5 5 5 5 

Other Vicinities: 

Coal Gasification 10 10 250 10 250 

Mining and Mineral 
Processing 5 25 5 25 50 25 50 

Nuclear Fuel 
Enrichment 2500 

Timber 5 7 5 1 1 1 1 

Mew Citl l'f 30 10 30 70 30 10 

TOTAL ( rounded) .20 50 100 50 100 410 100 2910 

. 2/ 
Fairbanks Area-

Source: 1974 Alaska Power Survey Technical Advisory Committee Report on 
Economic Analysis and Load Productions, pages 81-89. 

· Y Existing ;nstallations 

gj Timber processing and .oil refinery loads totaled less than 10 MW. 
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energy and mineral d~yelopments from among those that appear most promising. 
The 11 lower 11 range g~nerally assumes a slackening 'of the pace of development 
following th~ completion .of the Alyeska pipeline. The 11 mid-range 11 appears 
to be a reasonably conservative estimate, 

With the exception of the annual large load for a nuclear enrichment facility 
(2500MW in the 1990 and 2000 11 high range 11 estimates only) all of the 
assumed new industrial loads are considered very conservative. The 
main purpose of including thenuclear enrichment assumption is to illustrate 
that order of magnitude of loads for large energy-intensive uses. 

Very rough estimates for requirements that might be anticipated for a. 
new capital city are also included in Table 12. 

The estimates do not assume major loads associated with OCS developments 
or very large petrochemical industries. Similarly, they do not assume 
rapid acceleration of mining and mineral processing. 

Copper Valley Power Requirements 

The Copper Valley Electric Association provides power at Valdez and Glennal
len. Power requirements are relatively small, but recent rates of increase 
have been large because of activity related to the Alyeska pipeline and 
terminal construction. 

Existing Situation 

CVEA energy requirements have increased at an average annual rate of 
10 percent .from 5, 6 million kwh per year in 1965, the first year CVEA 
served both Glennallen and Valdez, to 14.4 million kwh per year in 1974. 

The 1974 peak load for the two towns was 3. 5 MW. Combined installed 
capacity was 6. 1 MW (all diesel) . . 

CVEA recently installed 3.6 MW in Valdez and has 5.2 MW scheduled for 
Glennallen during 1975 with an additional 6 MW proposed for Valdez in 
1976 and again in 1978. CVEA has under study a small hydro project 
(Solo'mon Gulch) and a potential intertie between GJ.ennallen and Valdez. 

Future Utility Loads 

The most recent estimate of utility loads is presented in an October 1974 
study prepared for CVEA. !f The study estimated near future loads would 
peak at 9 MW and 46 million kwh upon construction completion of the pipeline, 

' 
!f Copper Valley Electric Association, Inc. 15 Year Power Cost Study 
Hydro/Diesel, Robert W. Retherford Associates, October, 1974. 
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; 'the pipeline terminal, and an electrical interconnection between Valdez 
and Glerin~llen irt '1978. The loads'"w'ere estimated to level off for a few 
years at that time. . By 1989, the stu'dy ~stimated the loads a.t' 15 :MW and. 
75 million kwh. Tt '-'ias·env'isioned thatCVEA would furnish energ)i"'to the 
construction camp, thepipeline refrigeratibn station, and the utility-type 

;.Jciads aH:w'o oil pipeline pumping stations. Alyeska Pipeline Company 
.. ~stlmated these loads would amount t~ 21.8 millionkwh annually. ' ' 

APAestimated CVEA power requirements based on rate of growth assumptions 
similar to those used for estimating the Anchorage and Fairbanks area needs. 
The estimates are shown in the following tabulation: , 

;-· 

1980 1990 2000 
Energy Energy Energy 
Million Peak Million Peak Million Peak 

Growth Duri:hg Period kwh MW kwh MW kwh :MW 

High 32 '7 77 18 169 38 
Mid-Range 29 7 58 13 105 24 
Lower 27 6 49 11 73 17 

Should the Valdez area become a major manufacturing or oil processing 
area, the above estimates Of utility loads· would be much too low. 

Industrial Loads 

. Current industrial loads include the construction camps for the 
pipeline terminal and pumping stations. An oil-fired steampiant 
will supply 'electric requirements and process steam 'at the terminal. 

·:-.These are relatively small loads. 

The concept of using electric power for oil line pumping requirements 
has been advanced in previous studies. For a variety of reasons, 

·including economics and ab~ence of a strong area transmission 
system, this plan was not attracti.ve· to the pipeline company. 
All recognize that a substantial savings in oil could be accomplished 
if the pipeline were electrified, and if the power were derived from 
another source such as hydro or coal. Total requirements for 
pipeline pumping so-uth of the Yukon River were estimated at 225,000 KW 
in an APA study (1969). 
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The concept oLutUizing elect:r·icity to displace,f.uels would bear furthe:r· 
.' . . - - . - - - ~. -· --· - ,; ~ . ' - - . ._ ·' ' -~ -. 

attention if an AJ~~ka rpl.j.te is selected lor transporting natural gas·fro]IJ 
Alaska 1s, North SlapE!., ~he substantial amount ,of gas 1;1eeded for compressor. 

"' -~ --- -- - - _; : -- . _, . - . 
and refrigerati<m stations andfor liquefying.the gas .~ould,be saved by, 
substitl.1-ting ,~le'ctric poV,er. lnf!=m;njil estimate~ from tpe .El Paso Nat~ral 
Gas Compai1,y indicate. r~quirement~ o(up to .900 MW if an Al.aska gas line .. . ' - . -. - - ' ' \ - ' 

and LNG plant were powered by electricity .. 

Assuming an 80 percent plant factor, this would amount to around 6 billion -
kilowatt h,oursannual energy. A large .portion of, tl'le lo~d w~uld be at 
tidewater at the LNG plant. 

The availability of large amounts of oil and possibly natural gas at ports on 
the Gulf of Alaska further suggests the possibility of establishing refineries 
or petroleum plants in the area. 

Industrial lo~ds associated with oil and gas pipelines and other potential 
industrial loads in the Prince William Sound Area have not been considered in 
assessments of Upper Susitna power markets and financial feasibility of the 
project. 

Criteria for Capacity and Energy Distribution 

Reservoir and powerplant capacity criteria are premised on expected use 
of the project to meet power demands. This section discusses the data and 
assumptions incorporated in the capacity criteria for the Upper S~sitna 
Project. 

The basic approach involves a set of monthly energy distribution assumptions 
which are .used 'to size the project reservoirs an.d to determine ,annu~l firm 
energy production from the project. The powerplant capacity assumptions 
reflect the capacity needed to market the project power. . . . 

Energy Distribution 

It is assumed that the energy requirements from the hydroelectric project 
will be proportional to total system energy requirements on a monthly basis 
for any given year. 

Table 14 summarized 1970-1972 monthly energy distrlbutionfor the area 
utilities, expressed as a percent of annual energy requirements. The 
table also shows energy distribution assumptions used in previous hydro'" 
electric studies in the area. 
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Table 14. Monthly Energy Requirements as Percent of Annual Requirements 

1961 1971 1970-1972 Reconnnended 
Devil Bradl~J Utilit3 for Current 

MONTH Canyon 1/ Lake- Loads~ Studies 4/ -
-

Oct. 8.9 8.3 7.9 8.0 

Nov~ · 9.4 9.1 8.9 . 8.8 

Dec·. 10.4 ll.O 10.2 9.7 

Jan. 9.3 9.9 11.3 10.6 

Feb. 8.1 9.0 9.2 9.0 

Mar. 8.3 8.4 9.8 9.4 

April 7.7 7.8 8.0 8.1 

May 7.6 7.4 7.2 7.5 

June 7.2 7.2 6.5 6.9 _, 

July 7.4 7.2 6.4 6.9 

Aug. 7.7 7.2 7.1 7.4 

Sept. --.bQ 7.5 7.5 7.7 

Total 100.0 100.0 100.0 100.0 

SEASONAL 

Oct. -Aug. 62.1 63.5 65.3 63.6 

May-Sept. 37.9 36.5 34.7 36.4 

11 USBR Feasibility report. 

Y Corps dJ:"aft.report, 1971 

1/ Combined loads of CEA, AML&P, GVEA, FMUS, for period Oct. 1970 - Sept. 1972. 

'±/ Assumes total requirements consisting of 25% industrial loads and 75% 
of the above combined loads of the four major utilities. 
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For the current studie.s, it assumes that future load patterns will be modified 
somewhat as a result of industrialrequirements that would tend to have 

. a fairly even energy distribution throughout the year. As indicated on 
Table 14, this assumption modified seasonal distribution of energy by 
less than two percent. 

As used in the project operation studies, firm energy capability is deter
mined for any given combination of reservoir capacity as the amount of 
energy that can be delivered under critical year runoff conditions using 

l ' the assumed monthly energy distribution. Under these assumptions, substan-
tial amounts of secondary energy are available in most years, and a significant 
part of the reservoir capacity is used only for long term storage to increase 

flows in the lowest runoff years. 

These methods are quite traditional for planning studies, although it is 
recognized operations would not follow precisely the same patterns. The 
project would always operate in conjunction with other thermal and hydro
electric plants in the interconnected system. Energy demands on the 
Susitna Project would vary because of changes in fuel supplies, generator 
maintenance schedules, and other factors. It is also· anticipated that 
actual project operationswould be pointed more towards maximizing 
annual energy production rather than long term storage to augment 
flows in the criti4il year. However, the planning study assumption 
provides a reasonably conservative estimate of average annual firm energy 
and ari adequate basis for determining merits of the project. 

Capacity Requirements 

As discussed previously, the utility systems have had combined annual 
load factors slightly over 5.0 percent in the past few years. This is premised 
on non-concurrent peaks in separate systems, so actual load factors 
would be somewhat higher due to diversity. Data presented earlier also 
shows that mid-summer peaks have been running about 60 percent of 
mid-winter peaks, that monthly load factors generally exceed 70 percent, 
and that winter and summer load shapes are quite similar. 

It is anticipated that there will be a trend towards somewhat higher annual 
load factors in the future. In addition to benefiting from any load diversity 
in the interconnected system, peak load management (including such 
action as peak load pricing) offers considerable opportunity for improving 
load factors, which in turn reduces overall capacity requirements for 
the system in any given year. For planning purposes. it is assumed 
that the annual system load factor will be in the range of 55 to 60 percent 
by the latter part of the century. 
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tem . .::apacity requirements wo1-1ld be determined by winter peak load 
uirements, plus allowances for reserves ap.d unanticipated load growth. 
lower summer peaks provide latitude for scheduled .unit maintenance· 

and repairs . 

~;fiy peak load shapes for the system indicate a very small portion of 
" · capacity. is needed for very low load factor operation. It is expected 

some of the gas tu:tbine capacity which is now used essentially for 
l:;?a.se load will eventually be used mainly for peak shaving purposes; 
that is, it will be operating during peak load hours for the few days 
e,a.ch year when loads approach annual peak, and operating in standby 
- · erve for the balance of the year. 

r{ 
lt is expected that reliability standards will be upgraded as the power 
· ;y_stems develop. This will likely include specific provisions for maintain

'· ·' spinning reserve capacity to cover possible generator outages as 
as substantial improvements in system transmission reliability. 

nation of the winter daily and weekly load curves (Figure 4) indicates 
base load portion is about 70 percent of total load and the peak load 

,a.bout 30 percent of total load. Load factor for the peak portion is 
50 percent, and winter weekly load factors are on the order of 

. ,annual plant factor of 50 percent has been selected for the Upper 
• ..:.>,•..o."'''-~u.a Project. This is largely a judgment factor reflecting the following 

This assumption would insure capability to serve a proportional 
share of both peaking and energy requirements throughout the 
year, and adequate flexibility to meet changing conditions in any 
given year. 

Any significant reduction in this capacity could materially reduce 
·flexibility. 

There does not appear to be a significant market for low load factor 
peaking capacity within Jhe foreseeable future. There is likelihood 
that load management and' addition of some industrial loads will 
increase the overall system load factor in the future, and it is 
expected that several existing and planned gas turbine units could 
eventually be used for peak shaving. 

63 

69-737 0 - 81 - 5 



4. It is recognized that the mode of operation for the hydro will change 
through time. In the initial years of operation, it is likely that 
the full peaking capacity would be used very infrequently. For 
example, the mid-range estimated system peak load for the year 
2000 is 3, 170 MW. Assuming load shapes similar to the current 
~nchorage area loads, the winter peak week would require about· 
2, 000 MW of continuous power to cover the base loads and about 
1, 200 MW of peaking power. Load factors of the peak portion would 

be about 50 percent. 
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Table 15. Fuh.1rif' Generation· Costs' Y · · 

1. Diesel,El~ctric; (IC) Pow.erplants @ 59% Annual Load Factor 
(Public Financing) 

Plant size, :MW 0.2 1.0 5.0 10.0 

In vestment cost, $ /kw 130 130 160 .160 

Unit generation cost, including fuels, mills/kwh: 

(Based on: 11,200 Btu/kwh 10,370 Btu/kwh) 

Fuel cost @ 20¢/gal. 
Fuel cost @ 25¢/gal. 
Fuel cost @ 30¢/gal. 
Fuel cost @ 40¢/gal. 

30.4 
34.4 
38.4 
46.4 

25.8 
29.8. 
33.8 
41.8 

23.1 
26.8 
30.5 
37.9 

21.9 
'25 .6 
29.3 
36.7 

Notes: Costs would be higher for remote locations; alternate 
assumptions of private financing increases unit costs 
from 2.1 to 2. 6 mills per kilowatthour. 

2. Gas Turbine Powerplants @ 50% Annual Plant Factor 
(Public Financing) 

Plant size, MW 20 35 

Investment cost, $/kw 135 135 

Unit energy costs, including fuels, mills/kwh: 

Fuel I cost @ 20¢/:f\.ffitu 7.61 
Fuel cost @ 30¢/:f\.fBtu 9.11 
Fuel cost @ 60¢/:f\.fBtu 13.61 
Fuel cost @ $1.00/1f.Btu 19.61 
Fuel cost @ $1.41/1f.Btu 25.91 

(oil @ 20¢/gallon) 

Equipment and heat rate assumptions: 

20 MW open cycle, 15,000 Btu/kwh 
35 MW open cycle, 13,500 Btu/kwh 

7.31 
8.51 

12.41 
17.61 
23.07 

50 MW regenerative cycle, 12,000 Btu/kwh 

50 

167 

7.75 
8.95 

12.55 
17.35 
22.39 

500 

150 

7.22 
8.42J 

12.02 
16.82 
21.86 

1/ Source: Advisory Committee Studies for FPC Alaska Power Survey. 

66 



Table 15. Future. Generation . Costs (cont.) 

3. Coal-Fired Steamplants, Railbelt Area, 50% and 80% Plant Factor 
(Public Financing). (Assumed heat rate of 10,000 Btu/kwh) 

Plant size, l'viW 100 200 500 

Investment cost, $/kw 496 456 373 

Unit energy costs incltlding fuels, mills/kwh: 

Fuel cost @ 30¢/1-vffitu 
Fuel cost @ 60¢/MBtu 

Fuel cost @ 30¢/MBtu 
Fuel cost @ 60¢/MBtu 

50% Plant FaCtor Plants 

14.4 
17.4 

12.9 
15.9 

11.1 
14.1 

80% Plant Factor Plants 

10.1 
l3 .1 

9.2 
12.2 

~.0 

11.0 

1,000 

313 

9.9 
12.9 

7.3 
10.3 

4. Gas-Fired Steamplants, Railbelt Area, 50% and 80% Load Factor 
(Public Financing). (Assumed heat rate of 10,000 Btu/kwh) 

Plant size, MW 100 200 500 

Investment cost, $/kw 444 409 334 

. Unit energy costs including. fuels, mills/kwh: 

Fuels @ 30¢/MBtu 
Fuels @ 60¢/MBtu 
Fuels @ $1.00/MBtu 

Fuel costs @ 30¢/~ffitu 

Fuel costs @ 60¢/MBtu 
Fuel costs @ $1. 00/MBtu 

50% Plant Factor Plants 

13.0 
16.0 
20.0 

11.7 
14.7 
18.7 

10.1 
l3 .1 
17.1 

80% Plant Factor Plants 
9.2 8.4 7.4. 

12.2 
16.2 
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Energy arid Power Cost Trends 

Energy and p:ower economics are undergoing very rapid change, and 
these changes are extremely important in terms of new decisions on new 
sources of energy supply. Up until the early 1970's, most energy planning 
assumed that abundant, low cost energy supplies would be available on 
a long term basis from oil, natural gas, and nuclear fuels. Long term 
trends, especially since about 1950, seemed to support this assumption. 

The more recent experiences, particularly since the 1973 oil embargo\ 
provide the outlook that energy will be a precious and relatively costly 
commodity for the foreseeagle future. Key changes include the huge 
increases in fuel prices, added costs for pollution control, very rapid 
increases in nuclear costs, and absence of a.n.y new technological 
break-through. 

The studies for the new Alaska Power Survey reflect th,e start of trends 
towards much more costly energy supply in Alaska. Generally, these 
studies reflected data up. through mid-1973. Events since that time 
indicate that most of the cost figures in the power survey are now too low. 
Fuel prices have continued to escalate rapidly as have costs for labor 
and materials . 

The rapid pace of change makes many traditional cost comparisons 
obsolete. For example, the 1969 Alaska Power Survey and other studies 
at that time assumed long range generation costs using Alaska natural 
gas would be on the order of four mills per kilowatthour. Nationwide· 
at that time, it was generally assumed that large nuclear and coal plants 
would have about the same four mill average generation cost. These 
figures generally became the yardsticks for measuring feasibility of new. 
power installations. 

The nuclear and coal-fired steamplants are still the major yardstick for 
the U.S., but is very difficult to put current values on the yardstick 
because of the rapid cost increase. It now appears that the minimum 
generation costs for large new baseload thermal plants may be in the range 
of 15 to 20 mills per 'kilowatthour for the South ·"48 11 states. 

A recent Interior Department reporfestimated unit costs of 18.8 and 19,8 
mills per kilowatthour for new baseload (70% capacity factor) nuclear and 

coal fired plants. ]j This was premised on 1973 costs and 1,000 MW size 
plants. 

1/ Energy Perspectives, USDI, 1974. Based on Project Independence 
studies. 
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That report indicated u.nit costs of 30 mills, per kilo'{/atthour for nuclear 
'and 28 mills for coal ifsimilar plants were operated at a 40. percent annual 
capacity factor. 

ln addition to rapidly increasing fuel costs, the investment costs for 
thermal plants have been increasing very rapidly, partly through inflation 

. and higher rates and partly through added costs for pollution cdntrol 
devices. One publication indicate.c:} the following trends Y: 

Nuclear plants 

Dollars per Kilowatt Installed Capacity 
(Based on .1000 MW plants) 

1965 1970 1974 1984 

Fossil fired steamplants 
119 
95 

222 
178 

558 
446 

850 
680 

. .. . ' ' - ~ 

A more recent report by Edison Electric Institute indicated construction 
costs for coal-fired steainplants ordered in 1974 for 1979 operation would 
cost $525 pe~ kilbwatt. Cost of scrubbers for air poilution control amount 

. to an additional $140-$150 per kilowatt. ?:J Smaller plants suitable for use 
.in the Rail belt area would logically cost more. 

Review of Fuel ·Costs and Availability 

It seems certain that by 1985 Alaska 1 s production of oil an·d natural gas 
will be a major portion of total U.S. production, and that the bulk of 
the Alaska production will be for ·export to the South 11 48 11 markets. 
Some cost advantage should prevail in Alaska because of the high trans
portation costs, however, Alaska fuel costs will certainly reflect broader 
national and international trends. Policies governing choice of fuels will 
also reflect the broader national concerns . 

. Y Olds, FC; 11 Power Plant C<l:pital Costs Going Out of Sight 11 , Power 
Engineering, August 1974. 

?:J 11 Utilities Hedge on Nuclear Plans; Coal PlantProspect Brightens, 11 

Engineering News Record, August 21, 1975~ 
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At this time, it no longer_ appears appropriate to assume oil and natural 
gas will be an available option for major power supplies in the long. 
range where options exist to utilize other sources. If this is true, the. 
conventional nuclear and coal-fired plants will become the most readily 
available alternative to development of major new hydro sources for 
the Railbe1t. 

Availability of ample supplies· of coal for electric generation in the Railbelt 
area seems assumed as reported in the power survey. In addition to 
the active mine near Healy, there are activeleases in the Beluga area. 
Development of expanded coal mining is considered very likely in the 
near future, It is likely that new coal mining would be primarily for 
export to the South 11 48 11 but opening of new mines would probably assure 
adequate supplies of coal for utilities use in Alaska. 

Current Alaska coal production is limited to the Usibelli mine near Healy 
which furnishes coal to the GVEA powerplant at Healy, Fort Wainwright 
near Fairbanks, and Fairbanks Municipal Utility System in Fairbanks. 
The power survey stated ~ine mouth coal delivered to the Healy steamplant 
was 47¢per million Btu in early 1974. Prices a~ the end of 1974 were 
as follows: 

GVEA cost at Healy powerplant 
FMUS cost delivered to Fairbanks 
Ft. Wainwright cost delivered 

to Fairbanks· 
Freight cost to Fairbanks , 

Cents 
Per Million Btu 

53 
85.6 

93.2 
32.6 

8.80 
14.21 

15.46 
5.21 

The cost of transportation from Healy to Fairbanks at $5.21 per ton and 
8, 300 Btu per pound is equivalent to 3. 2 mills pe.r kilowatthour ba'sed 
on 10,000 Btu/kwh. 

The Federal Power Commission recently estimated the value of coal for 
electric generation at 60¢ per million Btu for the Fairbanks area and 
at 50¢ per million Btu for the Anchorage/Kenai/rea; in their deter~ination 
of power values for the current FPC studies. -

]/ FPC letter of Aug. 12, 1975, to Alask'a District, Corps of Engineers. 
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There is a. wide variety of opinion on probable future cost of coal. For 
many year$, .C9.C~.l prices Were set a small margine above production COStS 
to compete. with .lo~ cost oil and natural gas supplies. This pricing 
situation has changed dramatically in recent years with the changing 
energy situation. The much higher prices for· oil and incentives for 
converting from oil and gas to coal substantially increases market value 
of the coal. 

Natipn,wide av~rage prices for utility coal have increased dramatically 
since the early 19?0's. Average price nationwide increased 57 percent 
in 1974 (from 51.4 to 80.9 .cents per million Btu) according to FPC statistics. 

The Federal Energy Administration's draft environmental impact statement 
on "Energy Independence Act and Related Tax Proposals 11 predicted 
a long-term price of low-sulfur coal at around $1. 50/million Btu. This 
is premised on current price)evels (no inflation), and may be too low. 
According to some, the price of coal will eventually rise to equal the 
price of oil on a cost per Btu basis, providing transportation costs are 
accounted for. 

It seems probable that any major Alaskan co-al mining would result in 
a pricing structure tied to the broader U.S. market, in which case Alaska 
should have some advantages due to transportation costs. 

For purposes of this study, it is assumed that 1985 costs without inflation 
of utility coal for major Railbelt power supplies will be in the range 
of $1.00 to $1.50 per million Btu. 

Fuels for conventional nuclear powerplants have also increased substan
tially over the past few years, but remain a comparatively small portion 
of average costs of nuclear generation. 

Review of Available Alternatives 

Coal-fired Steamplants 

It i.s assumed that any major new coal-fired plants would be located close 
to mining operations, probably in the Beluga area for power supplies 
to the Anchorage-Cook Inlet area, and in the Healy area for power supplies 
to the Fairbanks-Tanana Valley. Based on relative sizes of power markets, 
individual plant size would likely be 500 MW or less for the Anchorage
Cook Inlet area and 200 MW or less for the Fairbanks-Tanana Valley 
area, and individual plants would likely have at least two units. Because of 

71 



operating characteristics, and maintenance and reliability requirements, 
it seems unlikely that very large unit sizes (500 MW and up) could be 
utilized before about the year 2000. 

The power survey studies included evaluations of likely costs for coal 
fired steamplants of 200 MW, 500 MW, and 1, 000 MW capacity. The 200 MW 
and 500 MW sizes are considered reasonably representative of plant sizes ' 
that could be considered as alternatives to Upper Susitna power for the 
Fairbanks-Tanana Valley and Cook Inlet are·as, respectively. Cost estimates 
for the 200 MW and 500 MW plants were updated for use in the current 
study, and the results are summarized on Table 16 . 

• 
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~ ...... 
Table 16. Alte~l).ative Generation.; C::osts for 

Conventional Coal-fired Steamplants 
·.; .... •. 

·- .U. 

,·-
.·-·_,.. · .. ,T".:- .. ~;Plan_t ~iz~~·i ·MW,· · 

'-~· ?00 ', 500. 

Number of Units 

· •Investment Cost, Rail belt, 
· $/kw.-

Cost of Environmental Equipment 
$/kw 

'lnstalled Cost 

Capital Cost, mills/kwh 

''operation and Maintenance,. 
mills/kwh 

Fuel Cost, mills/kwh 10.0 

' Transmission Cost to 
Load Center 2. 5 

Total Energy Cost mills/kwh 28.6 
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526 430 

200 200 

726 630 

14.5 12.6 

1.6 1.3 ' 

15.0 10.0 ·. 15.0 

2.5 2.5 2.5 

33.6 26.4 31.4 



The principle assurnptioii.s. refl~ctedin this updateinclude: ·. · 

l. Updated investment costs presented in the power su.rvey (January 
1973 price levels) to January 1975 prices used the Engineering 
News Rec9rd co~posite. c:ionstr~c~io:p cost index. Using the Handy
Whitman steani generation plaritcost index, the estimated total energy 
cost would be slightly higher--approximately 6 percent. The basic 
estimate reflects South 11 48 11 construction costs and an Alaska con
struction factor of 1. 8. 

2. Increasing the investment cost by $200 per kilowatt to reflect estimated 
environmental protection costs which were not specifically included 
in the estimate for the Alaska Power Survey. The data used 
in the power survey was for plants completed. during the 1960 1s; 
current practice involves considerable additional expense for 
control of sulfur, particulates, and nitrogen oxide in stack emission 
and substantially increased costs for cooling water facilities. 

3. Annual capital cost was determined using a 35-year life and an 
interest rate of 6-5/8 percent. This equals the current (FY 1976) 
Federal repayment rate for water projects and closely approximates 
a current composite of municipal and REA borrowing costs. Annual 
fixed charges of 8. 77 percent for public, non-Federal finanCing were 
determined (including cost of money, depreciation, interim replacements, 
insurance and payments in lieu of taxes). 

4. Operation and maintenance costs presented in this power survey were 
updated to July 1975 costs, using the U.S. Department of Labor 
Cost of Living Index.. The power survey estimates reflect an Alaska 
cost factor of 1. 50. . 

5. Fuel cost range of $1.00 to $1.50 per million Btu and a heat rate of 
10,000 Btu per kwh. 

6. Annual capacity factor of 50 percent. 

7. Transmission costs are on the same basis as costs of transmitting 
Susitna River hydro project power to the load centers. Smaller voltage 
lines were assured. Distances from Beluga Lake area to Palmer area 
and Healy to Ester are both approximately 100 miles. 

The indicated average unit cost of 26.4 to 31.4 mills per kilowatthour 
is intended as an assessment of alternative costs for R,ailbelt area 
power supplies from coal-fired steamplants under current cost levels. 

74 



. The Federal Power Commission prepared estimates of power .values for 
the Upper Susitna studies premised on. estimates for coal-fired steam
P:l.~W for the Fairbanks and Anchorage-Kenai area. Y These estimates 
incorporate the following assumptions: 

r~· · Interest rates of 5~7/8 percent for Federal financing; and 6.25 percent 
. and 5. 95 percentfor Anchorage and Fairbanks I respectively I for 

n.f ·public, non-Federal financing. 

2. A two-unit, 150 :MW plant for the Fairbanks area with fuel cost of 
60¢ per rnillion Btu and aheat rate of 12 1 000 Btu/kwh. 

3. A three unit, 450 11W plant for the Anchorage-Kenai area with fuel costs 
of 50¢ per million Btu and a heat rate of 9,800 Btu/kwh. 

4. The power value estimates incorporate transmission costs to the load 
center and a credit for the hydro based on higher availability/ 
reliability .. 

The FPC estimates were converted to an average mill rate for comparison 
with the other alternatives: 

Fairbanks Coal-fired Alternatives 

Public, non-Federal financing, 29.5- 32.5 rrdlls/kwh. 
Federal financing (6-1/8%), 27.8 - 30.6 mills/kwh. 

Anchorage-Kenai Coal-fired Alternatives 

Public, non-Federal financing, 24.6- 27.3 mills/kwh. 
Federal financing (6-1/8~.), 22.3- 24.6 mills/kwh. 

The above results are quite similar to the estimates based on the power 
survey. It is recognized that the interest rates used for FPC are somewhat 
lower than present Federal repayment criteria and that in other respects 
the two evaluations are somewhat dissimilar. 

!/ FPC letter dated August 20, 1975, to Corps of Engineers. 
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Diesel-electric Powerplants 

Several smaller towns will have no alternative but diesel electric generation 
until they are interconnected to a larger system. 

Fuel costs remain the major cost for generation by diesel. However, equipment 
and construction costs have increased significantly since the power survey. 
Units identical to tho_se costing $160/kw in the power survey cost $220/kw in 
late 1974 for 1975 delivery. Y Planning, engineering, and financing costs 
are additional. Heavy duty indoor units in the 2500 kw to 5000 kw size 
range are costing $300/kw, excluding site, engineering, contingencies, 
financing costs, and interest during construction. ~/ 

The following tabulation shows diesel generation costs using assumptions 
similar to those incorporated in the power survey studies and the more 
recent equipment cost data: 

Plant size, MW 5.0 

Type of Service Medium duty 

Heat Rate, Btu/kwh 10,370 

Investment cost $/kw 270 

Unit generation cost, including fuel, mills/kwh: 

Fuel cost @ 30¢/ gal 
40¢/ gal 
50¢/ gal 
60¢/ gal 

33.3 
40.7 
48.1 
55.5 

5. 0 to 10 

Heavy Duty 

10,000 

400 

32.8 
40.0 
47.1 
54.3 

Assumptions include two units per plant, longer life and slightly higher 
e.fficiency for heavy duty units. 

Distribution costs and losses are not included. 

1/ Source: Glacier Highway Electric Association, Juneau, Alaska 

2/ Source: CVEA/KPU experience 
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Hydro 

As a part of its work for the June 19b7 report, Alaska Natural Resources 
and the Rampart· Project, the Interior Department. through the. Bureau 
of Reclamation prepared an extensiye inventory of Alaskan hydroelectric 
resources, including evaluation of potential large hydro projects 
that might be considered as alternatives to the Rampart proposal. 
The inventory with minor modification has been published in the 
1969 FPC Alaska Power Survey and elsewhere. 

The inventory studies, the. evaluation of the few major hydroelectric 
potentials of Alaska (i.e., Rampart, Yukon-Taiya, Susitna, Wood 
.Canyon, and Woodchopper) in the 1967 report, and the earlier basin 
and project reports of the Bureau of Reclamation are the basis of 
advancing Upper Susitna as the most logical major hydro development 
of the Alaska Railbelt at this time. 

Nuclear 

There are no authoritative studies of large nuclear plants for the 
Alaska Railbelt. There is a great deal of controversy on nuclE:~ar 
power -- many proponents and many opponents. APA feels that 
detailed evaluation would demonstrate existing nuclear technology 
is thoroughly adequate to assure engineering feasibility and safety 
for nuclear plants in the Alaska Railbelt. 

However, several factors indicate nuclear power would be less attractive 
than coal-fired~ plants for near-future consideration. First is performance 
data on existing' nuclear plants -- averaging about 70 percent machine 
availability nationwide because of down time for maintenance and 
repair and forced outages. This characteristic will improve over 
time, but for the present, the nuclear alternatives would probably 
require substantially larger system reserves. 

Recent cost data indicates that for th.! South 11 48 11
, nuclear and coal

fired costs are quite similar, with nuclear. requiring a much larger 
initial investment. Because of higher construction costs, it is probable · 
that nuclear power would be considerably more expensive than coal
fired power in Alaska at least for the foreseeable future. 
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Other Alternatives 

There is a known large physical potential for tidal power development 
in the Cook Inlet area., but again no detailed studies are available. 
Tide range is considerably smaller than th~ better kno',Vn potentials 
such as Passamaquoddy. 

Several different concepts for. developing the Cook Inlet tidal potential 
have been mentioned. These i1;1clude a plan to drain the InleLat 
the Forelands with pumped storage units to equalize output of power; 
and a two basin scheme which would utilize the Knik and Turnagain 
Arm. Th~ latter in concept would be tied in with road or rail causeways. 

Because of the interest in alternative energy sources, there is some 
merit to preparing a good reconnaissance of this alternative. However, 
considering the. huge size of the work involved, the likely range 

. of important environmental considerations, and inherent difficulty 
and cost of utilizing the low head available from the tide, tidal power 
does not constitute a reasonable alternative for determining merits 
of the Upper Susitna. 

Similarly, geothermal power could eventually prove to be a very 
valuable resource for the Railbelt. Geothermal potential is considered 
high for the Wrangell Mountains and portions of the Alaska Range. 
Subsurface information is not adequate to define the resources, 

Existing geothermal technology is basically limited to using the best 
of the resources -- preferably hot dll'y steam, or superheated water 
that can be reached at fairly shallow depth. As yet, there are no 
firm indications· that large geothermal resources exist in Alaska that 
could be developed with available technology. On this basis, geothermal 
power cannot be co11sidered a viable alternative at this time to major 
coal and hydro power. 

Wind power is receiving great interest, but existing and lik;ely near 
future technology is limited to small and relatively costly units. 
Like. geothermaL the long r:ange potential may prove very important; 

. ,..:but wind i1:1 not a viable alternative for major new power supplies 
at this time. 

,. 
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Part v1I FINANCIAL ANALYSIS 

This section presents estimates of the market for project power and 
evaluations of power rates needed to repay the. investment in power 
facilities. 

The Upper Susitna Project is primarily for power, though present 
indications are. that minor portions of project costs would be allocated 
to other purposes, such as recreation. Preliminary estimates are that 
such cost allocations to other purposes would be less than one percent 
of the total project invesbnent. Thus financial viability of the project 
becomes the essential element in demonstrating feasibility of the power 
development. The size of market, amoUl1t of investment, and 
applicable interest rate are the main factors influencing rates for power. 
Operation, maintenance and replacement costs are a minor part of 
total annual costs, so they do not influence power rates significantly. 
If rates needed to repay the hydro development are attractive in comparison 
to other alternatives .that may be available, the project may be considered 
financially feasible. 

Present Federal criteria for powerproducing facilities call for repayment 
of project costs with interest within 50 years· after the unit becomes 
revenue producing. The applicable interest rate fo:r Fiscal Yec;tr 1976 is 
6-5/8 percent. 

Market for Project Power 

Previous sections presented estimates of power requirements for the 
interconnected Railbelt system under a range of assumptions for future 
development. The portion of this power market that would represent 
demands for project power would depend on rates of growth, changes 
in operating modes of other facilities, fuel policies. availability and 
prices, and other factors. 

At the time Susitna power becomes available, the Railbelt p6wer systems will 
have several hundred megawatts of capacity in oil and natural gas fired (turbine) 
equipment. It is assui!I.ed that because of fuel cost and other incentives, 
it will be desirable to place much of the gas turbine equipment in cold 
reserve, except for limited operation in the peak shaving mode. This is 
particularly true of any oil-::fired equipment and the least efficient of 
the gas turbine equipment. 
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Table 17. Assumed Market for Upper Susitna Power 

Potential market for new hydroelec:tric power and energy (based on 
75% of estimated· mid-range utility requirements) 

Year 

1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 

Year· 

1985 

1990 

1995 

Annual Peaking Reguirements Annual Energy Reguirements 
1000 kw Million kwh 

Anchorage Fairbanks Total Anchorage .Fairbanks Total 

. 630 160 790 2,760 690 3,450 
. 680 170 850 2,950 740 3,690 

120 180 900 3,165 790 3,955 
770 190 960 3,395 840 4,235 
830 200 1,030 3,640 900 4,540. 
890 220 1, llO 3,900 960 4,860 
940 230 1, 170 . 4,140 1,010 5 ~150 

1,000 240 1,240 4,400 1,070 5,470 
1,060 260 1, 320 4,670 1,130 5,800 
1,130 270 1,400 4,950 1, 200 6,150 
1,200 .290 1.490 5,250 1,260 6,510 

Comparison With Total Area Power Reguirements 
Anchorage & Fairbanks Assumed Market for 

requirements 
(Mid-range Estimates) 
Peak Annual Energy 

1000 kw · Million kwh 

1,220 5,560 

1,670 7,620 

2,300 10 ,680 

new 
Hydroelectric Power 

. Peak Annual Energy .. 
10 o o kw Million kwh 

790 
1/ 

3,45o· 
(65) (62) 1/ 

l,llO 
1/ 

4,860 
(66) (62) y 

1,490 
1/ 

6,510 
(65) (61) y 

];./ Percent of total area requirements. 
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2. With the p1ultiple.Yeservo~r systems, it is assumed that market 
fle~ibility could be substantially enhanced and that marketing 
policies would be premised on maxin,izing annual energy production . 
.In practice, this would likely be achieved by setting firm eneYgy 
contra.cts close to average annual energy capability with exchanges 

· andoff~peak purchases and to n::eet contract commitments during 
low runoff years. 

The Corps· operation studies indicate average annual secondary 
capability ranging from 40 to 1081\fW for the multiple reservoir 
system. Fot" purposes of the rate studies, it is assumed the full 
amount of the secondary energy could be marketed starting in 
1990. The Corps values fo1· secondary power were converted 
to annual energy and transmission losses were deducted to det"ive 
the amounts of secondal"y energy sales used in the rate studies: 

6 System #1 - 690 x 10 kwh/yea!" sales. 
6 

System #2 - 932 :x 10 kwh/year sales. 
6 

System #3 - 345 x 10 
6 

kwh/year sales. 

System #4- 630 x 10 kwh/year sales. 
. 6 

System #5 - 690 x 10 kwh/year sales. 

3. A rate of 10 mills per kilowatthour is assumed for secondary sales. 

Seeping Analysis 

.APA prepared a set of estimates of average powe.r rates needed to 
repay costs of the alternative hydro development plans. This provided 
a basis for looking at the alternative plans from the viewpoint of impact 
on power rates. These studies were premised on preliminary designs 
and estimates prepared by the Corps of Engineers (dams and powerplants) 
and AP A (transmission systems and operation and maintenance) as 
reported in the September 1975 draft reports of the two agencies. 

These preliminary rate estimates are summarized in Table 18 and the 
cost assumptions incorp01·ated in them are summarized. in Tp.ble 19. 
Note that there have been substantial changes in the cost estimates 
since the Septembet" draft report as dicusssed later. 
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Table 18. Average Rates for Repayment for Alternative 
·Development Plans !J 

System Plan 

System #1 Devil Canyon (W. S. 1450) , 1985 

Average Rates for 
Firm Energy 
(Mills/kwh) 

Denali (W.S. 2535), 1990 24 . .5 

1-A Devil Canyon and Denali both on line, 1985 
. (USBR plan: Corps costs). 21.9 

1-B Same, but USBR-APA costs, Denali 20.7 

System #2 Devil Canyon (W.S. 1450), 1985 
Watana (W. S. 2050), 1990 21.4 

2-A Watana, 1985 
Devil Canyon, 1990 (Revise order of 
construction) 

· System #3 Devil Canyon (1450), 1985 
Watana (2050), 1990 
Denali (2535), 1995 

System #4 Devil Canyon (1450), 1985 
Denali (2535), 1990 
Vee (2300), 1995 
Watana (1900), 2000 

4-"A Devil Canyon & Denali bbth on line, 1985 · 
Vee 1990 
Watana, 1995 
(USBR plan; Corps costs) . 

System #5 Watana (22QO), 1986 
Devil Canyon (1450), 1990 

21.0 

20.9 

24.2 

22.8 

19.7 

y Preliminary scoping analysis for September 1975 draft report; 
does not reflect cost changes since that time. 
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Table 19. Cost Summary for Alternative Systems 1/ 
(Continued) 

system II 2 

Unit' Devil Canyon Watana Total System 

W. S. Elev. 
Completion Date 

(1450) 
1985 

Costs - . $1 , 000 

Power Production Facilities 

Construction Costs 
Interest During Construction 
Investment Cost 

Transmission Faci11ties 

Construction Costs 
Interest During Construction 
Investment Cost 

Total System Investment Cost 

Annual Operation and Maintenance 
Annual Replacement 
Annual OM & R 

389,000 
•64,430 

. 453,430 

184,310 
t8,320 

202,630 

(2050) 
1990 

600,000 
119,250 
719,250 

18,540 
1,840 

20,380 

1/ Costs are for preliminary seeping analyses in September 1975 
draft report and do not reflect revisions since that time. 

86 

1,172,680 

223,010 

1,395,690 

1,883 
396 

2,279 



Table 19. - Cos-t, of Summary for Alternative Systems Y 
·(continued) 

Unit 

W. S. Elev. 
Completion Date 

System # 3 

Devil 
Canyon 

(1450). 
1985 

Costs - $1 , 000 

Power Production Fac.i 1.i ties 

.. ; -

Construction Costs 
Interest During Construction 
Investment Cost 

Transmission Facilities 

Construction Costs 
Interest During Construction 
Investment Cost 

. _g~: ~.Tot a I Sys tern Investment Cost 

389,000 
64,430 

453,430 

184,310 
18,320 

202,630 

Annual Operation and Haintenanc.e 
Annual Replacement 
Annual OM & R 

Watana 

(2050) 
1990 

600,000 
119,250 
719,250 

18,540 
1,840 

20,380 

Dena I i 

(2535) 
1995 

. 231 ,400 
45,990 

277,390 

}:_/ Costs are for preliminary scoping analyses in September 1975 
draft report and do not reflect revisions since that time. 
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Total 
System 

1,450,070 

223.010 

I ,673,08~ 

I ,883 
396 

2,279 



Table. 19. Cost Sunmary for Alternat.ive Systems !/ 
.. (Continued) 

System # 4 

Devi I 
Unit Canyon Watana Dena I i Vee 

w. s. Elev. ( 1450) . ,(1905) (2535) (2300) 
Completion Date 1985 2000 1990 1995 

Costs - $1,000 

Power Production Facll I ties 

Construction Costs 389,000 486,400 231,480 399,000 
Interest During· '•' 

Construction 64!430 26.670 451990 19.300 
Investment Cost 453,430 583,070 277,390 478,300 

Transmission Faci I ities 

Construction Costs 184,310 7,930 29,130 
.Interest During 

Construction 18.320 790 21890 
Investment Cost 202,630 8,720 . 32,020 

Total System Investment Cost 

Annual Operation 
and Maintenance 

Annual Replacement 
Annual OM &R 

!f Costs are for preliminary scoping analyses in September 1975 
draft report and do not reflect revisions since that time. 
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Total 
System 

1,792,190 

243!370 

2,035,560 

2,269 

2,~~§ 



Table 19. 
1/ 

Cost Summary' for Alternative Systems 
(Continued) 

System.# 5 

W. S. Elev. 
Completion Date 

Devil Canyon 

(1450) 
1990 

Costs - $1,000 

Power Production Facilities 

Construction Costs · · 
Interest During Construction 
Investment Cost 

Transmission Facilities 

Construction Costs 
"Interest During Construction 
Investment Cost 

T~tal System Investment Cost 

403,000 
67,000 

470,000 

6,000 

6,000 

Annual Operation and Maintenance 
Annual Replacement 
Annual OM & R · 

Watana 

(2050) 
. 1986 

737,000 
146,000 
883,000 

197,000 
20,000 

217,000 

Total System 

1,353,000 

223,000 

1,576,000 

1,883 
396 

2,279 

!f Costs are for preliminary scoping analyses in September 1975 

· draft report and do not reflect revisions since that time. 
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The method used involves calculating 1985 present worth values .of 
investment and OM&R costs and energy sales and reducing both to 
equivalent annual values. Revenues from secondary energy (10 mills 
per kilowatthour) are deducted from equivalent annual costs. An 
average rate for firm energy to recover the remaining costs is then 
computed. 

In each case, the repayment period covers 50 years after each unit . 
becomes revenue producing under the market assumption presented 
earlier; the full firm energy capability ofeach unit could be marketed 
in the first year after completion. The rate determination also incorporates 
the market assumptions for secondary energy which were presented 
previously. 

Table 21 summarizes the average rates for firm energy for the four 
systems and also illustrates effect on rates of alternate assumptions 
of scheduling project units. 

The highest indicated rate is for System #1 (24. 5 mills per kilowatthour). 
This reflects the very limited energy capability of a Devil Canyon 
Project for the first five years without ups~ream storage. System 1-
A (21. 9 mills) assumes the same design and costs, but completion 
of both Devil Canyon and Denali in 1985 as prop~ed in the USBR-APA 
plan. The indication is that if De'\-il Canyon operates for a significant 
time period without upstream storage, power rates would be significantly 
increased. 

Power rates are of course very sensitive to design assumptions. 
The USBR estimates for Denali Dam were prepared on a very conservative 
design reflecting the foundation conditions at that site. This is discussed 
in the May 1974 Status Report. A rough update of the USBR costs 
to January 1975 price was made. This indicates the new Corps estimates 
for Denali are approximately 20 percent higher than would be derived 
from the Bureau estimates. System 1-B, (20. 7 mills) using USBR 
costs updated to January 1975, indicates the added conservatism in 
the Corps estimate a.dds about 1. 2 mills to the av~ra.ge rate. 

\ 

System 2-A assumes Corps kesign and costs but reverses the order 
of construction. (Watana on\line in 1985 and Devil Canyon on line 
in 1990 .) This indicates a small y-eduction in average rate, again related 
to the limited storage capacity at Devil Canyon. 

System 4-A assumes Corps design and costs completion of Devil Canyon 
and Denali in 1985, with Vee and Watana following at five-year intervals. 
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lf USBR design assumptions were used for Denali, the rates for System 
#3, #4, and #4-A wquld be somewhat lower than shown on the table. 

. . l . - . 

_u§,:ystem #5 has the lowest .indicated rate (19. 7 mills per kilowatthour), 
-or approximately 5 percent lower than System #1-B, #2-A, and #3. 

· The general conclusions from the preliminary analysis includes: 

L _There appears to be sev,eral alternative development plans for 
the Upper Susitna that would yield approximately equivalent power 
rates to the consumer, and that on the basis of the power rates 
there is little preference as between plans. 

2. The importance of upstream storage above Devil Canyon is evident. 

3 .. The studies in_dicate merit to the Denali unit as a possible future 
addition. 

Comparison with May 1974 Status Report 

APNs May, 1974, Devil Canyon Status Report provides a basis for 
comparing recent cost changes. The development plan presented 
in the Status report is analogous to the Corps System #1, except that 
. .APA assumed con:pletion of both the Devil Canyon and Denali units 
at the same time while the Corps System #1 assumes Denali would be 
completed five years after Devil Canyon. 

The Status Report used January 1974 price levels and _the applicable 
interest rates for FY 1974 which was 5-5/8 p-ercent for repayment. 
The present studies are premised on the FY 1976 interest rate of 6-
5/8 percent and January 1975 price levels. 

The year ending January 1975 had very high rates of inflation in all 
segments of the economy. The Bureau of Reclamation 1s composite 
construction cost index increased 21 percent for the period. 

The change in interest rates without any inflati,1n would increase 
annual repayment requirements by about 18 percent. The combination 
of higher costs and higher interest rates represents appro:ximately 
a 42 percent increase in annual costs as indicated on Table 20. 
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'Table 20. Comparison with May 1974 Status Report 

Price Level 

Applicable interest rate 
for repayment 

Estimated construction 
cost. $ millions 

Interest during construction 
$ millions 

Investment cost 
$ millions 

Annual payment, excluding 
OM &R. $ millions 

Status Report Plan (Devil Canyon + Denali) 

C<;>sts as in 
May 1974 

Status Report 
January 1974 

5-5/8% 

597.1 

84.9 

682 

41.0 

92 

Current 
Studies 

January 1975 

6-5/8% 

724 

121 

845 

58.1 

Increase 

+21% 

+42% 



Revised Cost Estimates 

During the review process, there were some sig~ficant changes in cost 
assumptions for the various alternative development plans. From the 
Viewpoint of the power market, the changes all favored System #5-

·t:hat is relative cost increases for System #5 were substantially .smaller 
- than for the other alternatives under consideration. 

~ o, • • - •• • 

~, p:relinrlnary check w~ n1ade using the 11e'W: costs which indicated the 
'·.following average rates for the various systems: (same system designation 
as Table 18) 

System #5 - 20.4 mills/kwh 
System #2A- 22.3 mills/kwh 
System #2 - 23.0 mills/kwh 
System #lB - 23.0 mills/kwh 
System #3 - 23.3 mills/kwh 

Again the range is relatively small, but under the latest cost assumptions, 
$ystei:n #5 would have about 10 percent lower power rates than the next · 
·most favorable plan. 

Average Rate Determination for Proposed Plan 

Jat>le: 21 summarizes the estimate of average rate for firm energy needed 
tb repay investment in the project facilities. The methods used are the 
~arne as for the s coping analysis . The indicated average rate is 21. 1 mills 
~~r, kilowatthour .. 

~ote that the s coping analyses· discussed previously found a 20.4 mill 
average rate for System #5. The difference of 0. 7 mills reflects added 
6.,-ansmission costs adopted for the proposed plan (substation in Talkeetna 
:0-cinity, switchyard near Healy,· and two single circuit lines in lieu 
·6fth~double circuit assumptions used in the scoping analyses). 

*he i:p.dicated rate for the proposed plan is sigtrlficantly lower than the 
estimated costs of power from coal-fired steamplants. The analysis does 
not reflect allowance for future inflation. A rough estimate indicates 
that with a five. percent per year cost escalation and construction schedules 

:as contemplated in the Corps proposal, required rates for the system would 
exceed 40 mills per kilowatthour. 
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>I) .,.. 

Table 21. Average Rate Determination - System #5 
(W atana + Devil Canyon) 

Project Costs. $1000 1986 PW Costs Project Energy Sales. Million Kwh 
Revenue $1,000 
Producing Firm Secondary 1986 PW 1986 PW 

Year Investment OM&R Investment OM&R Energy Energy Firm Energy Secondary Energy 

1986 1,278,810 1829 1,278,810 3054 86 (1986 to 1989) 81 
1987 II II 172 10.431 151 
1988 II II 258 213 
1989 II II 344 266 
1990 489,240 2400 378,520 4860 690 3,527· (1990 to 2040) 
1991 II 5150 II 3,505 7,732 
1992 n 5470 II 3,491 
1993 II 5800 II 3,472 
1994 n 6058 II ( 1994 to 2040) 

51,873 
2040 

Totals 1,657;330 76,299 8,443 
Annual or 
Annual Equivalent 113,345 2,267 5,218 577 

Average Rate Computation: 
· (1) Annual Costs: Capital $113,345,000 

(2) 
(3) 

(4) 
(5) 

OM&R 2,267,000 
Total $115.612,000 

Revenue from secondary energy @ 10 mills/kwh - 5, 770,000 
Required revenue from firm energy sales $109,842,000 
Equivalent a.nhual firm energy sales 5,218,000,000 kwh 
Average rate fo:r r~payment 109,842,000/5,218,000,000 = 21.1 mills/kwh 



Power Marketing Considerations · 

e average rate is useful mainly as a basis for easy comparison of the 
. . al and'the.alternatives. Actual marketing contracts would likely 

include. separate provisions for demand"ancfenergy charges and. account 
for wheeling charg¢s, re~erve agre~merits, :.md other factors. 

There are .sqme builtin inequities for any given methodo~pricing .. Most 
utility systems and most large Federal systems use essentially a postage 
,stamp rate, that is power rates set the same for all delivery points on 

e system. Actual costs of serving the loads vary with the distance and 
·size and characteristics of load--it is more costly to serve a small load 

everal miles from the power s.ource than to serve a larger load nearby. 
licies vary from system to system as to portions of 11hookup11 costs 

om py the customers. 

. . . . 

Ac:tual :r:ates fortheSusitna systen1 might reflect several items of costs 
and r~ven.ues not identified. in the project studies. For example, it is 
likely that considerable use of project facilities would be made over the 
·life of the project to wheel power from other sources. Any wheeij.ng 
. revenues would lower overall project poWer l''ates sorr1ewhat. Conversely 
wheeling costs for project power delivered over non-Federal transmission 
. s would need to he worked into project rate sChedules. This is now 
done unde~ APA marketing contracts for the Snettisham Project; there 
are m~nysi~pilar situations in other Federal power systems~ · 

Rough estimates were made on a cost-of-service basis for power delivered 
at Fairbank.s and at Pain~ MacKenzie under the proposed plan. These indicated 
that about 85 percent ofihe project·. costs (o:r: about 17.9 of th~ 21.1 mills . 
per kilowa~our average rate) is involved in producing the power (Devil 
Canyon an.d W atana units and the transmission lin~ between DeviLCanyon 
and Watana) .. ~he remaining 15 percent is for transmission facilities to 

·the major load centers .. If the transmission costs were charged to power 
delivered at the two load centers on a cost of service basis, average ~~tes 
would be about 25.2 mills perckilowatthour at Fairbanks and 20.2 mills 
at Point MacKenzie. The difference relates to distance .and size of load. 

As stated elsewhere, the transmission plan to deliver project power in 
Anchorage would need to be worked out in the detailed p6st.~uthorizati6n 
studies. It would involve added costs, either through wheeling· Charges 
for project power o'ver rion'"'Federal lines or project transmission lines 
around or under Knik A.rm. These costs could be· ~b'riut the same for 
alternative powe~ sources such as the Belug~ coals. 

It is considered essentialthat scheduling of project facilipes be closely 
tied to the ma~keting £.unction .. , 
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Market Aspects. of .Other Transmission Alternatives 

It is reasonable to expect modifications of the project transmission system 
to meet changing requirements through time. The capacity of the main 
345 kv and 230 kv lines could be upgradeg substantially as needs arise 
by adding compensation and transformer capacity. Additional substations 
could be provided as warranted by future loads and subject to a case 
by case determination of economics. Similarly, extensions of the project 
transmission lines to serve other areas would be considered on the basis 
of needs, and economics, and available alternatives. 

Anchorage-Cook Inlet Area 

The costs in the proposed plan are premised on delivery points to sub
stations near Talkeetna and Point MacKenzie. Rough estimates indicate 
similar costs for a plan with delivery points at Talkeetna, Point MacKenzie, 
and the existing APA Palmer substation. Thus, basically the project costs· 
can provide delivery points on the existing CEA and APA systems north 
of Knik Arm, but do not include costs of delivering the power across or 
around the Arm. 

With or without the Susitna Project, additional transmission capability 
is needed on the approaches to Anchorage. The CEA plan of Knik Arm 
loop at 230 kv is an important step in developing this capability, but 
additional capacity would be needed by the mid-1980's. Essentially the 
same problems would exist with alternative power sources such as the 
Beluga coals, so in this sense the solution doesn't bear on the merits of 
the Upper Susitna Project, 

Detailed studies following project authorization would need to consider 
the several alternatives for providing power across Knik Arm. Costs 
would be worked into rate structures either through wheeling charges 
on non-Federallines or project lines if needed. 

Glennallen and Other Points on the Richardson Highway 

Rough estimates were made for transmission systems to deliver project 
power tQ the CVEA system· at Glennallen·. Line distance from Palmer is 
approximately 136 miles. 

The studies consisted of rough cost estimates for altern.ative 138 kv and 
230 kv lines and comparison with)oad data prese11ted previously. They 
indicated that on the basis ofnormal utility requirements, an intertie to 
Glennallen could probably not be justified u:r;ttil after 1990, then a line to 
Glennallen is included in the plans and costS for the initial development 
proposal. 

Over the long term, it appears that a transmission loop from Palmer· 
to Glennallen and then north along the Richards~n Highway to interconnect 
with the CVEA system should receive further consideration. 
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Appendix A 

Partial Bibliography of Related Studies 

1. Advisory Committee Reports for Federal Power Commission Alaska 
Power Survey:. 

Report of the Executive Advisory Committee, December 1974 
Economic Analysis and Load Projections, May 1974 
Resources and Electric Power Generation, May 1974 
Coordinated Systems Development and Interconnection, December 1974 
Environmental Considerations and Consumer Affairs, May 1974 

(FPC has its summary ·report in preparation) 

2. Alaska Power Survey, Federal Power Commission, 1969. 

3. Devil Canyon Status Report, Alaska Power Administration, 
May 1974. 

4. Devil Canyon Project .-: Alaska, Report of the Co111missioner of 
Reclamation, March 1961, and supporting reports. Reprint, March 1974. 

5. Reassessment Report on Upper Susitna River Hydroelectric Development 
for the State of Alaska, Henry J. Kaiser Company, Sept. 1974. 

6. Project Independence, Federal Energy Administration, 1974. A main 
report, summary, seven task force reports and the draft environ
mental impact statement. 

7. Engineering and Economic Studies for the City of Anchorage, Alaska 
Municipal Light and Power Department, R. W. Beck and Associates 
and Ralph R. Stefano and Associates, August 1970. 

8. Power Supply, Golden Valley Electric Association, Inc., Fairbanks, 
Alaska, Stanley Consultants, 1970. 

9. Copper Valley Electric Association, Inc. - 15 year Power Cost Study, 
Hydro/Diesel, Robert W. Retherford Associates, October 1974. 

10. Environmental Analysis for Proposed Additions to Chugach Electric 
Association, Inc., Generating Station at Beluga, Alaska, Chugach 
Electric Association, October 1973. 
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11. Central Alaska Power Pool, working paper, Alaska Power Administration, 
October 1969. 

12. Alaska Railbelt Transmission System, working paper, Alaska Power 
Administration, December 1967. 

l3. Electric Generation and Transmission Intertie System for Interior 
and Southcentral Alaska, CH2MHill, 1972. 

14. Central Alaska Power Study, The Ralph M.Parsons Company, undated. 

15. Alaska Power Feasibility Study, The Ralph M. Parsons Company, 1962. 
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Introduction and Summary 

,paper presents estimates of the annual recurring costs for project 
:>.e:rc:~.:u.u•u<> and maintenance, power marketing, and replacements for the 

.~.r Susi1na hydroelectric projects. . . · 

1 shows general locations of the potential units of the Upper 
;:,,u,. ...... ua project in relationship to the Alaska Railbelt. The four key 

et. Susi1na. damsites are Devil Canyon, Watana, Vee, arid Denali. 

arate estimates were prepared for each of five alternative development 
or systems. The :five alternatives are identified on Table 1 along 

power and energy capabill ty for each system.. 

Corps of Engineers proposes an initial development consistiri.g of the 
Canyon and Watana sites (System #5). The high Watana dam plan is 

t'll~Ot:tosed to be constructed :first followed by the Devil Canyon unit. 

estimates reflect APA's assumed operation plan for the project power
• reservoirs, and transmission lines, as well as estimated costs 

. :powermarketing and overall project administration. 

·Summary of Operation, Maintenance,· and Replacement Costs 
Annual Op.eration Annual Total 
and Maintenance Replacement OM&R 

$1,000 $1,000 $1,000 
"'·~, 

~ystem #1- Devil Canyon 
and Denali 1,538 199 1,737 

;_:. ... 
System #2 - Devil Canyon 
tr· 

1,833 453 2,286 "'"' . and W a tan a 

J:<.· 
aystem #3 - Devil Canyon, 
.It Watana & Denali 1:.833 453 2;286 
E~ 

'-·;:· 

·System #4 - Devil Canyon, 
c, 

Watana, Denali, & Vee 2,269 618 2,887 

S'ystern #5 - Devil Canyon 
& Watana (proposed plan) 1,833 517 2,340 
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Table 1. Alternative Slstem Plans 
Installed Capacity • Firm Energy 

w.s. 
el. P.O.L. Devil 

System M.S.L. Date Canyon Watana Vee Slstem Total 
Installed Firm Installed Firm Installed Firm Installed Firm· Secondary 
Capacity Energy capacity Energy Capacitt Energy Capacity Energy Energy 

1000 Million 1000 Million· 1900 Million 1000 · Millie~ Million 
kw kwh kw kwh kw kwh• kw: kwh kwh 

System #1 
Devil Can yon 1450 1985 5.80 2497 
Denali 2535 1990 

58.0. 2497·. 701 
System #2 
Devil Canyon 1450 1985· 600 2628 
Watana 2050 1990· 470 2059 - 1070 · .. 4687," 946,. 0 

.cr. 
System· #3 
Devil. Canyon 1450 1985 700 3066 
Watana 2050 1990 fJ7(} 2935 
Denali 2535 1995 

n . :--. .-·· . 1370 6Q(Il 350' . 
System #4 \; 

Devil Canyon:· 1.450 :J-985 713 3119 
Den.ali 2535 1990 
Vee 2300 1995 300 .1314 
Watana 1905 2000 42f 1840 .. 

143.'4 .... 6a;?3: 640. 
System #5 
Watana 2200 1986 . 792 3101 
Devil Canyon 14~0 1990 776 3048 

1568' 6149, 701 

Notes: System #~ is. t~e proposed initial development plan. 

Data is from Corps of Engineers studies. 



Operation:·'As sump tions 

For purposes of>this study, itis assumed the project headquarters and 
· Jrialn operations center would be near Talkeetna or at some oth.er equally 
a~cessible point on the system. It is recognized the remote operations 
C:Zen'ter is not dependent on being adjacent to a powerplant: 

This central project headquarters, would house the remote powerplant 
operation and dispatch center, . Powerplartt operation and dam and re
servoir operations would be from this operation-dispatch center for each 
plih. Electrician/operators and mechanic/operators would be located at 
the powerplants to provide for routine maintenance and manual operation 

. vihen required. Denali dam would be remote controlled, with a caretaker 
ih'residence at the damsite. Specialized personnel such as electronic 
technicians, and meter and relay repairmen· would serve at the several 
pbwerplants and substations, but would work out ofprdject headquarters. 

Project administration, including supervision of power production, water 
~:cheduling, and transmission facilities, would be from project head
q:uarters . 

~1ajor turbine and generator inspection and maintenance work would be 
accomplished by electricians 1 mechanics 1 engineers 1 other experienced 
APA personnel, and manufacturers 1 representatives as required . 

. Alaska. Power Administration's main office would handle power marketing, 
aC::counting, personnel management, and general administrative matters. 

'transmission line maintenance would be handled by two linecrews with 
fn:tegration of the Eklutna Project linecrew. Transmission line mainte
nance warehouses and parts storage yard would be located at Devil Canyon 
~i- Watana, approximately-midway beN.reen Devil Canyon and Fairbanks, and 

. at project headquarters. Members of the linecrew would be stationed 
along the line, transmission maintenance stations, and the niajor sub
stations to provide routine line patrol and minor caretaking tasks and 

. s.ecurity around the facilities. For major maintenance work, the trans
mission line crew· members would gather aftheproblem area. 

Visitor facilities with provisions for self-guided tours through the 
· powerplant would require only occasional assistance from operation 
personnel. . 

Project related recreational facilities would invob:e cooperation · 
betWeen Fedei-al, State, and local interests and likely be maintained by 
a State or local entity . . . · . 
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Project operation, maintenance and adnrl.nistrq.tic:m would likely include the 
existing Eklutna Project, with a resultingnet'savings to the electrical 
consup1~~r. Ekh1tnawould. b:e supervisor;ycontrolled from the :rr.ain. 
operqtions cen~er vvi:fu electricians/oper.q.to.rs and mecbanic/operators 
stationGd at Eklutna.. . I tis estimat~q that a:ppr(lxim~t~ly $]00 ;000 ;per 
year could be saved by joint operation of.the. Eklutna an¢ Spsjtna Prbje~ts:•} 

Marketing and Administration 

The marketing an.d adn::in.istJ:-ation. aspects involve three main functions: 

l. . Administration 

Personnel management 
Property management 
Budgeting 
Marketing policy. 
Rate <md repayment studies 

2. Accounting 

Customer billing 
Collecting 
Accounts payable 
Financial records 
Payroll 

3. Marketing 

.... Rate schedules 
Power sales ~on tracts 
qp~rating agree;m11nts 
System reliability and coordination 

~ . . . . -

Part of.this work would be carriec:Iout by the pr0 ject. headquarters; 
overall administration and supp()rt .serVices .would be hand.led by the 
.AP A headquarters staff. 

Annual Costs 

The estimated cost§ for oper~tion, maintenance, marketing, and ad.min'"' 
istration ar,e based on it~mized estimates of personnel,. equipll'le;nt:,.,supplies, 
and services required to accomplish the work. 
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Operation and mainten~ce requirements for Systems #2, #3, and #5 
would be substantiallythe same. Each of the three plans has powerplants 
at Devil Carryon and Watana that are similar except for installed capacity 
(1070:·1fW for System #2', 1370 MW for System #3, 15681v1W for System #5). 
Number of units and power:plci:nt layout is the same for the three plans, 
so staffing would be essenthilly the same for each plan. System #3 
includes Denali Dam,<but added·O&M costs for the structure \Vould be 
minor. For purposes of this study, annual operation and maintenance 
costs are assumed the same for the three plans . 

. -,,·.· 

·The estimate assumes Federally classified personnel providing management 
ari.<:Fadi.PJnisfrative fu·I1ctions and wage grade personnel doing the:physical 
day-to-day teclmical·operati~n and ·rnaititE=mance of the project: ·Wage rates 
for the classified employees are basec ori the middle rate within a grade. 
Wage grade personnel rates are based on prevailing wages ineffect in 
the Anchorage areaan&refl~Ct basiC hourly rates, bemi:fi.ts, and overtime 
provisions . 

Costs of supplies, equipment and personnel requirements are based on 
Burea:u: of Reclamati'O'n Guidelines, characteristics of eqUipment, and 
Alaska·Pe>wer Administration operating experience on the Eklutna and 
Snettisham Projects in Alaska. The Eklutna project is a fully staffed 
facility, including a transmission linecrew, which has been operated by 
APA and its predecessor agency sirice projeCt construction in 1955. The 
SnettishamProject is anisolated project, sepa.rated from Juneau load 
center by 45 miles of rugged terrain and water. A maintenance crew 
performs routine maintenance at the project site, while project opera
tions are remotely controlled from Juneau. It is envisioned that the 
Upper Susitna River Basin Project would have some characteristics of 
both projects. 

Itemized costs for operation, maintenance, marketing, and administration 
for the alternative plans of development are present in Table 2. 

Costs by major category and number of personnel are summarized on 
Table 3. 

Replacements 

The annual replacement cost provision establishes a fund to finance 
major items which have a life period of less than fifty years for 
project repayment. The objective is to cover costs and insure financing 
for a timely replacement of major cost items to keep the project opera
ting efficiently throughout its entire life~ 
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Items covered include generator windings I communication equipment 1 a 
small percent of the transmission towers, and severalitems in the sub
station and swi.tchyards. Items covered by routine annual maintenance 
costs and not covered by the replacement fundinclude yehicles, small 
buildings 1 camp utilities, and materials. a:p.d sup,plies. Major features 
such as dams and powerplant structures are considered to haye service 
lives longer than the 50-year project repayment period and t}l.eir costs 
are not covered by the replacement funds. 

The annual replacement cost is based on experienced data by the Bureau 
of Reclamation. The procedure and basic factors have been adopted by 
the Department of Interior. The factors ·cfevelopedprovide ~.sinking fpnd 
for. the ,various i terns so ~at by cthe end of the ite!JIS 1 ser:yice life, the 
fund will be large e:nough .to replace it. The saxpe,interest rate used for 
project repayment is used to establish the sinJdng fund .. The Fiscal 
Year 1976 rate of 6-5/8 percent was .established by the Department of 
the Treasury. 

The factors apply to the entire powerplant, substation, and switchyard. 
They apply to the transmission towers, fixtures an,d CQnductors on the 
transmission system; Right-of-way and clearing costs aren9t included. 

Tabl~ 4 presents the annual replacement factors b~ed on 6-5/8 percent 
interest rate, the costs of the pertinent project feature, and the annual 
replacement fund for the alternative plans of development. The project 
costs are on a January 1975ba.sis. Powerplant costs are from Corps 
of Engineer estimates while Alaska Power Administration estimated the 
transmission, substation, and switchyard costs. 
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TABLE 2. ITEMIZED QPERATING & MAINTENANCE COST ESTJMATE 

SYSTEM 1. DEVIL CANYON AND DENALI 

Devil Canyon 
Denali 

600 MW 
No Power 

100 MW Future, 5 units 

Personnel 

Supervisory & Classified 

Project Manager 
Assistant Project Manager 
Electrical Engineer 
Mechanical Engineer 
Supply & Property 
Administrativ~ Assistant 
Secretary 

GS-14 
GS-13 
GS-12 
GS~l2 

G~-9 

GS-7 
GS-5 

Total Supervisory & Classified Wages 

Wage Grade 

Electricians 
Mechanics 
Heavy Duty Equip~ Operator 
Maintenance Man 
Meter Relay Mechanic 
Electronic Technic:ian 
Powerplant Operators 
Ass't. Powerplant operators 

Total Wage Grade Wages 

Line Crew · 

Foremen 
Linemen 
Equipment Operators 
Groundmen 

Total Line Crew Wages 

C.O.L.A.--25% 
Shift Differential 
Sunday Pay 
Overtime 
Government Contributions 
Longevity N. A. 

2 @ 13.00 
2 @ 13.00 
1 @ 13.00 
2 @ u.oo 
1 @ 13.00 
1 @ 13.00 
6 @ 13.00 
4 @ 11.00 

2 @ 15.00 
4 @ 13.00 
2 @ 13.00 
4 @ 13.00 

Total Fringe Benefits fo~ Personnel 

TOTAL PERSONNEL COST 
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hr. 
II 

II 

II 

II 

II 

II 

II 

hr. 
II 

II 

II 

30,000 
24,700 
22,200 
22,200 
14,500 
12,000 
9,600 

135,200 

54,080 
54,080 
27,040 
45,760 
27,040 
27,040 

162,240 
91,520 

488,8 00 

62,400 
108,160 
54,080 

108,160 

332,800 

33,800 
15,000 
8,000 

25,000 
86,100 

167,900 

$1,124,700 



':rA,BLE 2. .(Con:tinued) --I'J;EMIZED OPKRATION & MAINTENANCE COST ESTIMATE 

SYSTEM 1--(Continued)--DEVIL CANYON AND DENALI 

Miscellaneous 

Telephone 
Official travel 
Vacation travel 
Supplies, Services & Maintenance--Powerplant 
Supplies & Services--Vehicles & Equipment 
Employee training 
Line spray 
Govermnent camp maintenance 

· Total Miscellaneous 

Eguipmen; Operation & Maintenance, Annual Replacement Cost 

D-8 - (1) 
980 - (1) 
Maintainer - (1) 
Pickups - (4) & (6) 
Sedan - (1) 
Lowboy ;.. (1) 
Dump truck - ( 1) 
Flatbed - (4) & (2) 
firetruck - (1) 

-Sno tracs - (2) 
Backhoe - (1) 
Crane, 50 ton - (1) 
Hydraulic Crane, 20 ton - (1) 
Line trucks - (4) 

Total Equipment, etc. 

,I.C.* S.L.* 
$90,000 10-

50,000 10 
50,000 10-
36,000 7 
4,000 7 

45,000 10 
25,000 10 
20,000 7 
25,000 10 
16,000 7 
20,000 10 

150,000_ 20 
90,000 20 

100,000 10 

APA main office administration, accounting, collecting, 
marketing expenses. 

TOTAL SYSTEM 1 

* s ;t. 
r. c-. = 

Service Life 
Initial Cost 
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$ 8,000 
15,000 
15,000 

100,000 
40,000. 
-s,ooo 
20,000 
15,000 

218,000 

ANNUAL COST 
9,000 
5,000 
5,000 
5,200 

600 
4,500 
2,500 
3,000 
2,500 
2,300 
2,000 
7,500 
4,500 

10,000 

63,600 

132,000 

$1,538,300 



. TABLE 2. · (Continued)...;.-:-I'fm'JIZED OPERATION & MAINl'ENANCE COST ESTIMATE 

SYSTEM 2. DEVIL CANYON AND WATANA!/ 

Devil Canyon 
Watana 

Personnel 

700 MW 
600 MW 

Watana Supervisory Controlfrom:Devil Canyon 

Increase base staff of System 1. 

2 Assistant operators @ 11~00 
2 Electricians @ 13.00 
2 Mechanics @ 13.00 
1 Maintenance man @ 11.00 

" 

Overtime 
Government Contributions · 
Foreman Pay 

Miscellaneous 

Vacation travel 
Employee t'r~in::tng 
Supplies, Services & Materials 
Supplies and Services 

Equipment 

2 Pickups 
1 Snow tractor 

* LC. 
12,000 
8,000 

hr. 

" 
" 
" 

"\' 

* S.L. 
7 
7 

• .. APA main office administrative, accounting, collecting 
. & marketing expense 

TOTAL ADDITIONS TO SYSTEM 1 
SYSTEM 1. 

TOTAL SYSTEM 2 

$ 45,760 
54,080 
54,080 
22,880 

176,800 

10,000 
16,000 

5,000 

31,000 

3,000 
1,000 

90,000 
io,ooo 

· 104, abo· 

2,000 
·1,000 

3,000 

,30,000 

344,800 
1,538,300 

$1,883,100 

!J Same operation and m.aintenance estimate used for System #2, #3, and #5. 
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TABLE 2 · (Continued) -"'ITEMIZED OPERATION & MAINTENANCE COST ESTIMATE 

SYSTEM 4--DEVIL CANYON AND WATANA AND VEE 

Vee 300 MW 

Personnel 

Add to System # 2: 

1 Heavy equipment operator@ 13.00 
2 Electricians 
2 Mechanics 
2 Maintenance men 
1 Operator 
1 Assistant operator 

Total Wage Grade 

Overtime 
Government Contributions 
Foreman Pay 

Total Fringe Benefits 

Miscellaneous 

Vacation travel 
Employee training 

@ 13.00 
@ 13.00 
@ 11.00 
@ 13.00 
@ 11.00 

hr. 
II 

... 
II 

II 

II 

Supplies, Services and Materials--Powerplant & vehicles 

Total Miscellaneous 

Equipment, Operation & Maintenance, Annual Replacement Cost 

D-8 
Maintainer 
Pickups - (4) 
Dump truck 
Fire truck 
Sno tracs - (2) 
Backhoe 
Hydraulic Crane, 20 ton 

Total 

APA main office administration, accounting, collecting, 
marketing expenses. 

Total Additions to System 2 
System 2 

TOTAL SYSTEM 4 
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$ 27,040 
54,080 
54,080 
45,760 
27,040 
22,900 

$ 230,900 

10,000 
20,800 
5,000 

35,800 

6,000 
2,000 . 

50,000 

58,000 

9,000 
5,000 
3,400 
2,500 
2,500 
2,300 
2,000 
4,500 

31,200 

30,000 

385,900 
1,883,100 

$2,269,000 



'"·--··--·-.. ·---·-• .. --·-·--:----:--\n:~is~:y!n & Dev~is~:~y~n & De~i~t~~n~on, De!i~t~:~~on, 
'I Denali Watana 1/ ~vatana & Denali Watana, Denali, 

& Vee 
---.---·-----~:-~~-=-~=-~:=·-------·l-N--u-m~b-e--r___, __ D_o_l~l~a-r-s--~N-u-m-::b-er---D-o-:l-:l-a_r_s--+-:N-umb.,...e-r~--D-o-l:-l~a-r-s--+-N-u-m~b-e~r-=--=D:.::o-:-171-a_r_s~ 

Personnel; 

Direct costs, COLA, benefits, 
overtime 

Number o~ classified persons 
Number of wage board persons 

iscellaneous: 

Telephone, travel, supplies, 
services, training, line spray, 
camp maintenance 

Equipment: 

Annual cost to replace 

tbtotal 

Marketing and Administration 

APA ma.in office administration, 
accounting, collecting. 
ma:r.keting experwe 

.. . , 

7 
31 

. ' 

1,124,700 

218,000 

--
63 600 

1,406,300 

. 

132,000 

1,538,300 

7 
38 

1,332,500 

322,000 

66 600 

1, 121, ioo 

162,000 

l, 883.100 

7 
38 

1,332,500 

322,000 

66 600 

1, 721.,100 

. 162,000 

1,883,100 

7 
•47 

1,599,200 

380,000 

97 800 

2,077,000 

192,000 



Feature 

Powerplant · 

Transmission towers, 
fixtures & conductors 

Substations and 
""' swi tchy ards 

Powerplant 

Transmission towers, 
fixtures & conductors 

su'bstations and 
switchy ards' 

Annual 
Replace

ment · 
Factor 

0.0012 

0.0001 
--· 

0.0039 

0.0012 

0.0001 

0.0039 

Table 4. Replacement Costs 

System #1 
Devil Canyon and 

Denali 

Cost 
tc{ 

Construct 

Annual 
Replace

ment 
Cost .·. 

System #2 & #3 System #4 
Devil Canyon and Watana Devil Canyon, Watana, 

(includes Denali) Vee and Denali 

Cost 
to 

Construct 

Annual 
Replace- . Cost 

ment to 
Cost Construct 

Annual 
Replace

ment 
Cost 

$128,000,000 $153,600 $283,600,QOO $340,300 $404,400,000 $485,300 

. 85; 200.000 8,500 150~000~000 

9,400,000 36.700 

198,000 

System #5 
Watana (el. 2 ,200) and 

Devil Canyon 

$301,191,000 $361,400 

180,362,000 18;000 

35,23~.000 137,400 

516,800 

25,100,000 

fs.ooo 163,400,000 16.300 

97,900 2,,900,000 116,600 

453,200 618,200 
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Part I ' INTRODUCTION 

Purpose and Scope 

This report covers the transmission system studies by the Alaska 
Power Administration for the proposed Upper Susitna hydroelectric 
development. The studies are of pre-authorization or feasibility grade. 
They consist of evaluation of alternative corridor locations from the 
viewpoints of engineering, costs, and environment; studies of transmission 
systems needed for alternative project development plans; and consider...: 
ation af alternative transmission technologies. These studies deal 
with general corridor location;· the more detailed studies following 
project authorization would include final, on the ground route location. 

The engineering and environmental evaluations for the transmission 
systems are parts of the same study, and,Alaska Power Administration's 
environmental assessment for the transmission system is a companion 
report to this volume . 

Alternative Plans for Upper Susitna Hydroelectric Development 

Figure 1 shows general locations ·of the potential units of the Upper 
Susitna Project in relationship to the Alaska Railbelt. The four key 
Upper Susitna darnsites are Devil Canyon, Watana, Vee, and Denali. 

The Corps of Engineers proposes an initial development including 
the Devil Canyon and Watana sites with the Denali site considered 
as a potential future stage. Table 1 summarizes data on energy and 
power capability and costs for this proposed plan and the principal 
alternative system for developing the Upper Susitna hydroelectric 
potential. System #5 is the Corps proposed plan .. 

Previous Studies 

There is a fairly substantial backlog of power system and project 
studies relevant to the current evaluation of the Upper Susitna River 
Project. A partial bibliography is included in the power market report. 
The previous studies most relevant to power market and transmission 
system planning include: 

1. Advisory Committee studies completed in 1974 for the Federal 
Power Commission's new Alaska Power Survey. The studies include 
evaluation of existing power systems and future needs through 
the year 2000, and the main generation and transmission alternativeS 
available to meet the needs. The FPC summary report for its 
new -survey is not yet available. 
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2. A series of studies for Railbelt area utilities include. assessments 
of loads, pow~r costs, and generation and tran,smission alternatives. 

3. Previous work by the Alaska l?c:>wer Administration, the Bureau 
of Reclamation, the utility. systems, and industry· on studies of 
various plans for Railbelt t~ansmission intercc:>nnectibns and the 
Upper Susitna hydroelectric potential. The most recent of these 
are the May, 1974 Status Report~ the Devil Canyon Project 
by APA and the September, 1974 Reassessment Reporton Upper 
Susitna River Hydroelectric Development prepared for- the State 
of Alaska by the Henry J. Kaiser Company. 

It should be noted that many of the studies listed in the bibliography 
represent a period in history when there was very littl~ concern about 
energy conservation, growth, and.needs for conserving oil and natural 
gas resom:.ces. Similarly. many of these studies reflected anticipation 
of long term, very low cost energy supplies. In this regard.," the studies 
for the new power survey are considered particularly significant· 
in that they provide a first assessment of Alaska power system needs 
reflecting the current concerns for ener.gy and fuel conservation and 
the environment, and the rap~dly increasing costs of en~rgy in the 
economy. 

Acknowledgements 

We have atteropte9 to referenc:e princip~i data sources in the text. Th,e 
corridor studies utilized data from many different sources--USGS mapping; 
ERTS photo mosaics obtained through the Geophysical Institute of the 
University of Alaska; soils survey and snow survey information from 
Soil Conse.rvation Service reports for portions of the corridor~; resources 
maps and reports from the statewide resources inve~tory by the Resources 
Planning Team of the Federal.:.State Land Use Planning Coromissionj th.e 
State of Alaska's Regional Profile for the Southcentral Region; . climate 
records from the National Weather Service; and other data sources. 

The Bonneville Power Administration provided technical assistance in 
several ways: participation in the aerial and surface reconnaiss-ance 
of the potential corridors; struct.ural designs and unit costs for transmission 
lines and substa~ons; ·consu,ltations on th~. transmission environmental 
assessment and reviews of design and cosfstudies.prepared by APA. 

The electric utili ti ty systems of the Railb elt area provide the Alaska experience 
base for considering future transmission systems; .utility personnelprovided 
valuable assistance through consultation on their transmission system · 
experiences and practices and on alternative plans for transmitting 
Susitna power to the load centers. · 
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Part II SUMMARY 

1. The main elements of the study were: (1) evaluation of alternative 
corridors for locating project transmission lines considering environ
mental, engineering, reliability and cost·aspects; .(2) preparation 
of designs and cost estimates· for the transmission systems needed 
for alternative project development plans. 

2. The·power market analyses (~A report on project power. markets) 
show that the bulk of the project power would .be utilized in Fairbanks -
Tanana Valley and Anchorage- Cook Inlet areas, with smaller 
potential markets in the Glennallen and Valdez areas and other 
points along the Richardson: Highway. Because of the relatively · 
large demands, electric service to the Anchorage and Fairbanks 
areas i_s the;largest single· consideration in design of project transmis
sion facilities. Service to the other areas would be added when 
feasible. 

3. The corridor evaluation starte.d with map identification of all potentially 
feasible. corridors and a field reconnaissance.which eliminated 
those for which topography,· elevation, and climate factors would 
be unacceptable. The remaining corridors were 'then evaluated 
in more detail to determine their relative advantages and disadvant
ages. Much of the detail of this evaluation is presented in the 
APA environmental assessment of the project transmission facilities. 

4. It was concluded that the,most desir.ahle corridor location would 
follow existing su~face transportation systems whenever possible. 

··.The principle disadvantage of such location is line visibility from 
the existing road and rail systems. Careful attention to use of 
natural vegetation.and_topography to screen the lines, locating 
th.e lines at an appropriate distance from roads, andselection 
of non-reflecting materials in final route· selection and design 
would minimize visibility problems; it is recognized that even 
with best location and design, .portions of the line would be highly 
visible.·· Significant advantages· of locating the lines near existing. 
surface transportation systems include minimizing requirements 
for new access roads, savi~gs in costs for const:r.uction and operation 
and maintenance; a significant improvement in reliability; and 
avoiding need for pioneering new corridors in presently undeveloped 
areas .. 
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5. Except for· constricted passes through the mountains, the proposed 
corridors should be considered as very broad· and general 
locations with.in which many alternatives are possible for final 
route locations. ·· The final route locations would be determined 
through detailed post authorization studies. 

6. The most serious conflicts in the final route selection will likely 
be encountered in the Nenana Canyon route through the.Alaska 
Range. The Fish and Wildlife Service has recommended that a 
route west of the Parks Highway be selected through the 
Nenana Canyon to minimize possible conflicts with raptor 
habitat. Any route through the Canyon area would involve lines 
visible from portions of Mount MCKinley National Park and the 
FWS proposal would place portions of the route within park 
boundaries. APA considers use of the corridor through the 
Nenana Canyon will result in .. substantially less environmental 
damage than would the pioneering of new corridors through the 
Alaska Range. 

7. Additional conflicts are antiCipated in final route selection along 
the approaches to Anchorage because of the· Knik Arm, and 
topography, and land 'use and ownership patterns on possible 
routes around Knik Arm. Cost estimates presented in this 
report assume delivery of project power to points on the CEA 
transmission· system north of Knik Arm. It is recognized that 
the 'detailed studies following authorization would need to 
consider several alternative plans to transmit power across or 
around Knik Arm to Anchorage. 

8. The initial set of transmission plans and estimates were prepared 
for use in evaluating the alternative Susitna hydroelectric develop
ment plans. It was found that conventional overhead lines at 230 kv 
and 345 kv would be suitable for the distances and amounts of 
power involved. The initial plans used double circuit lines on 
a single set of towers and assumed delivery points at Fairbanks 
and Anchorage. 

9. As a result of review by area utilities, the Bonneville Power 
Administration, and others, the transmission plan and cost 
estimate for the initial hydro development plan (W atana and 
Devil Canyon) was ·modified to incorporate: the added costs for 
two single circuit lines in lieu of double circuit lines; an 
additional substation in the general vicinity of Talkeetna; and 
a switching station in the vicinity of Healy. The resulting trans
mission plan includes: two single circuit 230 kv lines from 
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Watana to Devil Canyon (30 miles), two single circuit 230 kv 
lines from Devil Canyon to Fairbanks (198 miles) within intermediate 
switching station at Healy; and two single circuit 345 kv lines from 
Devil Canyon to points on the north shore of Knik Arm (136 miles) 
with an intermediate substation in the vicinitY of Talkeetna. The 
estimated construction cost based on January 1975 price levels 
is $256 million. It is estimated that three years would be required 
for construction of the transmission facilities following completion 
of detailed route studies and final designs and acquisition of 
necessary rights-of-way. 

10. Rough plans and estimates were prepared for transmission systems 
to deliver project power to Glennallen and other points along the 
Richardson Highway, and results are summarized along with 
economic analyses of such plans in the APA power market study. 

11. Alternative transmis~ion technologies were considered in plan 
selection, including DC systems and underground lines. With 
exsiting and likely near future technology, reliability and cost 
considerations appear to rule out use of underground systems 
for the lines under consideration. Operating characteristics of 
DC systems would essentially rule out their application for an 
initial system to distribute project power to Railbelt power markets. 

12. The general corridor locations and transmission designs and 
estimates are considered adequate for·purposes of demonstrating 
project feasibility. 
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Part Ill EXISTING TRANSMISSION SYSTEMS 

The power market studies make it very, clear that a rnajo;r partof the 
project power wouldbe utilized in the A!lc;:horase.- Cook Inlet ~d 
Fairbanks -Tanana Valley areas, respectively. Adpitional potential 
powerrnarkets exist in the Gl~nnallen and Vc:ddez areas and along 

. the Alyeska pipeline. 

Anchorage-Cook Inlet Area 

The five electric utility companies ser.ving this area are: 

Anchorage Municipal Light <;md Power (AML&P) 
Chugach Electric Association (CEA) 
Matanuska Electric Association (MEA) 
Horner Electric Association (HEA) . 
Seward .Electric Syst~rn (S~.),. 

Alaska Power Administration operates the Ekl~tna HydrQelectric Project 
·and markets wholes_ale power to CEA.,AML&P, and MEA .. 

AML.&P serves the Anchorage Municipal area. CEA supplies power 
to the Anchorage sUburban and surrounding rural areas and provides 
power at wholesale rates to HEA, SES, and MEA. 'I:he HEAse:rvice·. . 
area covers the. western portion of th.eKenai Peninsula ip.cluding Seldovia, 
acro::;s the bay from Horner. MEA serves the town ,of Palmer and 'the ·· 
surrounding rural area in the Matanuska andS~sitna Valleys. SES 
serves the city of Seward. 

The utilities serving the Anchorage-Cook Inlet area are presently 
loosely interconnected through facilities of APA and CEA. An emergency 
tie is available between the AML&P and Anchorage area military installations. 

The existing transmission systems in this area are indicated on Figures 
· 2 and 3. Table 2 has a summary of existing lines and interconnections . 
. The area presently has a total of about 545 circuit miles at 33 kv or 
higher voltage. 

CEA has under construction a 230 kv overhead line around Knik Arm 
to Anchorage including interconnections with the 'MEA and APA systems. 
The initial phase is now under construction; initial operation will 
be at 138 kv. 
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For purposes of this study, it is assumed that Susitna power would be 
made available at a substation in the vicinity of Talkeetna and at points 
on the CEA 230 kv loop around Knik Arm, and that the power would be 
wheeled over the CEA and APA Eklutna systems to serve Anchorage. 
As discussed later in the report, the actual plan for delivering project 
power in the Anchorage..:.Cook Inlet area will need to be determined through 
detailed systems studies following project authorization. 

fairbanks-Tanana Valley Area 

The two electric utilities in this area are: 

Faj,rbanks Municipal Utility System (FMUS) 
Golden ValleyElectric Association (GVEA) 

FMUS s,erves the Fairbanks municipal area, while GVEA provides 
service to the suburban and rural areas. The Fairbanks area power 
suppliers have the most complete power pooling agreement in the State. 
FMUS, GVEA, the University of Alaska and the military bases have 
an arrangement which includes provisions for sharing reserves and 
energy interchange accounts. In addition, GVEA operates the Fort WiUn
wright steamplant under an agreeme-nt with the army. 

· The existing transmission systems are indicated on Figure 4; Table 2 
includes a summary of the lines and existing interconnections. 

The delivery point for Upper Susitnapower to the GVEA and FMUS 
systems is assumed at the existing Gold Hill substation of GVEA near 
Fairbanks. · 

Glennallen and Valdez 

The Copper Vall~y Electric Association serves both Glennallen and 
Valdez. Radial distribution lines of CVEA exterid·from Glennallen 
30 miles north on the Copper River, 55 miles south on the .Copper 
River to Lower Tonsina and 70 miles west on Glenn Highway. 

CVEA has given some consideration to a 115 kv intertie between Valdez 
and Glennallen. For this study, it is assumed that project power would 
be delivered to the CVEA system at Glennallen. 
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Transmission Lines and Major Interconnections 
(Note:· Lines under 33 kv not include:d) 



c.J 

"" 

Area Owner 

Anchorage- CEA 
Cook Inlet 
(cont.) 

HEA 

(cont.) Transmission Lines and Major Interconnections · 
(Note: Lines under 33 kv not included) 

Transmission Lines Interconnection !/' 
Designation KV Mileage With Substation 

Beluga-International 138 52 (incl. 4 (See APA and HEA) 
mi. submarine) 

Anchorage APA Sub-Bernice 
Lake 2/ ll5 165-t 

Cooper Lake-Quartz Creek 69 6 
3 Lines to Soldotna -y 69 86 
Misc. within .A..nchorage 34.5 31 

Kasilof Sub-Homer 69 61 CEA Kasilof 
Kenai Area Line 33 12-t 

1/ Listed only once under substation ownership (National Defense-owned substations are listed under the inter
connected utility). 

2/ Incl. Tudor Sub.- International and spur line to Portage. Quartz Creek-Bernice Lake portion leased from HEA. 
3/ Leased from HEA: Soldotna-Quartz Creek, Soldotna-Bernice Lake, Soldotna-Kasilof. 
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Part IV TRANSMISSION CORRIDOR STUDIES 

This portion of the transmission study evaluates alternative corridors 
for transmission facilities to deliver project power to the power markets. 
The term "corridor" means general location of transmission facilities, 
and the studies are intended to shaw relative merits of alternative 
transmission corridors from the viewpoints of the environment, engineer
ing, economics, and reliability. 

Width of corrido,r is not defined precisely. The actual right-of-way 
needed is fairly narrow. Except where limited by specific physical 
or environmental considerations, the corridors them5elves should 
be considered several miles wide. 

The major mountain ranges--Alaska, Talkeetna, and Chugach--limit 
the range of choice in corridors (See Figure 5) . The higher elevations 
in these mountains are completely unsuitable for-transmission lines, 
and there are relatively few low-elevation passes through these ranges. 
Away from the mountains, a wide range of locations could be considered. 

Figure 6 illustrates on a very broad scale, the alternatives for locating 
the lines. From the project south to the Anchorage area, the heart 
of the Talkeetna mountains can be avoided by corridors which generally 
follow the Susitna River Valley (Su~itna Corridor) or ones that pass 
to the east of the mountains and approach Anchorage from the Matanuska 
Valley (MatanuskaCorridors). 

From the project north to the Fairbanks area, the options for crossing 
the Alaska Range are limited to the pases in the Nenana River drainage 
(Nenana Corridor) or to the east generally along the Richardson Highway 
(Delta Corridor). 

Method of Evaluation 

A preliminary identification of potential corridors was made utilizing large seal 
topographic maps and photo mqsaics prepared from satellite photography. 
This involved primarily identifying potentially feasible passes through 
the mountains. Figure 7 indicates the corridors identified in this 
step. 

The second step involved an aerial reconnaiss·ance to determine which 
of these corridors were actually feasible for constructing lines. Several 
were found to have "fatal flaws 11 or characteristics that would preclude 
their use for transmission lines. Reasons for eliminating corridors 
at this stage included completely unsuitable topography, obstruction 
by major glaciers, or excessive elevations. 
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The remaining potential corridors I which are indicated on Figure 8 I 
were then analyzed in more detail. The basis for the analysis was 
iridi,-idual corridor segments which are. indicated on Figure 9. For 
convenience, the alternative corridors and the individual segments · 

.were numbered as ,shown on th~ maps. Table 3 provides a key to 
this numbering system. All of these remaining·corridors are considered 

. "'-..... . 
physically feasible for transmission lines. · 

The evaluation is intended to identify the relative advantages and 
disadvantages of utilizing the alternatives for transmission lines ... 
The steps in the evaluation were: 

( 1) Description and inventory by segment of the key resources 
that would be impacted by a transmission line . 

. <'(2) Evaluation of probable impacts of locating, building, and 
operating transmission lines for each segment. 

(3) Determination of relative cost and reliability for lines utilizing 
the alternative corridors. 

(4) Summarization of advantages and disadvantages from the 
viewpoi~t of environment, engineering, costs, and reliability 
of service. 

(S) Selection of preferredcOrridors. 

The comparisonsbetween alternatives used'parameters that could 
be quantified. such as length and cost, while judgment ranking was 
used for those parameters that could not be readily quantified. 

The descriptions and inventory and evaluation of impacts are reported 
in t:nore detail in the A.P .A. environmental assessment, with only 
suci,mary information presented in (his rep~rt. The description and 
inventory grouped data and interpretations under nine broad categories: 

( 1) Topography and Geology 
(2) Soils 
( 3) Vegetation 
( 4) Wildlife 
(5) Climate 
(6) Existing Developments. 
(7) Land Ownership and Sta:t\ls 
(8) Relation to Existing Rights of Way 
(9) Scenic Quality and Recreation 
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Corridor 

Susitna #1 
Susitna #2 
Susitna #3 
Susitna #4 

Matanuska #1 
Matan us ka #2 

Nenana #1 
Nenana #2 
Nenana #3 
Nenana #4 
Nenana #5 

Delta #1 

69-737 0 - 81 - 10 

Key to Alternatfve Corridors and Segments 

Segments 
o~, Corridor 

Susitna Corridors · 

1, 3, 7, 8, 9 
1, 2, 7, 8; 9. 
1' 4, 5, 8; 9 
1, 4, 6, 8, 9 

· Matanuska Corridors 

8, 9' 20' 22 
8 ' 9 ' 18' 21' 22 

Nenana Corridors 

9,·· 8, 7, 10' 13, 
9' 8, 7, 10' 12' 
9, 8, 7, 10' 12' 
8; 9, 11, 14, 15; 
8, 9. 11, 14, 17 

Delta Corridor 

8, 9, 18, 19. 
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16 
14, 17 
14, 15, 

16 ~~-

Approximate 
Total Mileage 

16 

166 
170 
159 
164 

258 
385 

228 
250 
261 

.... ~. 223. 
212 

280 



The probable impacts are identified and described under five broad 
categories in the environmental assessment. 

(1) Soils 
(2) Vegetation 
(3) Wildlife 
( 4) Existing Developments. 
(5) Scenic Quality and Recreation. 

Alternative corridors were compared utilizing a judgiJlent ranking 
under each of the five impact categoJies. 

The cost aspect of the corridor analysis is premised on rough recon
naissance costs for a double circuit steel tower line located in the 
corridor, The estimate included access facilities using the following 
criteria: 

( 1) For corridors within approximately five Jl1iles of existing 
surface transportation, pioneer access suitable for four-wheel 
drive vehicles would be provided where terrain and soils are 
favorable. Where soils ~re not suitable for pioneer road type of 
access, no road is provided and overland access for construction 
and operation and maintenance would be limited to winter periods 
with adequate snow cover. Otherwise, access would be by helicopter. 

(2) For corridors pioneering into new areas, or more than five 
miles from existing S\.lrface' transportation, the estimates include 
a new road to min~mum standards suitable for access to the line 
and to provide appropriate environmental protections--adequate 
erosion control, permafrost protection, etc. Such new roads. 
would be single lane, gravel surface, with periodic passing areas. 

Relative cost and difficulty for operation and maintenance activities 
are shown by judgment ranking for this analysis. ·This reflects ease 
of access, terrain, climate, and other factors that bear on the operation 
and maintenance activities. 

Reliability ls alSo shown by judgment ranking reflecting relative hazards 
to major outages and relative difficulty of making repairs. 
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The Co:h·1dors 

The alternatives represent only general corridors, and do not attempt 
to define ari actualright-of-~ay. Thus, the alternatives do not distinguish 
among many minor variations, and as a result, are fairly flexible. 

Only brief descriptions of the corridors are ·includetf here· since details 
of resources and identified impacts are available 'in the APA environmental 
assessment. As a summary reference, the "Inventory" and "Impact" 
matrixes from the a:ssessment are appended to this' report. 

Susitna Corridors 

There are basically four feasible corridors 'which connect Devil Canyon 
to Anchorage via the Susitna drainage. Ali four· of these incorporate 
the segment that runs from the endpoints of PointMacKen~ie to Talkeetna, 
so this segment can, therefore, be treated as separate and not included 
in a comparison of the alternative corridors·~' 

Of the four corridors that run'Jrom Talkeetna to bevil Canyon-Watana, 
the first follows 'the Susitna Valley north, paralleling the Alaska Railroad 

. to Gold Creek, where itleads east to tie into Devil Canyon-Watana 
(Susitna -· 1) . 

The next, and farthestwest, parallels the Anchorage-Fairbanks Highway 
through Denali State Park, along TroUblesome Creek; eventually' leading 
east to tie intO Gold· Creek and Devil Caiiyon-Watana (Susitna;.... 2}. 
The third goes tip the Talkeetna River· and gai:rrlng the ridge tO the 
east of Disappointment Creek, leads north to the'.~ridge lea.dhig to Devil 
. Canyon (SUS'itna - 3). . . . 

The fourth and most easterly corridor follows the Talkeetna River 
to Prairie Creek, which it follows to Stephan: Lake,- halfway' betWeen 
Devil Canyon and Watana·(Susitna ""' 3). 

Nenana Corridors 

'There are :five feasible co:r'ridors connecting the Upper Su5itna with 
Fairbanks by way of the Nenana River. · The first is· a cor:ridor'·pa:ralleling 
the highway and t:ailroad from Gold Creek to Cantwell, to Healy, and 
to Fairbanks (Nenana - 1). 
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The second duplicates the first corridor t!) Cantwell, but then leads 
east paralleling the Denali Highway,. as· far as Wells Creek and north 
over the pass to Louis Creek, continuing· over the Dean Cr:eek Pass 
to the Wood River. It then follows the Wood and Tanana Rivers to 
Fairbanks (Nenana ""' 2). 

The<third corridor, {Nenana - 3), duplicates the second .. to D.ean Creek,. 
where it then continues up Yanert Fork and over Moody Pas~b ending 
up at Healy and joining the first corridor. 

Corridor four (Nenana- 4) leaves Watana and heads north, emerging 
onto the Denali Highway near the Brushkana River. It then leads 
west, goes up Wells Creek, and joins corridor three to Heaty and· 
Fairbanks. ,. · 

Corridor five startS the same way as corridor four, except instead .. 
of going over Mo.ody Pass to Healy, H leads eastove.r Dean Creek 
into the Wood River, and then leads north to Fairbanks, (Nenana. -. 

5). 

Delta Corridor 

For this study, only one corridor along the Delta River was considered. 
This corridor leaves Watana darnsite and leads east down Butte Creek 
to the Denali damsite and continues east along the Denal.iHighway, 
It thim proceeds north near Paxson over the Isabel Pass and parilllels 
the Richardson Highway irito Fairbanks. :Alternatives could be very 
limited in the vicinity oflsabel Pass, but additional alternatiy;es could. 
be consideredin the Tanana Valley and Copper River Valley. 

Matanuska Corridors 

Two corridors were considered utilizing the Matanuska Valley as access 
to Anchorage. The first corridor connects Watana to Vee damsHe, 
leads southeast to the Little Nelchina River. which it follows to the 
Glenn Highway and corridor one, which it follows to Pain~ MacKenzie 
(Matanuska-1) . 

. The second follows the Delta route to Paxson, .then leads south to Glenr1allen. 
It then goes west, over Tah:neta Pass, and into the. Matanuska Valley, 
tying into Point MacKenzie (Matanuska-2). 

Available Data 

A variety of data sources were us.ed in the study, including U. S. 
Geological Survey maps at scale 1:250,000 and 1:63,360, ERTS photo 
mosaics, and uncontrolled aerial and ground photo mosaics of critical 

areas. 
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The data compiled by the·Respurce Planning Team of the Land Use 
Planning Commission in their statewide inventory studies was used 
extensively. •_This datais available ina set of 1:250,000overlay maps 
and supporting reports, It includes i_nformation on geology, vegetation, 
wildlife habitat, soils, water' res'ources, recreation., land status, archaeological 
and historic sites, -and other resource aspects. 

Mare detailed s.oil survey data from the Soil.Conservatiori Service 
is available for soine corridor segments. U.S. Geological Survey 

' . 

permafrost maps were utilized. 

Available climatological data from ·the National Weather Service W'ei:'e· 
utilized for Fairbanks, Anchorage, Palmer, Talkeetna, Summit; McKinfey 
Park, Clear, and other locations in the Railbelt. 

In Sep~mber, 1974, personn~l from APA and Bonneville Power Administration 
made an aerial ;;md,surface reconnaissance·of the alternative corridors ,' 
to examine criti.cal areas. and ob~n first-hand information on. the terrain 
and other factors . · · • 

Over 2, 600-35mm s.}ides were taken.,- processed, indexed; and catalogued 
to record and preserve details of the observations. Interviews with 
management and maintenance p~rsonnel of the two major utilities operating 
transmission lines, in the marketing areas of Anchorage and Fairbanks · 
were. made. Theobjectiv.e was to.c}ete}':mine the criteria, problems, 
exp erien.ce, . and suggestions they could offer in planning, locating, 
and designing an upper S:usitn.:t transmission system. • 

Panoramic photo mosaics were prepared using photographic color 
prints made from the slides to help evaluate the impact of a transmission 
line constructed through critical, scenic, and other potential problem · 
areas .. Report? covering impressions and.~data gathered from the reconnais
sance and rough costev~luations were prepared to further assess 
the merits of the various alternative, corridors. 

Uncontrolled aerial photo mosaics of the alternative corridors were 
prepared to assist in the resolution of questions in critical problem· 
areas. 

Sevel':alenvi:ronmental impact.s~tements.wel':e used to provide information 
not readily available elsewhere. 

Aerial photographs of the various corridor routes are available from 
Bureau of Land Management, U.S. Geological Survey, and Alaska 
State Highway I)epartme,nt. 

Numerous magazines, newspapers, publications, and other reports 
were also incorporated into the study data. 
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Location . Considerations 

Corridor location objectives are. to obtain an optimum combination 
of reliability and cost with the fewest environmental problems. In 
many cases, these.objectives are mutually compatible. However, 
this is often not the case with respect to line visibility and scenic 
impacts. Throughout the corridor evaluation, the question arises 
of whether it is more desirable to place lines ,felatively close to existing 
surface transportation facilities or to pioneer new corridors where 
the line would be seen by few people. 

The following i terns are major factors considered in the evaluation 
of alternative corridors: . 

Climate and Elevation 

Winds; icing, snow depth, and low temperatures are very important 
parameterS. in transmission designs, operation, and reliability. Experience 
with existing lines of the area utilities indicates few unusual climatic 
problems for the areas away from the mountains, except for winter 
low temp.eratures that,inhibit operation and mairitenarice activities. 

The climate factors become more s'evere in the mountains. High winds~ 
longer winters, more snow, and cold.:;r average temperatures are 
charactistic. APA believes that elevations above about 4000 feet i:ri 
the Alaska Range and Talkeetna Mollritaihs are completely unsuitable 

·for locating major transmission facilities. Significant advantages 
in reliability and cost are expected if the lines can be kept well below 
3000 feet in elevation. 

Extreme winds in excess of 100 MPH are expected for exposed areas 
and passes in the mountains. The potential for icing is· probably not 
as serious. as in coastal areas .of Alaska, so long as the lower elevation 
passes are used. The corridors under consideration do not involve 
unusually heavy snow depths. 

Topography 

Topography plays a threefold role in transmission location-- (1) it 
affects cost of construction, inspection, and maintenance; (2) it affects 
visual impact; and (3) it affects reliability. 

Transmission costs rise dramatically in areas of broken or steep terrain-- · 
towers require special foundations, individual design for variation in 
leg lengths to accommodate sloping sites. Broken relief also increases 
cost by increasing the number of towers required per mile due to decreased 

148 



spacing. These same topographic characteristics increase access difficulties 
which, in turn, increase access road costs, time spent in transit, and 
difficulty ·intransporting constructiop, and maintenance supplies arid 
mater-ials, Inspection of lines in xough terrain changes a routine operation 
into an ordeal or increases costs by making utilization of aircraft a necessity. 

ltis increasingly difficult to visually shield a line and its clearing scar 
as topographi~: relief increases. This is especially true under certain 
orientations, particularly when the line runs parallel to a steep side 
hill in view of a road, railroad, or other view point. 

Conditions of instability pose physical threats to the reliability of the 
line. Broken terrain, steep slopes, or conditions in which the :angle 
of the terrain exceeds the angle of repose of the soil; increase the chances 
of land, rock, or mud slides. Snow slides are an additional hazard 
on steep slopes. 

Soil~ and Foundation. 

Transmission lines. are less affected by soils and foundation limitations 
than are roads, railroads, and pipelines. Good examples of this exist 
in the GVEA and CEA transmission systems which traverse sensitive 
muskeg and permafrost areas with few problems. This requ,ires designs 
of tower foundations that are compatible with the soil situation and careful 
design and control of access for construction and operation and maintenance. 

Vegetation 

Heavily forested areas in the valleys would require essentially continuous 
clear~ng of the transmission right-of-way. The higher elevations and· 
muskeg areas would involve essentially no clearing. Impacts are diverse: 
in the forested areas, opportunities to shield the lines from view are 
good, butthe continp.ous scar is generally unavoidable .. At higher elevations, 
there would be very little impact on vegetation, but line visability is 
high. 

Wildlife 

There will be some habitat changes due to clearing and access facilities. 
Probably the major consideration for wildlife is the extent to which the 
transmission lines change the access to land by people. This is subject 

to some control by managing access, but new corridors and new access 
roads tend to. encourage public ·use and thus increase pressures on fish 
and wildlife . 
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Visual Aspects 

More thart~any other factor in transmission location, the visual aspect 
is controversial and subject to a wide range of opinion. ·Existing criteria 
provide for utilizing natural vegetation and topographic relief as a shield, 
minimizing crossings over roads, and otherwise utilizing route selection 
and orientation techniques to minimize vis ability. Other options include 
use of non-reflective conductors and towers. At best, such measures 
are only partly effective. 

Socio-Economic Aspects 

Land status·, ownership, use, and value are important factors in the 
location of transmission corridor alignments. 

Consideration of existing uses, costs of right-of-way and easements 
tend to influence the selection of alignments which will affect other uses 
least. Hunting lodges, tourist accommodations, and facilities with high 
scenic uses or values, such as parks, scenic viewpoints, recreation 
areas, etc. , also should be avoided or skirted by transmission corridors 
or the corridor should be well screened. 

Recent tre.nds in land management tend to favor the ~corridor concept 
for combining transportation; utility, and i:oriuhunication facilities. 

·The rationale is to confine man's influence to a relatively small zone 

Distance 

The economics of transmission line construction and maintenance dietate 
that line distances should be kept as short as possible while recognizing 
other criteria. ·This will result in lower construction costs and shorter 
constructiqn. periods. Lqwer operation and maintenance costs will result 
because it will take less time tb find a fault on a shorter line. A shorter 
line will be subjected to fewer hazards because it is physically smaller. 
Power and energy losses will be lower on a shorter line. 

Other impacts of a shorter line include less clearing--fewer trees must 
be cut, thus less land will be subjected to man's influence and less wildlife 
habitat will be altered. 

Longer lines require higher voltages with a resultant requirement of 
higher capacity and larger conductors , towers • and hardware. This 
combination increases costs as well as right-of-way width. 
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Length, :miles 
Max, elevation, feet · 

Cle;iring, miles 
Med. heavy 
Light 
None 

Access Roads,· miles 
New roads 
4-Wheel drive access 
None 

Tower Construction, miles 
Heavy steel 
Normal 

Comp~rative Cost, $1,000 
Clearing 
Access 
Transmission Lines 

Total 

s - 1 

166 
2,100 

166 

0 
122 
44 

44 
122 

3,000 
8,000 

82,000 
93,000 

· Relative Transmission Construction Cost for 
Alternative Corridors - Opper Susitna to Anchorage • 

Susitna Corridors 
s - 2 s - 3 

170 
2' 100 

146 
10 
14 

0 
126 
44 

44 
126 

3,000 
8,200 

84.000 
·95,200 

159 
3,800 

132 
10 
17 

12 
122 

25 

68 
91 

3,000 
9,500 

81,300 
93,800 

s - 4 

164 
2,200 

142 
l3 
9 

32 
104 

28 

62 
102 

3,000 
10,900 
82,200 
96' 100 

Matanuska Corridors 
M-1 M-2 

. ·. 258 

3,000 

166 
17 
75 

84 
138 

36 

30 
228' 

600 
19,900 

·132, 700 
153,200 

385 
'4,000 

228 
157 

64 
290 

31 

94 
291 

1,100 
27,200 

196,200 
224,500 



(continued) Relative Transmission Construction Cost for 
Alternative Corridors - Upper Susitna to Fairbanks 

Nenana Corridors Delta Corridor 
N - 1 N - 2 N - 3 N- 4 N - 5 D 

Length, miles 228 250 261 223 212 280 
Max. elevation, feet 2,400 4,300 4,000 4,000 4,300 4,000 

Clearing, miles 
Med. heavy 125 139 127 99 111 114 
Light 0 0 0 0 0 21 
None 103 111 134 124 101 145 

VI 
1'.) 

Access Roads, miles 
New roads 0 136 50 96 182 168 
4-Wheel drive access 97 22 119 97 0 82 
None 131 102 92 30 30 30 

Tower Construction, miles 
Heavy steel 155 194 188 121 127 198 
Normal 73 56 73 102 85 82 

ComEarative Cost, $1,000 
Clearing 400 400 400 200 300 400 
'Access 7,800 21,800 17,400 20,500 24,800 27,300 
Transmission lines 77,200 84,900 88,500 75,000 71,400 94,800 

Total 85,400 107,100 106,300 95,700 96,500 122,500 



Relative Cost 

Rough reconnaissance cost estimates were made fortransrnis~ionlines 
in the alternative corridors to illustrate relative costs. The estimates 
are summarized on Table 4. 

The estimates reflect access ,clearing, and line construction costs.· 
For the Susitna and Matanuska Corridors, they are premised on a 345 kv 
double circuit line; . the Nenana and Delta Corridors are based on a: 
230 kv double circuit line. 

Corridor Evaluations 

This section summarizes results of the evaluations aild ·identification 
of preferred corridors. In the assigned ranking, lower numbers reflect 
a prefer.ence or fewer impacts . 

Project Power to Anchorage-Cook Inlet Area 

Six corridors were considered. A summary of the analysis is presented 
on Table 5. 

The Matanuska Corridors were found to offer no significant advantage 
for major power supplies to the Anchorage-Cook Inlet area. Disadvantages 
include added length, significant distance at higher elevations which 
could camp licate .construction and operations , and addi tiona1 impacts 
associated with more access and longer lines. 

'·The four Susitna Corridors assume a common alignment from Talkeetna 
to Pt. MacKenzie. This should be depicted as a fairly broad corridor 
at this time, since the terrain is quite favorable for transmission and 
there would be a great deal of flexibility in locating the final route to 
minimize impacts and interference with existing developments. This 
will require very careful route studies. 

North of Talkeetna, there are some critical factors of terrain and access. 
The feasible routes between Devil Canyon-Watana and the Talkeetna 
area are: 

S-1, generally along the Alask,a: Railroad. 
S-2, which generally follows the Anchorage.,..Fairbanks Highway 
S-3 and S-4, which approach Talkeetna through the Talkeetna River 
Valley. 

S3, the shortest route, ;;tlso involves the most difficult terrain and highest 
elevations. This would be the least advantageous frl!lm the viewpoint 
of building and operating a transmission line. 
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Corridor Analysis - Project Power to Anchorage/Cook Inlet Area 

Susitria Corridors Matanuska Corridors 
Analysis Factor: s - 1 s - 2 s - 3 s - 4 M- 1 M'- 2 

·Length, miles 166 170 159 164 258 385 
Max. elevation, feet 2,100 2' 100 3,800 2_, 200 3,000 4,000 

Ranking 1 1 2 1 3 4 

Environmental Imp acts 
Soils 1 2 1 1 2 2 
Vegetation 2 3 1 3 4 5 
Wildlife 1 2 3 3 4 3 
Existing developments 3 3 2 1 3 3 

VI 
Scenic quality /recreation: 

.a:. Developed areas 3 2 !l- '.3 3 
Remote areas· 3 4 4' 3 

Ranking 1 3. 4 4 

Costs 
Construction 1 1 2 1 3 4 
Operation and maintenance ·1 1 2 1 3 
Ranking 1 1 .2 1 4 

Reliability · 
' Expqsure to hazards ; . 1 1 2 1 2 3 

Ease of repair '1 2 2 2 :3 '3 
Ranking 1 2 3 2 4 4 

Summary Ranking 1 2 3 2 4 4 
· (preferred 

corridor) 



Reconnaissance o(the four Susitna Cor.ridors indicates that vegetation 

and topography would facilitate screening of lines to minimize visual 
impacts, 

S-4 would involve pioneering a new road up the Talkeetna River to the 
Stephan Lake area; similarly, S-3 would involve considerable new road 
construction in the Talkeetna Valley. S-2 would traverse the existing 
Denali State Park~ which would require a new access between Gold 
Creek and the Anchorage-Fairbanks Highway. The aspects of the State 
Park for S-2 and the new corridors required for S-3 and S-4 were major 
factors in the evaluations. · 

There does not appear to be a great deal of difference in terms of impacts 
on soil, vegetation, and wildlife, except that involved in .new access 
road construction. 

Cost aspects are quite similar for S-1, S-2, and S-3; S:-.l'appears most 
desirable from the reliability viewpoint because of proximity to existing 
transportation and lo:-ver elevations. 

. ' 

The preferred corridor is S-1. 

Project Power to Fairbanks-Tanana Valley Area 

Six corridors were considered, and a summary of the analysis is presented 
on Table 6. 

The .Delta Corridor. involves several disadvantages which relate primarily 
, .. to longer distances a~d a considerable distance at fairly high elevations. 
~:. f'he potential advantages ar~ avoiding entirely the Broad Pass-Nenana 
·' 

v .. ~ 

Canyon ar·ea and the potential for extending electric service to the Paxson 
·area and portions of the Upper Tanana Valley. . 

Much of the Delta Route is in areas where lines would be quite visible 
because of limited vegetation and limited opportunity to shield lines 
with topography. 

The Nenana alternatives fall into two general cla(:lses: (1) corridors 
paralleling t;he existing transportation corridor containing the Anchorage
Fairbanks 'Highway artd the Alaska Railroad, and (2) alternatives to 
th~ east of this corridor through the Alaska Range to the Fairbanks area. 

N...:l follows the Alaska Railroad to the Br~ad Pass area and Cantwell, 
proceeds through t;he Ne:n.ana Canyon to Healy, and generally parallels 
the existing GVEA transmission line from Healy to Fairbanks .. 
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Analysis Factor: 

Length, miles 
Max. elevation, feet 

Ranking 

Environmental Impacts 
Soils 
Vegetation 
Wildlife 
Existing developments 
Scenic quality/recreation: 

1.11 o. Developed areas 
Remote areas 

Ranking 

Costs 
Construction 
Operation an~ maintenance 
Ranking 

Reliability 
Exposure to hazards 
Ease of repair 
Ranking 

Summary Ranking 

Corridor Analysis - Project Power to Fairbanks/Tanana Area 

N - 1 

228 
2,400 

1 

1 . 
2 
1 
3 

3 
1 
1 

1 
1 
1 

J 
1 

1 
(preferred 
corridor) 

Nenana 
N - 2 

250 
4,300 

3 

3 
2 
3 
2 

2 
3 
3 

4 
4 
4 

4 
4 
3 

4 

Corridors 
N - 3 

261 
4,000 

3 

2 
3 
2 
2 

2 
2 
3 

2 
2 
2 

3 
2 
2 

2 

N - 4 

223 
4,000 

2 

2 
2 
3 
2 

1 
2 
2 

3 
3 
3 

2. 
3 

.2 

2 

N - 5 

212 
4,300 

3 

3 
1 
3 
1 

1 
3 
1 

5 
5 
5 

4 
4 
3 

3 

Delta Co,rridor 
D 

280 
4,000 

3 

3 
3 
3 
2 

3 
2 
3 

6 
3 
4 

4 
3 
3 

4 



N.;..1 is an obvious first choice from the viewpoint ~£transmission lin~ 
construction and operation because of the proximity to existing transportation 
throughout its lerigth and use of the most favorable pass through the 
Alaska Range. 

Because of proximity to existing transportation, impacts on soil, vegetation, 
and wildlife would likely be less severe than the other alternatives which 
pioneer routes in remote area.S . 

N-1 also has obvious disadvatages in that the area from Broad Pass through 
the Nenana Canyon offers very limited opportunities to shield transmission 
lines from view, and from Cantwell to Healy, the route parallels the 
eastern boundary of Mt. McKinley National Park. Portions of the)ine 
would be visible from the Park Headquarters. The environmental assessment 
includes a number of photos illustrating terrain.and vegetation in .this 
area. 

The other Nenana alternatives provide abasis for explor~ng feasibility 
of avoiding the areas of Broad Pass and the Nenana Canyon. 

N-1, N-2, and N-3 follow the same alignment from Devil Canyon to Cantwell. 
N-2 and N-3 follow east along the Denali Highway, and then head north 
through the Alaska Range about 30 miles east of the Nenana Canyon. 

N-2 crosses two passes and returns to the Nenana River atHealy just 
below the Nenana Canyon.· From Healy to Fairbanks, N-2 -follows the 
existing GVEA line, as does N-,1, 

N-3 continues north through a third pass and approaches Fairbanks 
through the Wood River Drainage. 

N-4 and N-5 avoid both the Broad Pass area and the Nehana Canyon. 
They head north from the vicinity ofWatana Dam to Wells Creek and 
then north to the Fairbanks area using the same route as N-2 and N-3, 
respectively. 

The primary advantages to this group of alternatives are avoiding highly 
scenic areas along the Alaska Railroad and Anchorage-Fairbanks Highway. 
N-2 and N-5 additionally are removed from the Railroad and the Highway 
between the Alaska Range and Fairbanks. 

Other than visual impacts in presently utilized areas I N-2, N:-3, N-4, 
and N-5 seem to offer no significant advantages. Because they involve 
pioneering new routes in; remote areas~' including subs tantia1 requirements 
for new access roads, the four alternatives would have greater irripacts 
on soil and wildlife than would N-1. 
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APA believes it wpuld be fe.asible from the engineerng viewpoint to construct 
and operate transmission lines in .any of these con-idors .. However, 
because ofremoteness, more rugged terrain, and the high elevation 
passes, alternatives N-2, N-3, N-4, and N-5 would involve significan~ly 
higher initial cost as well as operational costs and significantly lower 
reliability than alternative N-1. 

. . . . - . . 

On the grounds of environment, engineering, costs, ,and reliability., 
N-1 is the preferred corridor. 

Project Power to Valdez and Other Points on. the Richardson Highway 

Analysis has not been completed of alternative corridors for de:Uvering 
power to the Glennallen area and other points along. the Richardson l:lighway . 

. The basic alternatives appear to be: 

(1) Construc~ng a line from the Palmer area to Glennallen. 

(2) Constructing a line from the Devil Canyon-Watana area to 
Glennallen. 

(3) Completing a l<>Op from Palmer to Glennallen and then north 
along the Richardson Highway to the Fairbanks area. 

Existing studies by APA and area utilities evaluate possible electric 
service to points along the Richardson High'\Vay from Glennallen to Valdez 
with and without power to electrify the pumping s.tations along the Alyeska 
pipeline. The studies indicate 138 kv system would suffice if pipeline 
pumping loads are not included, and that a 230 kv system would be nee.ded 
with pipeline pumping. Neither of these alternatives would provide 
significant additional capacity to transfe1; power .between the Anchorage 
and Fairbanks areas. 

APA's present thinking is that a 138 kv or 230 kv line to Glennallen, 
either from Palmer or the Devil Canyon-Watana area should be evaluated 
for possible jnclusio:Q Jn ~,a.rly stages of projE;!ct construction. and that 
completing,a loop along.the.RichardsonHighway may be desirable~ 
a later stage of the project. 
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Part V · TRANSMISSION SYSTEM DESIGNS 
AND ESTIMATES 

This part summarizes designs and estimates for transmission systems 
for the four alternative development plans referenced in Table I. 
The transmission studies assume lines located in the preferred 
corridors from the project to the Anchorage and Fairbanks areas. 
Transmission to the Glennallen area is treated as a separate alternative. 

· Electrical· Design 

Transmission Capa£!!y_ . 

Based on firm power capability of the alternative systems, the 
relative size of power markets in the Anchorage-Cook Inlet and 
Fairbanks-Tanana Valley areas, and an assumed margin for flexibility, 
design capacities for the -transmission systems were assumed as follows: 

Project Assumed Transmission Capacity, 11W 
Installed Capacity AnC:h~rage Fairbanks Anchorage+ 

MW Fairbanks 

System #1: 
Devil Canyon+Denali 580 500 250 750 

System #2: 
Devil Cany~n+W.atana 1,070 1,000 300 1,300 

System #3: 
Devil Canyon+ 
Watana+Denali 

System #4: . 
Devil CanyonH:Vatana 

+Vee+ Denali 

System #5: 
Watana+Devil Canyon 

1,370 1,200 300 

1.434 1,200 ' 300 

I, 568 1,200 300 

As discussed subsequently, these design capacities are not necessarily 
ultimate capacitLes of the trans~i15sion systeJI1. For example, with minor 
cost additlons and nominal increases i~ l.o15ses at p~P,k loa.ding, the 
transmis.sion systeri) capacity for the proposed plan' (System #5) c~uld 

1,500 

1,500 

1,500 

be upgrc;J.dedhy- at.least 50% without basi~ change in v~ltage, tower design, 
or conductors. 

Voltage Selection and Line Characteristics 

Based on nominal carrying capa~iti~s, both 230 kv and_ 345 kv 
systems entered .considera~on. Because reliabili.ty has high. priority, 
the systems used multi-circuit configurations, except System #I. , 
Conductor sizes, spacings, stranding, and bundling were assumed 
for each voltage. The following table summarizes these assumptions. 
It also indicates a measure of capability to be subsequently discussed. 
Design studies will determine final parameters, including series compensation. 
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Voltage 
Conductor: 

Type 
Name 
Size 
Stranding 

Number per phase 
Flat Spacing: 

Conductor 
Phase 

Towers: 
Material 
No. per mile 

Right-of-Way Width Y . 
Single. Circuit Capacity 

without Compensation 

230 kv 345 kv 

ACSR ACSR 
Pheasant Rail 
1272 MCM 954 MCM 
54/19 45/7 
Simplex. Duplex 

16 11 

20' 28 1 

Steel or Aluminum· :steel or Aluminum 
6 5 
125 1 140 1 

29 I 300 MW-mi. 82,200 MW,..mi . 

The two voltage options indicate minimum and maximum considerations . 
Alaska1s first 230 kv line is now being constructed in the Anchorage 
area will be operated initially at 138 kv. Based on a conservative or 
11 safe 11 stability criteria of 25° power angle .between high ~oltage 
buses I the 138 kv transmission system is capable of less than 12,000 MW
mi. That is, the power transmitted times miles transmitted must 
be less than 121 000. The minimum acceptable capability north or 
south from the Susitna Project is over 50 1 000 MW-mi. and eventually 
could be as high as 188 •. 000 MW-mi. Clearly I even a compensated 
138 kv system of several lines would be inadequate and uneconomical. 

Under the same stability criteria, a single circuit, uncompensated 
230 kv transmission line has a capability of about 29,300 MW-mi. · 
A 345 kv duplex system carries 82,000 MW-mi. A 500 kv line is capable 
of 186,000 MW-mi. 1 which is too large to apply to the Susitna Project. 
The voltage alternatives therefore are bracketed by the standard 230 
kv and 345 kv systems . 

Conductors chosen for use in this study have not been subjected to detailed 
econotnic evaluation. The 1272 MCM applied to the 230 kv option fs 
often used for that voltage but seldom is itexceeded. The 345 kv 954 MCM 
duplex conductor has beEm used extensively. Thermal constraints necessitate 
larger conductors with larger kv systems. The carrying capacity of 
the 345. kv transmission voltage can be accommodated by a simplex conductor, 
and there are many such in the U. S. However, the conductor size approaches 
an unwieldy diameter. Duplex bundling widely used in 345 kv systems 
reduces the diameter, retains thermal capacity, andincreases stability 
limit; Higher voltages also produce more corona phenomena. This is 

]j Would be 50% greater for two single circuit lines on adjacent 
rights-of-way. 
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relieved somewhat by larger conductors. The 954 MCM duplex conductor 
approximates an average among all these factors for use in fe-asibility 
studies. 

DC options were considered only briefly. Operating characteristics 
made DC systems inappropri!'lte for a first major Railbelt intertie. 
The line lengths between the Project and the Anchorage and Fairbanks 
areas are 136 and 212 miles, respectively. It is generally considered 
that DC economics would not be attractive at these relatively short 
transmission distances. 

Table 7 summarizes a comparison of '230 kv and 345 kv systems for 
the alternative hydro development systems. On the basis of this compari
son, a 230 kv transmission plan was selected for System #1 with two 
circuits to Anchorage and a single circuit to Fairbanks. For Systems #2, 
#3, #4 and #5, two 345 kv circuits would be needed between Devil 
Canyon and Anchorage, and two 230 kv circuits between. Devil Canyon 
and Fairbanks. 

The assumed transmission system layout is indicated on Figure 10. 
The main lines go from the Devil Canyonswitchyard to substations 
at Point MacKenzie and Ester-Gold Hill. Systems #2, #3, and #5 have 
a switchyard at Watana and two 230 kv circuits from Watana to the 
Devil Canyon switchyard. System #4 has a similar switchyard at 
Vee and two 230 kv circuits from Vee to Watana. 

All transmission plans are relatively simple, radial systems that have 
distances, voltages, and loads well within experience of existing systems 
in the South 48. Hand studies were used to. determine required compensation 
and system losses and to check for voltage drop and stability. 

TableS summarizes line characteristics and system losses fa~ the 
transmission systems. The 230 kv line from Devil Canyon to Fai'rbanks 
in System #1 appears to be close to stability limits. All of the double 
circuit lines could provide considerable additional capacity by adding 
series compensation. 

Substations and Switchyards 

The transmission studies included switchyard and substation design,· 
layouts, and cost estimates. Switchyard and substati.on designs assumed 
the nominal 11breaker and one-half" scheme. Each line and transformer 
is protected by one and one-half circuit breakers. This is a compromise 
between the cost of a 11 two-breaker11 plan and the reduction in reliability 
inherent in a 11 one-breaker" scheme. Figure 11 indicates substation 
layouts at the load center and switchyard layouts at powerplants. 
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Comparison of 230 and 345 KV Systems 

Alternative System and 
Installed Capacity· 

Anchorage Line ( 136 mi . ) 
Capability Requirement (MW-mi.) 

# 1 
(580MW) 

70,000 

# 2 
(l070MW) 

140,000 

230 kv Compensated Transmission Line (Pheasant Conductor): 
Compensation (%) 20 40 · 
Maximum Capability (MW-mi.) 36,600 , 48,800 

(per circuit) 
Number of Circuits Required · 2 3 
Power Loss (%) 4.8 6.5 

# 3 
(l370MW) 

164,000 

?O 
58,600 

3 
7.7 

345 kv Duplex Uncompensated Transmission Line (Rail Conductor): 
Maximum Capability (MW~mi.) 82,200 

(per circuit) . 
Number of Circuits Required 1 
Power Loss (%) 2. 9 

Fairbanks Line. ( 198 ·mi. ) 
Capability Requirement (MW-mi.) 50,.000 

82,200 82,200 

2 
2.9 

60,000 

2 
3.5 

2'30 kv Coll'JpEmsated Transmission 
Compensation (%) 

Line )Pheasant Condu'Ctor): 
5 12 ,12 

3~.300 Maximum Capability (MW-mi.) 
(per circuit) 

55,000 33,300 

Number of Circuits Required 
~ Power Loss (%) 

1 
7 

345 · k~ DuplEix Uncompensated Transmis~ion 
·: .. Maximum C:apability (MW-mi.) 82 ,200 

(per circuit) 

Number of Circuits Required 

Power Loss (%) 

1 
2.3 

2 2 
4.6 4 •. 6 .. 

Li:t;1e (Rail Conductor:):. 
82,20Q 82,2QO 

1 

2.7 
1 

2.7 

# 4 
(l434MW) 

164,000 

50 
58,600 

3 
7 .. 7 

82,200 

2 
3.5 

60,000 

12 
.. 33,300 

2 
4.6 

82,20Q 

1 
2.7 

# 5 
(l56S:M:W) 

164,000 

50 
58,600 

3 
7.7 

. 82,200 

2 
3.5 

60,000 

12 
33,300 

2 
4.6 

,82,200 

1 
2.7 
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Transmission Line Characteristics 

Transmission Data For Alternative Systems 
System System System System System 

# 1 # 2 # 3 # 4 # 5 

Devil Canyon to Pt. MacKenzie (136 miles): 

Number of circuits 2 2 2 2 2 
Nominal line loading , MW 500 1,000 1,200 1,200 1,200 Voltage, kv 230 345 345 345 345 Conductor (ACSR) 1,272 954 954 954 954 Losses: 

Peak MW 24 28 40 40 40 Peak % 5 3 3 3 3 ..... 
Energy MWH/yr. !f 19,100 22,700 32,700 32,700 32,700 

o-
U1 

Devil Canyon to Ester-Gold Hill 098 miles): 

Number of circuits 1 2 2 2 2 
Nominal line loading, MW 250 300 300 300 '300 Voltage, kv 230 230 230 230 230 Conductor (ACSR) 1,272 1,272 1,272 1,272 1,272 Losses: 

Peak MW 17 12 12 12 12 Peak % 7 4 4 4 4 
Energy MWH/yr.!l 13,900 10,000 10,000 10 '000 ' 10,000 

!f At 40% Line Loading Factor. 



(continued) 

Transmission Data For Alternative Systems 
System System System System 

#1 #2 ·#3. #4 

Watana to Devil Canyon (30 miles): 

Number of circuits 
Nominal line loading, MW 
Voltage, kv 
Conductor (ACSR) 
Losses: 

Peak MW. 
··;, 

Watana to Vee (40 miles): 

Number of circuits 
Nominal line loading, MW 
Voltage, kv 
Conductor (ACSR) 
Losses: 

Peak MW 

2 2 
470 670 
230 230 

1,272 1,272 

Less than 2% of peak 

Less than 2% of peak 

z 
721 
230 

1,272 

2 
300 
230 

1,272 

System 
# 5 

2 
750 
230 

1.272 



SUBSTATION LAYOUT~ 

I.· WATANA ,,230 KV SWITCHYARD 

DEVICE 

Circuit Breakers 
• Sta. Svc., Reac., Capacitor 

SIZE 

230 KV 
Mach. KV 

No. OF UNITS 
.8 .. · 

5% Of above 

[ 2. FAIRBANKS, 230 KV SUBSTATION 
1: 

8 

Power Transformers 
Circuit Breakers 
Sta. Svc., Reac., Capacitors 

230/138 KV·200MVA·30 
230 KV 
Tertiary KV 

167 

2-30 Units 
6 
5%. of above 



3. DEVIL CANYON SWITCHYAR,D 

DEVICE 

Power Transformers 
Circuit Breakers 
Sta. Svc., Rea c., capacitors 

SIZE 

2-400 MVA Bks. 230/345 KV 
230 KV-345 KV 

. Terttj:lry KV 

No. OF UNITS 

7-10 Units 033.3 MVA ea.) 
6-230 KV I ~345 KV 
5% of above 

4. ANCHORAGE 345 KV SUBSTATION 

-
....__~--<·~~ 

~ 

750 MVA. Bks.-345/230 KV 
345 KV . 
Tertiary KV 

. 1~.10 Units (250 MVA ea) 
6 
5o/o of above 

Note I Single-phase (10) transformers are cOnnected 3 per 30 bank with HZI spcne 
per switchyard or substation. 
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In addition to the breakers, each end of the transmission line has 
transformers, bus work, and, where pertinent, reactors and capacitors. 
Transformers were provided between transmission voltages. 

Power Flow Studies 

As stated previously, hand studies were used to determine transmission 
system design parameters and losses. Several computer runs were 
made at th.e Bonneville Power Administration to check basic system 
performance under load and with assumed outages" The computer 
studies confirm that the system design assumptions are adequate for 
feaSibility study purpose, that is, to provide an adequate basis for 
determining physical and financial feasibility of the system. The 
more detailed studies for actual design would include the full range 
of systems analysis appropriate for a major new power system. 

Reliability 

The prelimir1ary transmission evaluations. assumed multiple circuit 
configur:ation; substations, a1,1.d swUchyards use. the 11 breaker and 
one-half",.scheme;. The various systems assume two circuits on a 
single tower except for. asingle circuit 2 30 kv line to Fairbanks in 
System #1. Tower designs are free-standing, steel with NESG 11 heavy 11 

loading for the low-level portions of. the corridors , and an addi tiona! 
safety factor for rugged terrain and mountain passes. 

There have been no specific studies of system reliability. Based on 
experience elsew}lere, the double circuit lines would have very high 
reliability. They would be vulnerable to outages due either to tower 
failure (landslides, etc.) or to a failure caused by interfe.rence with 
both circuits (such as an aircraft accident). 

The next higher levelofreliability would be to utilize two single-circuit 
lines. If. these were in close proximity to each other, they could utilize 
the same access facilities. Right-of-way and clearing requirements 
would increase. 

Some further reduction in vulnerability to serious outages would be 
obtained by parallel or looped lines in separate rights-of-way. 

During review of the preliminary studies by the Bonneville Power 
Administration and area utilities, strong preference was indicated 
for placing each circuit on a separate set of towers. The reviewers 
felt the added reliability of such a plan would justify the additional 
costs. 
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Right-of-Way 

Estimated width at1d area of rights-of-way are as follows: 

Line 

230 kv, single or double circuit 
2-230 kv·, adjacent ROW 
345 kv, single or double circuit 
2-345 kv, adjacent ROW 

ROW Width 

125 
190 
140 
210 

Acres Per Mile 

15.2 
. 22.8 

17.0 
25 .. 5 

Over most of the route, the normal ROW width would be adequate· for both 
the ·lines and the. access facilities. 

Detailed analysis of land ownership would be needed as a part 
of final route selection. It is anticipated that some private lands will 
be crossed and that easements would be obtained (rather than purchased 
in f~e). Where the lines are o'n public land, 'itis assumed that ROW 
can be obtained Without· cost to the project.· The estimates in.dude 
an allow·ance of $700 per· acre for easementS 'On portions of the lines 
which are assumed to involve private lands. On the basis· of judgment· 
evaluation of broad land ownership patterns' for each corridor segment, 
approximately 75 nules along the Devil·Canyon ·to Fairbanks and 89 miles 
along the Devil Canyon to Point MacKenzie route may require easements. 

Clearing 

HeaVily forested area5 in the Su.sitna and Tanana Valleys would require 
essentially continuous clearing. However, tree size varies from small 
to medium and clearing operations are not particularly difficult. 

Based on USGS maps with vegetation overprint and Forest SerVice 
maps.showing·timber types, approximately 231 miles of line under· 
System #l·and 261 'miles for System #2, #3, #4, and #5 would reql.lire 
essentially Continuous clearing. A unit cost of $500 per acre for clearing 
was assumed, based on recent highway construction bids. Acreage 
for dearing were premised on 4. 6 acres per mile for the 230 kv lines 
and 5.1 for the 345 kv lines. 

The remaining portions of the lines would involve only nominal clearing 
of occasional small trees and so~e brush removal. 

· Access Roads 

Since the preferred corridor is in close proximity to existing surface 
transportation, requirements for new access roads are minimal. Where 
soils and topography are favorable, a primitive access road suitable 
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for four-wheel drive vehicles is assumed. Such access roads would 
~'l consist of little more than a trail along the right-of-way with occasional 
. cross drainage structures and small amounts of gravelAilL Access 

to existing roads would be provided periodically. No major stream 
crossings would be involved. These rudimentary roads would be 
used in both the construction and operation and maintenance phases. 

Between Gold Creek and the project powerplants, it is assumed that 
the.access road,s built for dam construction would be adequate for. 
transmission access. 

For the remainder of the line, an estimated 219 miles is suitable for 
four-wheel drive access roads. The estimates include $50,000 per 
mile for roads . 

From Gold Creek to Cantwell and Healy, terrrun, vegetation, and soils 
do not .favor use of .the prhnitive access :r:oads. It is ~sumed that. . . 
no new roads would he provided for. this iin.e segment. For fu,is portion 
of the line, ~ccess would be limited to helicopter and winter over-snow 
vehicles f~r construction and operation and maintenance. Significant 
portio!is of the existing GVEA and .~EA transmission systems ,have 
b,een bu1ltand operated i~ this m~~ner. . . · 

Sti-uctural Design 

Wind and Ice Loading 

There is not a great deal of hard data ,on wind and f~ing extreme's 
for the selectedco~ridors: However, there is a s,uffi~~emt e?CPerience 
base to establish that \Vind'and ice conditi~ns should not~e unusuiJ.lly 
severe. 

Existing transmission lines in the Matanuska-Susitna Valley~ and from. 
Healy to Fairbanks have not experienced any unusual icing problems. 
Hoarfrost is a fairly common experience in winter, but not a problem 
forHV lines. Climate and topography generally do not favo:i- formation 
ofh~avy glaze or rime ice--during most of the year it is eithe:i- too .. 
hot. too cold or too dry for heavy icing to occur. ' ,. 

This is markedly different from conditions in some mountainous areas 
along the Gulf of Alaska where temperature and moisture conditions 
favorable to heavy icing are quite common. 
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Key .stations for wind data are at .J\..nchora:ge, Talkeetna; Summit, Nenana, 
and Fairbanks. All of these stations have fairly ·lengthy records of wind 
observations: .:none have recorded unusually severe winds> The available 
recorded data is on the basis of fastest mile, so actual peak gusts would be 
higher. 

Station 

Anchorage 
Talkeetna 
Summit 
Nenana 
Fairbanks 

Period 
of 

Record 

1914-1974 
1940-1974 
1941-1974 
1949-1967 
1929-1974 

Maximum· 
Wind Recorded 

l\.1PH 

61 
38 
48 

less than 40 
40 

Source. 
(all from National 
Weather Service) 

-1974 Annual Station Summary 
1974 Annual Station Summary 
1974 H H H 

NWS Uniform Summary, Part 
1974 Annual S4ltion Summary 

It is knowri ·that more severe winds occur throu:gh the Nenana Canyon. 
During in:lti.al operations of the Healy-Fairbanks 138 kv line, 3 towers 
in th.e immediate vicinity of Healy were lost due to high winds. The 
problem area is right at the mouth of Nenana Canyon. The Alaska State 
Highway Department operated an anemometer at the Moody Bridge site in 
Nenana Canyon for a short period during construction of the Anchorage
Fairbanks Highway. Maximum recorded wind was 62 MPH, and. a more 
severe wind storm was observed during a period when the recorder 
was not operating. Y 

The basic tran~mission cost data for this study are premised on the 
Bonneville.PowerAdmiiristration designs for National ElectricSafety Code 
Heaving Lo-ading assumptions--4 pound wind cC?nC:urrentwith-* 11 radial 
ice or an alternative 8 poundwindloading. TheNESC loading assumption 
is consistent with normal utility practice for this area and is considered 
adequate for the portions of the line from Talkeetna to Anchorage and 
from Healy to Fairbanks. . · 

. . 
It is expected that tnore severe wind load. criteria would be appropriate 
for portions of the line through the Broad Pass area and the Nenana 
Canyon. A more detailed study of climate conditions for these· 
corridor segments, including collecting additional wind data, would 
be needed along with the detailed design studie~. This study makes 
allowance for more severe wind conditions in these areas. by increasing 
tower steel 10 percent. 

.1/ Communication from Alaska Department of Highways, June 1975. 
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Very severe icing is. not considered likely based on the topography 
and climate data, comparatively low elevations through the Alaska 
Range, and absence ,of reports of severe icing .. The available data 
also indicates possibilities are remote for simultaneous occurrence 
of maximum wind and maximum icing. A summary of data for the 
station at Summit follows. Heaviest winds occur from November 
to March when air temperatures are well below freezing. 

Snow 

Available snow depth data from Soil Conservation Service Snow Survey 
publications were reviewed primarily to determine if there were any 
areas along the corridor where snow depths are large enough to affect 
tower designs. 

Standard tower designs assumed for this study are generally adequate 
to handle snow depths up to 10 feet. For areas of larger snow accumulation, 
added tower height would be needed to obtain nec~ssary clearance. 
This is often handled by adding "snow legs" to standard tower designs. 

Based on the snow data, maximum snow accumulation well under 10 
feet is expected over the entire t:oute, except for occasional areas 
subject to drifting. The snow depthwill not likely affect transmission 
designs and costs significantly. 

Tower Design 

The cost estimates are premised on free-standing, steel-lattice towers. 
This assumption reflects fully-proven technology for which there is a 
good experience base in costing and construction methods. 

The final designs would consider several alternative designs and may 
result in selecting guyed towers for portions of the line and use of 
special tower designs in areas where the lines are most visible. 
Figure 12 indicates representative sizes and shapes for several 230 kv 
towers; 345 kv towers are somewhat larger because phase to phase and 
phase to ground clearances must be 8 to 10 feet greater than for 
230 kv. 

Foundations 

Available soils and foundation data include: detailed soil surveys from 
the Soil Conservation Service for part of the lower Susitna Valley and 
the i~ediate Fairbanks area; general geologic and permafrost maps from 
the USGS; 1:250,000 scale reconnaissance level interpretation of soil 
types prepared by the Resources Planning Team of the Land Use Planning 
Commission; and data from route studies for existing transmission lines 
and highways. The environmental assessment includes a regional perma

frost map and strip maps showing general soil types for the corridors. 
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Temperature 1 PreciEitation ,· · arid Wind . for Summit 
., 

Average Tem:eerature, OF Mean Wind S:eeed, MPH 
Mean Maximum Minimum Prec~p. 

Month Month Month Inches Mean Fastest Mile 

Jari. 0.8 7.3 - 5.7 0.9 15.1 44 

Feb. 6.3 13.0 - 0.5 1.17 11.9 46 

Mar. 10.4 18.7 2.0 1.01 11.0 48 

Ap'r. 23.4 32.7 14.0 .. ; 0.64 . 7.6 33 

May 37.4 45.6 29.1 0. 72 7.7 28 

June 48.8 57.9 39.7 2.18 8.3 29 

July. 52.1 60.3 43.9 2.98 7.8 30 -.y 

Aug. 48.7 56.1 41.2 3.25 7.4 26 
.!"' 

Sept. 39.8 47.1 32:.5 2.75· 7.5 37 

.OCt. 23.7 30.1 17.2 1.62 8.0 35 

Nov. 9.5 15.5 3.5 1.23 11.3 39 

Dec. 3.0. 9.3 - 3.3 1.17 12.7 44 
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Areas of muskeg, frost susceptible soils, and permafrost wili require 
careful foundation design. It is estimated that up to about 30 percent 
of the line would require foundations designed specifically to accommodate 
these conditions. Experience suggests that such special ·designs would 
not involve major increased costs for the line. 

A number of different qesign approaches have been used: Portions· 
of existing CVEA lines through muskeg areas that have conside~able 
frost action have used· guyed towers set on steel pile foundations. 
The GVEA Healy-Fairbanks line croSses some very sensitive permafrost 
areas. It also uses guyed towers, but the foundation is a single ·pedestal. 
A further option would be use of thermal pilings to keep fo1;1ndatibns · 
in a frozen state.· 

Transmission lines for Canada's Nelson River·Project use free standing 
towers with footings set on a grillage foundation to cross permafrost 
and muskeg. This technique involves setting a grillage of steel or 
timber below the active frost zone for the foundation. The estimates 
for this report are premised' on use of the. grillage foundations. 

This is a conservative assumption since much of the route~ill undoubtably 
be suitable for normal tower foundations -:- concrete ;footings under 
each tower leg. Foundation consideraj::ions will of course be amajor 
consideration in the detailed route and design studies, followl.n~ author
ization. 

Transmission Cost Estimates 

This section summarizes the transmission'system co$t·estimates. 
The basic estimates are premised on cost experiences,of the Bonneville 
Power Administration with adjustments to reflect Alaska construction 
costs and January 1975 pric~ leyels. As noted previously, costs for 
rights-of-way, clearing, and access were estimated separately. 

The first set of estimates were prepared to allow comparison of the 
several alternative hydro, development plans and were used in the 
Corps of Engineers s coping analysis .. , 

' ' 
. •' . . . ' .·~· .: . .. . ' ·,: 

Further studies were made on alt~rnati.ve transmission plans. for the· 
proposed initi!'lldeveloprn..~nt plan (Watana .and Devil Canyon) reshltlng 
in the transmission plan and estimati:dpcluded in the project proposal, 
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Alaska Cost Factors 

The basic cost data from BPA reflects Pacific Northwest conditions. 
Alaska construction would involve substantially higher labor costs 
and additional transportation costs to deliver materials fabricated 
in the South 11 48 11 to Alaskan construction sites. 

APA derives ''Alaska factors 11 of 1.9 for labor and L 1 for added transport
ation. Th~ BPA data were separated into components oflabor and materials 
and the appropriate factors. were applied to estimate. Alaska costs. 

The 1.9 labor cost factor is premised on a comparison of wage arid 
fringe benefits data under recent IBEW contracts for the Anchorage 
and Portland areas with appropriate allowances for overtime and subsistance 
pay. for remote work in Alaska. 

The 1.1 transportation cost factor is premised on current barge ·and 
rail tariffs petween Seattle and various points along the Alaska Railroad, 
with an allowance for loading and unloading. 

Transmission Line Costs. 

Typical mile costs for constructing transmission lines were furnished 
by the Bonneville Power Administration. These costs were itemized 
by major components and portions of costs for labor and materiaL 
AP A adjusted these costs· with the Alaska factors for labor and transport
ation derived above. The estimates are summarized on Table 10. 

The BPA typical mile costs were. premised on January· 1974 price · 
levels and APA made adjustments to January .1975 prices. Based 
on advice from BPA personnel, tower steel costs were increased 
from $450 to $800 per ton. Other basic cost items were updated 
using USB R indexes. 

The estimates include· allowances for: handling aridstorage of materials; 
contingencies and unlisted items; and overhead items; The allowance for 
handling and storage is 15% of tower steel costs plus 10% ()£other material 
costS. Thereis a 25% allowance for contingencies and unlisted items such as 
communications equipment and series compensation. The ZO% overhead 
item includes surveys, designs, inspection, and contraCt administration. 
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Typical Mile Trans.mission Line Costs 

230 kv 
Single 
Circuit 

Labor Materials 

230 kv 
Double 
Circuit 

Labor Materials 

January 1974 Costs, $1,000 

Tower Steel 
Conductors 
Hardware & 

Accessories 
Insul~tors 

Miscellaneous 
Subtotal 
(Pacific NW) 

13.18 
. 10.49 

4.41 

28.08 

13.95 
13.73 

.82 
1.14 
3.58 

33.22 

22.95 
16.26 

4.41 

43.62 

24.30 
27.47 

1.64 
2.28 
5.05 

60.74 

January 1975 Costs, $1,000 
Tower Steel 
Conductors 
Hardware & 

16.74 
13.32 

24.83 29;15 43.25 
17.44 20~65 34.89 

Accessories 
Insulators 
Miscellaneous 

Subtotal 
(Pacific NW) 

Alaska Factor 
Alaska Cost 
Subtotal 

Handling ~/ 
Storage -
Subtotal 

Contingencies & 

5.60 

35.66 
1.9 

67.75 

1.04 
1.45 
4.55 

49.31 
l.l 

54.24 
121.99 

9.52 
131.51 

Unlisted Items (25%) 32,88 
Subtotal 164. 39 

Admin, overhead, 
survey, design 
& inspection (20%) 32. 88 

Total Alaska Con-
struction Cost 19 7. 27 

Rounded 200 

5.60 

2.08 
2.90 
6.41 

55.40 
1.9 

105.26 

89.53 
1.1 

98.48 
203.74 

16.99 
220.73 

55.18 
275.91 

55.18 

331.09 
330 

Y Cost increase reflect following assumption: 
Tower Steel: Jan 1975 $800/ton = l. 78 

Jan 1974 $450/ton 
Other items based on USBR transmission cost index: 

Jan 1975 1.87 = 
1 27 

Jan 1974 1.47 ' 

345 kv 
Double 
Circuit 

Labor Materials 

42 ,,71 45 .. 23 
18.31 37.48 

4,00 
4.21 

4.41 9.24 

65.43 100.16 

1/ 

54,24 
23,25 

5.60 

83.09 
1.9 

157.87 

80.51 
47.60 

5.08 
5.35 

11.73 

150.27 
l.l 

165.30 
323.17 

29.81 
352.98 

88.25. 
441.23 

88.25 

529.48 
530 

?:../ 15% of tower steel cost plus 10% of other materials costs. 
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Tower Steel 
Conductors 
Hardware,& 

Accessories 
Insulators 
Miscellaneous 

Subtotal 
(Pacific NW) 

Tower Steel 
Conductors 
Hardware & 

Accessories 
Insulators 
Miscellaneous 

Subtotal 
(Pacific NW) 
Alaska Factor 
Alaska Cost 
Subtotal 

Handling & 
Storage ?./ 
Subtotal 

Contingencies & 
Unlisted Items(25%) 
Subtotal 

Admin. overhead, 
survey, design 
& inspection(20%) 

Total Alaska Con
struction Cost 

·Rounded 

Typic:;:al Mile Transmission Line Costs - cont. 

Labor 

345 kv 
Single 
Circuit 

Materials 

January .1974 Costs, $1,000 

26.35 
11 .. 81 

4.41 

42.57 

January 

33.46 
15.00 

5.60 

s4.<i6 
1.9 

102.71 

1975 Costs, 

197.57 

17.67 
215.24 

53.81 
269.05 

53;81 

322.86 
320.00 

27.90 
18.74 

2.00 
2.10 
5.95 

·s6 .69 

$1,000.!1 

49.60 
23.80 

'2. 54 
2.70 
7.60 . 

86.24 
1.1 

94.86 

!I Cost increase reflect follqwing assumption: 
Tower Steel: Jan 1975 $800/ton . . 

Jan 1974 $450/ton = 1. 78 

based on· USBR transmission Other items 
Jan 1975 1. 87 = 

1 27 Jan 1974 1.47 · 

cost index: 

?:./ 15% of tower steel cost plus 10% of other materials costs. 
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As noted previously, tower sre.el was increased 10% above that for 
the typical mile costs for portions of the line in higher elevations through 
the Alaska Range. 

Switchyard and Substation Costs 

--·:;y~ble 11 shows sample ~omputati.ons of switchyard and substation costs. 
. . . . ~ . . 

j~:~: ~Th~se were estimated using basic cost data for major equipment items 
fro~ Bonneville Power Administration's "Substation Design Estimati'ng 

('Catalog" with price levels. of January 1975. The major cost items ar~ · 
·:.'.the transformers and circuit breakers. As in the transmission estimates, 

--Tto~ts for the major equipment items were adjusted for Alaska labor 
___ L?:J?:d transportation costs. Additionalallowances were made for: handling 

.'.arid storage (15% ofmaterial cost); contingencies and unlisted items 
·-· (25%); and overhead (20%). . ·. 

Costs for individual switchyards and substations were determined 
by increasing the major equipment item as derived above by an additional 
10% allowance for station. service items. . ' - . 

Transmission Maintenance Facilities 

The estimates include provision for transmission maintenanc:e headquarters 
at roughly the mid-points of the Devil Canyon-Fairbanks and De~l ·· 
Canyon-Anchorage lines. Each headquarters would consist pf a lineman's 
residence' vehicle st.orage building' warehouse, and fenced storage 
yard. 

Estimates for Alternative Hydro Development Plans 

Table 12 summarizes cost estimates for transmission systems assumed 
for the Corps of Engineers scoping analysis of alternative hydro d,evelop
ment plans. Tll.e plan~ incluc:Ie substations at Fairbanks and Point 
MacKenzie with switchyards at each powerplant. Transmission liries 
assumed for the scoping analysis are as follows: 

System #1 assumes a single circuit 230 kv line from DeVil Canyon to 
Fairbanks and a double circuit 230 kv line from Devil Canyon to Point 
MacKenzie. 

The transmission plans in the scoping analysis for systems #2, #3,, 
and #5 assume a double circuit line from Devil Canyon to Fairbanks, 
a 345 kv double circuit line from DeVil Canyon to. Fairbanks, and a 
230 kv double circuit line from Watana to DevH Canyon. System #4 
adds a 230 kv double CircUit line from Vee to Watana. · · · 
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Switchyard and Substation Costs 

Part I - Sample Calculation, Derivation of Circuit Breaker and Transformer Costs 

Equipment Cos,t ($1,000 - January 1975 Costs) 

Equipment Cost 
Structures & Accessories 

Subtotal 
Alaska Factor 
Alaska Cost 

Subtotal 
HandJing & Storage 

(15% of material) 
Contingencies and 

unlisted i terns ( 2 5%) 
Administrative overhead 

and design (20%) 
Total, Alaska Construction 

Cost 
Rounded 

Power Transfo.rmer 
345/230 kv 

Labor 

11 
+ 5 

16 
x1.9 

30 
534 

76 

+ 134 

+ 107 

. 851 
850 

Material 

320 
+ 138 

458 
X .1.1 

504 

Circuit B reak'er 
345 kv 

Labor Material 

15 265 
+ . 8 + 138 ., 

23 403 
x1 .. 9 X 1.1 --· 

44 443 
487 

66 

+ .. 122 

+ 97 

772 
770 

Part II - Sample Calculation, Devil Canyon Switchyard 

Six - 230 kv Circuit breakers 6 x $565,000 = 
Six - 345 kv Circuit breakers 6 x $'770 ,000 = 
Seven - 345/230 kv Single phase 

transformers 7 x $850,000 = 
Subtotal 

10% station service, capa!=itors, reactors 
Total Cons~uction Cost 
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Construction Cost· 
January 1975 Costs 

$ 3,390,000 
4,620,000 

5',950,000 
·. 13,960,000 

1,400,000 
$15',360,000 



Circuit Breakers 

Q). 

Watana 
Switch yard 

8@230 kv 

¥~. Transformers 

Construction Cost 
( $1, 000-J anuary 

1975) 4,970 

1/ Single-phase transformers 
2/ Three-phase transformers 

Switchyard and Substation Costs (cont.) 

Part III - Summary, System 5 Switchyard and Substation Costs 

Devil Ester- Point Intermediate Switching 
Canyon Gold Hill. MacKenzie Del. Point Station 

Switchyard Substation Substation Substation (Compensation) 

6@230 kv 6@230 kv 6@230 kv 5-345 kv 6-230 kv 
6@345 kv 2@138 kv 2@138 kv 1-138 kv 

7@ 
1/ 

2@ 
2/ 

7@ 
1/ 

4@ 
1/ 345/230 kv 230/138 kv 345/138 kv 345/138 kv 

15,360. 9,150 12,420 7,890 3, 720 



i I 
1,, 

·lj' ,, 

Summa!! of Transmission S;yste~ :Co~t ~timates 

.. Length pf line., miles 
Portion r~.qu~ring ;eas~ments~ 
m~~es. 

Portion requiring clearing , 
miles: 

. Medium-Heavy, 
None 

Access roads, miles: 
4-:-Wheel Drive , 

.. : NoJ;le 
Tower Construction, miles: 

NESC Heavy 
:· Added Steel.· (Mountains) 

Estimates fol' Scoping Analyses 

Clearing 
Easements 
Access Roads 
Transmission Lines 
Substations • Switchyards 

TOTAL 

System Systet;n · 
# 1 . #2.,.,-~~s 

334 364· 

~64 'l64 

23l 261 
103 103 

219 219 
.,.; 

115. ,145 

195 195 
139 169; 

Construction Costs 
System System_ 
. # 1. #2 • 3' . 

1,010 1,210 
2,240 2,410 

14t240 14,240 
87,190 151,960 
19,320 41,900 

. Systet;n 
#4.· 

404 

~64 

3Q1 
103 

219 
.185 

195 
209 

($1,000) 
. System· . 
. #·.4. 

1,210 
2,410 

14,240 
165,700 
46 .. 870 

124,000 211,720 230,430 

Estimate .fo:r Proposed Plan (System #5) 

Clearing 
EasemeJJ.ts 
Access ·Roads 
Transmission Lines 

' . 

Substations & Switchyards 

TOTAL 

Rounded 

Construction Costs ($1,000) 

184 

2,430 
3,620 . 

.. l4 ,370 
182.,100 

53;520 .. 

. 256 ,:04Q· 

256,000· 



On the basis of reviews of tlie preliminary designs by area utilities, the 
Bonneville Po~,et Adtnini?t:ration, and others, further consideration was 
given to alternative circuit configuration, alternative service plans for 
the Anchorage-Cookinfet area, and sectionalizirig the D~vil Cahyon 
to Fairbanks line. This resultedin th.e folloWing changes hi the .. 
transmission plan adopted for;the proposed project:. (see Figure 13) 

1 .. Addition of a switching station at the approximate ml.a-point 
of the Devil Canyon-Fairbanks line (this is assumed at Healy and estimated 
added costs are $3.7 million). 

. 2. An 'additional substation in the vicinity of Talke,etna which appears 
warranted by the pattein of load development in the MEA system (estimated 
added costs of $7.9 million) . · . 

3. Inciuding costs for parallel single circuit lines on ~djacent 
rights-of-way in lieu of the double circuit lines in the preliminary 
estimates (added costs of $32.7 million). ·. . 

With these changes, total construction costs of $256 million are included 
in the proposed initialdevelopment plan: 

Item 

Transmission Lines: 
Clearing 
Rights-of-Way 
Access Roads 
Lin~s 

Subtotal, Transmission Line 

Switchyard and Substations:_ 
Fairbanks Substation 

. Talkeetna Substation 
Point MacKenzie 
Healy Switchyard 
Watana Switchyard 
Devil Canyon Switchyard 

Subtotal, Switchyards and Substations 

Total Transmission Costs 

Rounded 
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Construction Cost 
$1,000 

2,430 
3,620 

14,370 
J82,100 

$ 202,520 

9,150 
7,890 

12',420 
3;73{) 
4,970 

15,360 
$ 53,520 

$ 256,040 

$ 256,000 
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Cpn$truction .Schedule 

It is estimated that actual construction of the backbone transmission system 
;:;::>··could be accomplished readily over a three-year period. It is assumed that 

construction would be keyed to completing the system at the same time 
that first generating units come on line. 

Other Transmission Alternatives 

Service Plans for Anchorage-Cook Inlet Area 

lt must be anticipated that there will be continuing problems and controversy 
as to bulk transmission facilities in the approaches to Anchorage. Knik . 
and Turnagain Arms are formidable barriers; the Chugach Range and 
existing lar,td use designation and ownership patterns combine to restrict 
alternatives for locating lines. Existing underwater cables across Knik 
Arm have had serious problems; overhead lines will continue to draw 
opposition; environmental groups would-like to see-aU new)ines underwater 
or underground; this technology has some severe .. problems in r:eliability 
and costs and is particularly vulnerable to extended outage. 

The transrroission alternatives for this area in¢lude the following: 

Additional underwater cables and locating cables at different 
(crossing points to reduce hazards of failure .. 

Cables constructed on a Knik or Turnagain causeway. This would 
eliminate much of the hazard to extended outages since cables .. would be· 
easily accessible. for repairs. 

Overhead lines around. th.e two arms . One op_tion is rebuilding 
along the Eklutna transmissio!_l right-of-way to provide addi tiona!. 
capacity. 

Overhead lines across shallower portions of Knik and Turnagain 
Arms (place tower structures on piers). 

Detailed cost estimates for these alternatives were not developed for this 
study .. The same problems will exist with or without the Susitna Project 
since the available power supply alternatives also require lines crossing 
or routed around Knik Arm. 
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The basic cost estimates for the proposed plan assume two single circuit 
lines terminating at Point MacKenzie. An alternative estimate was 
prepared ass\ltning one line terminating' at Point MacKenzie and a second 
at the existing APA substation at Palmer. Total costs for the two alternatives 
were similar. 

Itis recognized that the detailed studies following project authorization 
will need to include careful study in cooperation with the area utilities 
to determine appropriate facilities in a final plan and that such studies 
may demonstrate need to include additional capacity to peliver project 
power to Anchorage. While the plan advanced in this report is not 
intended as a fixed plan, it is considered an adequate basis for determining 
merits of the proposed project. 

The total Railbelt power system will include bulk transmission facilities 
:;uch as those presented in this report and extensive transmission 
and distribution systems at lower voltage. The bulkpower,facilities 
do not replace the need for the distribution systems . 

For example, the concept of electrifying the Alaska Railroad has been , 
advanced from time to time. ,' This would require power at distribution 
voltage along the railroad right-of-way. The high voltage lines for 
the Susitna Project may encourage consideration of Railroad electrification, 
but a separate line at lower voltage would be needed to serve the railroad. 

Similarly,, the proposal of GVEA to extend its 25 kv distribution line 
to Mount McKinley Park Headquarters artd Cantwell is compatible with 
the Susitna plan. Again, the high voltage line does not replace the 
need for· the distribu,tion facilities,.--Susitna power would reach Cantwell 
through the GVEA distributionsystem. 

As a part of the Susitna studies, very rough costs estimates were 
prepared for transmission lines to deliver Susitna power to Glennallen 
and other points along the Richardson Highway. These alternatives 
are discussed in the Power Market Report. 
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SECTION I 

ENVIRONMENTAL ASSESSMENT 

FOR 

TRANSMISSION SYSTEMS 

UNITED STATES DEPARTlvtENT OF THE INTERIOR 
Alaska Power Administration 
Environmental Assessment for 
Transmission Systems for 
Devil Canyon and other 
Potential Units of · 
The Upper Susitna 
River Project 

December 1975 
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INTRC>DUCTION 

The Transmission System Environmental Assessment for the Upper Susitna 
Projectis one of three reports produced by the Alaska Power Administration 
as supporting studies for investigations by the U. S. Army Corps of 

. ,J:i:ngineers of hydroelectric development in the Upper Susitna River Basin. 
The other two· APA reports tha.Lcomplement this Assessment are the 
Transmission System Report and the Power Markets Report. Although 
there is considerable overlap in these three.documents, each of the three 
discusses basically different facets in the transmission systems . 

. The Corps studies considered several alternative hydro development 
.. plans involVing fm.1r main damsites on the Upper Susitna River above 

Gold Creek. Four of these sites were identified in previous Bureau of 
Reclamation investigations (Devil Canyon, Watana, Vee and Denali, 
as indicated in Figure 1.) The fifth site (High Devil Canyon) is located 
between Devil Canyon and Watana and is an alternative for developing 
the head in that reach of the river. Based on engineering, cost, and 
environmental factors, the Corps proposes an initial development plan 
including the Watima and Devil Canyon dam and power plants at ~ach 
site. 

The transmission system studies for the Upper Susitna River Project are 
of preauthorization or feasibility grade. They consist of evaluation of 
alternative corridor locations from the viewpoints of engineering, costs' 
and environment; reconnaissance studies of transmission systems needed 
for alternative project development plans for use in overall project . 
formulation studies; con~ideration of alternative transmission. technologies; 
and feasibility grade designs and cost estimates for the preferred transmission 

·· .plan. These studies deal with general corridor location; the mor'e detailed 
·studies following project authorization .would include final, on-the-grbund 
route location. 

The purpose of a preliminary transm;sston corridor survey is to eliminate 
those which do not appear to be feasible, whether for technical, economic, 
or environmental reasons. Th~ preliminary survey then analyzes those 
remaining corridors and presents the data on the various alternative 
corridors in such a way so that comparisons can be made. At this point, 
it is not within the scope of the preliminary. survey to show preference 
for some corridors over others, only to rejec;:t obviously unfeasible ones 
and to analyze the feasible ones. Further analysis then 'provides the 
basis for the selection of the preferred system ·plan. 

The width of the corridors is variable. In .stretches •confined by mountain
ous terrain, thecorrldor may be almost ~~narrow as the final route; in flat 
country, the corridor can be several miles wide. Within a given corridor 
there can be several feasible routes to be selected from in the final route survey. 
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Basically, the s.election of corridors devolves on theneed to transmit 
power from a generation site -- the Devil Canyon-Watana damsites -
to two load centers, Anchorage and Fairbanks (See Figure 1). The 

.. load centers/jire i.ilmost equally to the no1·th~a.J:1d south of the Upper S\isitna 
cop1plex, anc;la:re copnected to each· other by two basic corridors --
the Anchorage-:::Fairbanks Highway/ Alaska RailJ"oad and the Glenn/R~chardson 
High:way. ·The alternatives are all variation? upon these two basic corridors, 
which a.re dictated by the topography and climate of the Railbelt, area.· 

Although the most economical transmission corriqqr i$ theoretically a 
straight line joining generation site and load center, physical and social 
factors force deviations from thi.s shortest,., distance ideal. Thus, it 
can often happen that physical and social factors are in opposition to 
economic factors, "and a balance has to be f9upd. This striving for a 
balance resuHs in alternatives, from which.1 eventually a most desirable 
corddor has to be FJ:wsen. 

. . 
The method of analysis for the alternatives uses the shortest segments 

\·· between intersections of alternati:ve;: .. corriqors as the .units qJ evaluations; 
.. c .. these may vary in length frot:n 15 to OVfi!r 100 milfi!S. The9e segtn~nts 

were evaluatedon a set of physical and social criteria, l::IUtare.:nott.q 
be compared to each;()ther. These evaluations are shown in the matrixes 
on. pages'.·l9-22 and pages 34-37. 

Using these segments as basic units in combination, severatalternative 
. col·ridors can be devised and can.then be compared. To save repetition, 
segments common to alternative corridors being compared can be omitted 
fro1J].thecomparison. The.corridor presentec;:l in the Description of 
the Proposed Action is that route which produces the.minim.um adverse 
impacts consistent with economic feasibility. 
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DESCRIPTION OF THE PROPOSED ACTION 

Th~ proposed action includes the construction and operation of a transmission 
system to deliver power generated by dams and powerplants on the. Upper 
Susitna to the two primary load centers of Anchorage and Fairbaiiks,' and 
p~rhaps other load centers that may .prove feasible. · .. The design and 
location of this line "~Arill provipe for the. most ecoljomical construction 
and reliable operation consistent with minimal damage to the environment. 
If approved; construction would begin by about 1980. 

Besides delivery 6f power from the ·Upper Susitna Project, another quite 
important function of the .transmission line is the interconnection: of the 
systems presently serving the Anchorage and Fairbanks areas. · Inter
connection will have several results. It will proVide increased reliability 
for the entire system in that severe shortage or outages in one ·utility· can 
then be alleviated by a transfer of power from other utilities. Each utility 
will need less reserve capacity· and surplus from one part of the system can 
offset deficits in another. . Communities presently riot served by the larger 
util~ties. ·-or near the fringes of service may benefit frOm interconnedion by 
tying into the system, thus allowing them to avoid local generation, which 
js usually a more expensive alternative. Interconnection of the Anchorage 
and Fairbanks utilities would be a step toward an intertie with· Canada and 
the Low-=::l" 48, with benefits on a larger scale than local interconnection. 
This woUld. lead to the most efficient· generation and ·distribution of energy, 

. re?.ulting in great savings of fossil fuels. 

The proposed corridor runs from the Devil Canyon powerhouse west 
to.Gold Cre~k, then southwest along the Susitna River and the Alaska' 
Railroad to. Talkeetna. From Talkeetna the corridor follows the east 
bank of the Susitna River to the Nancy Lake area and then due south to 
Point MacKenzie. The second half of the corridor runs from Gold Creek 
north to Chulitna and then parallels the Anchorage-Fairbanks Highway and 
the Alaska Railroad through Broad Pass, the Nenana Canyon, and to Healy. 
From Healy the corridor will follow the existing GVEA 138 kv· transmission 
line to the existing substation at Gold Hill to Ester, although the existing 
right-of-way may not necessarily be used. The section of corridor from 
Devil Canyon to Point MacKenzie is about 140 miles; from Devil Canyon 
to Ester is about 200 miles. 

The proposed facilities are a double circuit 345 kv transmission line to 
Anchorage, a double circuit 230 kv transmission line to Fairbanks, a switch
yard at each powersite, and the necessary substations to deliver power to 
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···the utility systems. Access road suitable for four-wheel drive vehicles 
will follow the right-of-way where feasible. In areas of highly erod<lble 

· soils~ ·scenic seri:sitivity, or vulnerability to impacts stemming from ~mproved 
access, these access roads will be omitted. This assessment was premised 
upon· stacked double c~rcuits, both circuits using the same set of trans
mJssion structures . However, reviews by· Bonneville Power Administration 
and other agencies voic.ed concern for the reliability of.this sy~tem, and an 
alternative arrangement of circuits studied . . - ' ' -

In this arrangement, two single circuit syst~ms ;piuallel each other, not 
. J;J.ecessarily along the .same right-of-way. This parallel single circuit system 
will reduce the probability of a total break in 'transmissions, hilt will cost 
somewhat more and require more right-of-way and clearing than the stacked 
double circuit system. The. right-of-way for double and single circuits of - ~ 

similar voltage is identical; in the case of 345 kv it is 140 feet, for 230 kv it 
is 125 feet. A parallel single circuit could. require up to twice the right
of:-way area and clearing of a single or double circuit. 

The proposed action will include the alternatives of parallel single circuits 
andstacked double circuit. NErl,ther' system will be exclusive; it is very 
possible to use both systems along different stretches of the transmi~sion 
line. In the following· discussions of impacts, the -acre~ge of·right-of-way 
and clearing will be premised upon stacked double dr~ti~t,. 

The sequence of final routing and construction follows a general sequence 
of final survey to locate towers· and clearing widths, clearing and access 
construction, erection of towers, stringing, tensioning, and· right-of
way restoration. 

The final survey will involve photograrnmetric determination of clearing 
widths to minimize the amount of clearing; not only is this more economical, 
but it also avoids the method of total clearing within set distances from the 
center line. Final tower locations are also determined at this time: tower 
spacings are usually on the order of four or five per mile, but will be 
spaced closer as conditions warrant. 

Towers will be either .steel or ·aluminum and of the free-standirig type, 
although depending upon final design and loc31 conditions, guyed towers 
may be used in some areas. The conductors are of aiuminum conductor 
reinforced with steel. 
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Tower designs will be determined in the final design; varying conditions 
may call for several designs being used. Free standing towers are more 

·easily constructed. on sections wi~ good access roads; guyed. towers 
, are·inol:"e suitable for helicopter construction. Various.gl,lyed and free
standingtower de.signs. for single and double circuits, and several 

·, 'alternat~· structures for use in lieu of these towe.rs in sp~diilcircumstan,ces 
are shoWn. on Figures '2 and 3. 

;In heavily forested areas, clearingwill be done by brush blades, or rot~ry 
cutters on bulldozers and by hand .removal of the dear~d ar~a and individual 
danger trees outside of the main cleared strip. Danger trees are those trees 

. that may grow:b to such a size within five or ten years that they m·ay fall 
within a set distance from a conductor·or tower. Distance from the center 
line, growth rate, and maximum obtainable height will determine danger 
trees. Disposal of cleared materials may vary from selling of merchantable 
timber to chipping or burning of slash. 

There are known and potential archeological and historical sites along the 
proposed corridors. To minimize possible vandalism or disturbance, no 
sites other than those on the National Register shall be lodfted either on a 
map or on the narrative of this assessment·. To preserve ~¢ integrity of 
these known and potential sites, a preconstruction archeologic<ill survey 
of the corridors will be carried out and the fipal transm~.ssion route will 
be adjusted to n1inimize disruption.· Inadvertent discovery of an unsuspected 
site at a later stage will entail either the minor relocation of ;a segment o£ 
the transmission line or the salvage of the site as prescribed by Executive 
Order #11593 and P .L. 93-291. 

In sections where permanent access roads are required, the road will 
be built and maintained to a standard suitable for four-wheel vehicles. 
Not all sections will have access roads; in critical areas, winter con
struction, or helicopter construction will be used. 

~ight-of-:-way restoration after constr\lction includes remo:val of temporary 
structures and temporary r~ads. di~posal of slash and refuse and·revegeta
tion.. In some cases. it may be necessary riot only to maintain access roads. 
but to upgrade them if it is determined by the State Department of Highways 
that such a road would be a suitable addition to the secondary road system. 

At each terminus, and at any .future taps on the line to serve other communi
ties, a substation will be required. Basically, a substation is required to 
adjust the voltage. supplied by the transmission line to match that of the . 
recipient system. In addition, the substation fulfills a switching function, 
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At the north terminous of Ester, the existing Gold Hill substation could be 
used with appropriate modification .. At the south terminus at Point MacKenzie, 
the existing underwater cable terminal could be enlarged to accommodate a 
substation. If an alternative end point near Palmer is finally selected over 
Point MacKenzie I a substation presently serving the APA 115 kv Eklutna 
system could be used. 

Along some sectiens, periodic suppression of tall vegetation will be 
necessary. This will be accomplished with manual application of herbi
cides or hand clearing, or both. Vegetation maintenan~e will need to be 
repeated every five years or longer. 

Periodic inspection of the line will be done from the air, complemented 
by less frequent inspection from the ground .. Inspection will reveal 
potential failure of tower components such as vibration dampers, insulators, 
and guy lines; condition of tower footings; condition of conductor; presence 
of danger trees; and condition of access roads. 

Alternative methods of construction and maintenance which were referred 
to above, will be discussed in greater detail in the section Alternatives to 
the Proposed Action. 

The preferred system plan was chosen by Alaska Power Administration 
after preliminary study of all feasible corridors joining the .. Upper Susitna 
complex to Anchorage and Fairbanks. The most feasible corridor was 
selected on the basis of cost, reliability, and potential· environmental 
impact; the rem~ining corridors represent alternatives of varying degrees 
of feasibility. 
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THE CORRIDORS 

The alternative system plans represent only general corridors, and do 
not attempt to define an actual right-of-:-way. Thu~the alternatives do 
not distinguish among many minor variations, and'as a result, are fairly 
flexible. 

Four alternative dam systems for the Upper Susitn(l are outlined in the 
Transmission Systems Report, and two alternative transmission systems to 
connect them with Anchorage and Fairbanks.· Details of the alternative 
dam systems will be found on Table 1 of the Transmission Systerrs Report. 
For three of these alternative systems--one ofwhichis the Devil Canyon
Watana System proposed by the Corps ofEngineers--the transmission 
system will consist of the proposed 345 kv double circuit to Anchorage 
and the 230 kv double circuit to Fairbanks. For th.e.fourth dam system, 
a 230 kv double circuit to Anchorage and a 230 k~ single circuit to 
Fairbanks will be used. 

These two alternative designs in conjunction with the alternative 
transmission corridors, constitute the alternative system plans. The 
degree of environmental impact is more dependent upon the alternative 
corridor and, to a lesser degree, upon the voltage; the number of circuits 
affects environmental impacts least. 

The width of the corridors is variable. In stretches confined by 
mountainous terrain, the corridor may be almost as narrow as the final 
route; in flat country, the corridor can be several miles wide. Within 
a given corridor, there can be several feasible routes to he selected 
from the final route survey. 

·There are four groups of alternatives: first, th_ose that lead from 
Devil Canyon-Watana to Anchorage via the Susitna watershed; second, 
those that lead to Fairbanks via the Nenana and Tanana drainage; third, 
those that lead to Fairbanks via the Delta and Tanana drainages; and 
fourth, those that lead to Anchorage via the Copper and Matanuska drainages 
(see Figures 4 and 5, and Strip Maps in Exhibit I-2). 

Susitna Corridors 

There are basically four feasible corridors which connect Devil Canyon 
to Anchorage via the Susitna drainage, All four of these incorporate 
the segment that runs from the endpoints of Point MacKenzie to Talkeetna, 
so this segment can, therefore, be treated as separate and not included 
in a comparison of the alternative corridors . 
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Corridor. 

Susitna #1 
Susitna #2. 
Susitna #3 
Susitna #4 

Matanuska #1 
Matanuska #2 

Nenana #1 
Nenana #2 
Nenana #3 
Nenana #4 
Nenana #5 

Delta #1 

key to Altermitive Corridors and Segments 

Segments 
of Corridor 

Susitna Corridors 

1, 3, 7 
1, 2, 7 
1, 4, 5 
1, 4, 6, 8 

Matanuska Corridors 

8. 9. 20. 22 
8, 9 • 18. 21, 22 

Nenana Corridors 

7, .10, 13, 16 
7, 10, 12, 14. 17 
7, 10. 12, 14. 15. 
8, 9. 11,. 14. 15, 
8, 9. 11. 14, 17 

~ 

Delta Corridor 

81 91 18, 19 
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16 

Approximate 
Total Mileage 

136 
140 
129 
147 

258 
385 

198 
220 
231 

. 223 
212 

280 



Of the four corridors thatxun from Talkeetna to· Devil Canyon-"Watana, 
the first is the southern half of the proposed corridor, which follows 
the Susitna vailey ilorth, ~parhllel1ng the Alaska; Railroad to Gold Creek, 
where it also leads eastto'tie into ·Devil Canyori-Watana (Susitna-:1, in 
Figure 5).: 

The next, and farthest west parallels the Anchorage-Fairh'ahksHighway 
through Denali State Park, along Troublesome Creek; eventually leading 
east to tie into Gold Creek and Devil Canyon-Wataha (Susitn.a-2); The 
third goes up the Talkeetna River and gaining the ridge to the east of 
Disap.poirttment Creek, leads north· to the ridge leading to DevilCanyon 
(Susitna-3). 

The fourth and most easterly co.rridor follows the Talkeetna. Iliv.er to 
Prairie Creek, which it follows to Stephan Lake, halfway between Devil 
Canyon and' Watana (Sus!tn~-4)·. 

Nenana Corridors 

There are five feasible corridors connecting the Upper Susitna·with 
Fairbanks by way of the Nenana River. The first is a corridor paralleling 
:the highway andrailroad from Gold Creek to:Cantwell, to Healy, and to 
Fairbanks. This is the northern half of the preferred corridor (Nenana-
1, in Figure 5) .. ·· 

The second duplicates the first corridor to Cantwell, but then leads 
east p'aralleling the Denali Highway, north up as far as Wells Greek and 

·over th•e pass to Louis. Cre.ek, c·ontinuing ever the Dean Creek Pass to the 
Wood River. It then follows the Wood. and Tanana Rivers to Fairbanks 
(Nenana-2). 

The third corridor, (Nenana-3), duplicates the second to Dean Creek, 
where it then continues up YanertFo-rk and over Moody Pass, ending up at 

.Healy and joining the first corridor. 

·Corridor four (Nenana~4) leaves Watana ahd heads north. emerging onto 
the Denali Highway near the Brushkana River. It then leads west, goes 
up Wells Creek, and joins cor~idor three to Healy and Fairbanks: 

Corridor five· starts the same way as corridor four, except that instead 
of going over Moody Pass to Healy, itleads east over Dean Creekinto 
the Wood River, and then leads north to Fairbanks; (Nenana-S) . 
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Delta Corridor 

There is only one basically feasible corridor along the Delta lliver. 
This corricjor leaves Watana damsite and leads.east down Butte Creek to 
the Denali damsite and continues east along the Denali Highway. It then 
proceeds north near Paxson over Isabel Pass and parallels the Richardson 
Highway into Fairbanks. 

Matanuska Corridors 

There a:t~ two. corridors utilizing the Matanuska Valley as· access to 
Anchorage. The first follows the Delta route to Paxsoh, then leads 
south to Glennallen. It then goes West, over Tahneta Pass, and into the 
Matanuska Valley, tying into Point MacKenzie. 

The second corridor connects Watana to Vee damsite, leads southeast to 
the Little Nelchina lliver, which it follows to the Glenn Highway and 
corridor one, which it follows to Point MacKenzie. 

Corridor Segments 

In order to more easily assess environmental impacts of a transmission 
line on these corridors, they are reduced to smallerunits, or corridor 
segments. A segment is thus that part of a corridor; either betw~en two 
intersections with other corridors, or between an intersection and one 
of the endpoints near Anchorage or Fairbanks. TheJength of a segment 
is not standard, noris the length set by any physical criteria .. These 
segments are theminimum number of units that can be combined to form 
the previously described alternative corridors {see Figure 6). 

Assessment of the existing environment and of impacts of a transmission 
corridor will be done on the segment level. As a convenience, these 
assessments will be summarized in matrix form, differentiated as to 
environmental inventory and assessment of impacts. The Susitna and 
Nenana corridors will each have separate matrixes; the Matanuska and 
Delta corridors will be combined because of the fewer number of alternatives. 

Segments are labelled in two ways; the first is a nodal label, in which 
the nodes identify the s~gment (e.g. Wells Creek-Dean Creek), the second 
is an assigned number which corresponds to a key map. Both labels are 
used on the matrix. Matrixes will be found on pp . 18-20 and pp. 32-34. 
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Matrixes for Inventory of Corridor Segments: 

The following matrixes are for inventory of the environment by nine 
categories. The definitions of the categories and general information 
are given in the. Exhibit I-1. The process from which the 22 corridor 
segments are derived is explained on pages 15 - 20. 

Due to the problems attendant to reducing such large amotints of information 
to such a constrained format, it. would appear that some of the categories 
are not treated on the same leyelof detail as oth~~s. Specifically, climate, 
which is of greater concern from the desigri than the environmental 
stand point, and thus is relatively lightly treated in this Environmental 
Assessment. Only data that was found by searching the literature was 
entered. Thus, for example, caribou may be fourid in a segment although 
no mention of it is made in the matrix.. One advantag.e to the matrix 
system of presentation is that it is easily updated; thus, discrepancies 
brought to our attention can easily be changed. 

The constraints of this format also oblige the use of abreviations; MM'CPM 
zone stands for the Mount McKinley Cooperative Planning and Management 
zone, GVEA refers to the Golden Valley Electric Association, MEA refers 
to the Matanuska Electric Association, and the ARR is the Alaska Railroad. 

The land status entries are based upon the land status situation of March 1974. 
State selectio~s refer to net only patented, but also all pending and tentatively 
approved State selections. Native village deficiencies and regional 
deficiencies (NVD and NRD) will pe1·haps be the most unstable areas 
at present, so it is quite likely that the e.ntries regarding theselands 
may not be presently valid. 
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ENVIRON~fENTAL ASSESSM·ENT OF CORRIDORS 

The proposed corridor is a combination ofthe corridors.Susitna.;..l and 
Nenana-!, and is Multimodal Corridor #29 ofthe BL~f study of :Multimodal 
Transportation and Utility Corridors In Alaska. The common feature of 
both is· their· paralleling of the existing Alaska Railroad corridor. The 
Nenana-1 corridor is the shortest and rhost economical corridor connecting 
Devil Canyon to Ester, and is 198 miles long. The 136-rnile long Susitna-
1 corridor is only seven miles· longer than the' shortest corridor connecting 
Devil Canyon to Point MacKenzie, Susitna-3, but since it adheres more 
closely to the existing corridors 1 is the most economical and 1 at the 
same time, least environmentally detrimental corridor. 

Susitna-1 

From Point MacKenzie the Susitn:a-1 corridor travels north along the east 
flan.k of the Susitna Valley 1 an extremely wide and poorly drain~d plain, 
Heavy forests of bottomland spruce and poplar, interspersed with muskeg 
and black spruce, are typical. The ~oils tend to be deep, very poorly 
drained peats in_ conjunction with well-drained gravels and loams. The 
well-drained soils occupy more than half of the lower Susitna Valley; 
to the east along the terrace flanking the flood plain, the ratio of 
well to poorly drained soils is higher. Although permafrost' is ahnost 
absent in this lower part of the Susitna Valley, the poorly drained 
areas are subject to freezi,ng and heCLving ir; winter,. 

A proposed Chugach Electric Association 23,0 kv transmission line would inter
sect the Susitna-l ~orridor just·north of Ppint MacKenzie. · This line . 
will be initially operat~d at 115 kv, and will eventually connet;:t the 
gas turbine generation site at Beluga with the CEA system by following 
the north sore of Knick At·m and connecting. south to Anchorage. 

A sizeable concentration of moose i?hab.itthe lower Susitna River Valley, 
and the valley also supports a moderate density of wate:r fowl. Both 
brown and black bear are present. 

As the Susitna-1 corridor approaches the Nancy Lake area, it meets and 
crosses the Alaska Railroad and the. Anchorage-Fairbanks Highway, both of 
which run northwest to southeast. Continuing north and to the east of 
the highway /railroad corridor, the Susitna-1 cor:fidor crosses several 
major tributaries of the Susitna River which originate in the Talkeetna 
Mountains . These are Willow Creek, Sheep Creek 1 and more importantly, 
the Kashwitna River. In this area the terrain has become more rolling, 
and the relative proportion of well drained soils supporting thick 
poplar-spruce forest is considerably greater than to the south. 
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The town of Talkeetna is th~ first sizeable community to be approached 
by the cor.ridor. Talkeetna is a small town, originally a stop on the 
Alaska Railroad. Recreation plays a strong role in the town 1s economy 
since several cqarter flying>servi.ces provide access to the Alaska Range 
ancl the Talkeetna Mpuntains . 

Talkeetna is at the confluence of the S.usitna, Chulitna, and Talkeetna 
Rivers; the corridor crosses only the ;Talkeetna River at·this point. 
The rolling terrain encountered to the south is. more pronounced J::lere, . 
and thevalley of the Susitrla River narrows.considerably above Talkeetna. 
The. highway turns west about 15 miles south of Talkeetna; the railroad 
continues north over the Talkeetna River and follow~ the riv.er north to 
Gold Creek. The west bank of the river is the eastern boundary of 
Denali State Park. 

At Gold Creek the Susitna River flows down from the east; the railroad 
continue~ north to Chulj.tna and an eventual re-convergence with t4e 
highway. The Susit:Ji.a-1 corridor follows the river along the increas
i,ngly restricted :._;:a"lley to the Devil Canyon powersite. Aloi1g the valley 
floor and walls _are forests of spruce and hardwoods based 'o~ relatiyely 
well drained soils. The uplands above the valley support ~parser 
forests • and ~crea'shig amounts. of permafrost soils are encount~red. 
The Susitna-1 corridor traverses moose cc:incenti-ation:s for its entire 
length: w~terfowl density drops from moderate to low ~orth 'of the Talkeetna 
River. 

The N enana-1 corridor retraces part of the Susitna-1 corridor to ·Gold 
Creek, but leads north to Chulitna, paralleling the railroad, and eventu-

. ally the highw~y, also. Past Chulitna the corridor lies within the . 
watershed of th·e· Clmlifi:ta River until Broad Pass is crossed. The Chulitna 
Valley is relatively wide, with a rolling floor, and incised rivers and 
streams. The valley leads up to the northeast, and the low rollitlg 
hills on the' floor and flanks reflect this orientation . 

The soils here are pobrly drained clays' along the river bottoms, and 
well drained but thin soils. Permafrost, when present; is relatively 
deep . The forests here are sparse and become more so as the head of the 
pass is approached; generally upland spruce-hardwood, they are interspersed 
with bogs and nmskegs ili poorly drained. areas. Sorr.e moose concentra-
tions are traversed; Dall sheep inhabit the surrounding upland areas. 

To the north of Broad Pass the Nenana-1 corridor lies within the Nenana 
watershed,. dropping from a maximum elevation of 2, 400 feet at Summit. 
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Broad Pass, drained by a: tributary of the Nenana, also maintains the 
general character of the pass until Cantwell, at which point the Nenan.a-
1 corridor converges to the Nenana River. A crossing is necessary, as 
the west bank of the Nenana north of Cantwell'is the boundary of the 
Mo~t McKinley National Park. Following the east bank of the Nenana the 
corrido:f pierce's the Alaska ·Range, emerging at Healy. 

The valley of the Nenana becomes constricted in its passage through the 
'· Alaska Range; in two stretches it is particularly restricted. The 

entrance of the Nenana River immediately north of Cantwell is a ~ght 
valley hemmed _in by loose, shaley tah1,s cones for 10 or 15 miles·. 
Downstream, a wide valley at the confluence of Yanert Fork separates 
this upper canyon from a canyon further downriver by the McKinley Park 
Headquarters. This lower canyon is even more restricted than the upper 
canyon; the highway is forced down next to the river, and bluffs and 
unstable slopes flank both sides. 

A proposed 25 kv distribution line is planned to connect the McKinley 
Park Headquarters with the Golden Valley Electric Association. This 
line would be a combination of wood-pole overhead line and buried cable, 
and would connect to Healy. 

The vegetation in the canyons varies from upland spruce-hardwood to 
alpine tundra; soils vary from poorly dramed river bottoms to unstable 
talus.. Some localized moose concentrations are crossed, particularly in, 
the Yanert Fork confluence; in the restricted canyons Dall sheep habitat 
is encountered . 

Heading northward out of the Alaska Range, the Nenana-! corridor debouches 
onto the plains around Healy. The Nenana River is strongly incised from 
Healy .northward for about 20 miles, and terraces are prominent along 
both banks. The soils vary from poorly drained soils on the terrace 
flats and river bottom to well drained soils on the slopes; These 
conditions are reflected in the vegetation, which tends to be black 
spruce and muskeg on the bottonilands and flats, and spruce-hardwoods on 
the slopes. 

Coal is exposed on· slopes on the east banks of the Nenana River. The 
Usibelli Mining Company at Healy provides fuel for the Golden Valley 
Electric Association steamplant, which is the southern terminus of a 
138-kv transmission line to Ester. The Nenana-! corridor parallels the 
Alaska Railroad and Anchorage-Fairbanks Highway. 

Scenic quality north of Healy is moderate to low; the terrain is flat, 
blanketed with a fairly uniform mosaic of spruce-hardwoods and muskeg. 
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As the Tanana River is approached, the land becomes flatter and the 
forest density heavier; the Nenana divides into many branches and sloughs 
near its mouth. 

The entir.e stretch. of corridor from Healy to Nenana traverses good moose 
habitat; over the west bank of the Nenana River lies a considerable 
caribou winter range. Despite the large numbers of muskeg and ponds, 
particularly toward Nenana, this stretch is alow-density waterfowl 
habitat. 

The corridor crosses the Tanana River, a major tributary of the Yukon 
River, and ascends the hills immediately to the north. These hills vary 
between 1, 400 and 1, 800 feet in elevation, and are oriented in a long 
ridge flanking the north bank of the Tanana River. The fine grain soil. 
is easily eroded and is underlain by permaf:r:ost at varying depths. The 
soil is well drained on slopes and poorly drained on creek bottoms, and 
s~pports a moderately dense forest of upland and lowland spruce-hardwood 

Small c;oncentrations of moose habitat are crossed by the corridor. No 
other major wildlife habitats exist in this stretch. 

Historically, gold mining was extensive here, usually in the form of 
dredging. The creek bottoms are often patterned with deposited. tailings 
from previous workages. The end point of Ester reflects previous dredging 
activity; considerable spoils occupy m~st stream -bottoms. Ester is an 
outlying community of Fairbanks, and the location of the Gold Hill 
substation, the assumed terminus of the Nenana-1 corridor. 

Alternative Susitna-2 

This alternative is part of the ELM Multimodal Corridor #29. Alternative 
corridor Susitna-2 is 140 miles long, 4 miles longer than Susitna-1. It 
differs from Susitna-1 in that from Talkeetna it crosses the Susitna 
River, heads north into Denali State Park, then northwest over Troublesome 
Creek and on to Gold Creek where it rejoins Susitna-1. This alternate 
segroent is 42 miles long. In its southern part the environmental setting 
is similar to the Gold Creek-Talkeetna segment of Susitna:..2; however, it 
crosses some low, rolling mountains, reaching a crest of 2, 000 feet 
elevation before dropping back to the Susitna Valley. Alpine and moist 
tundra ecosystems will be crossed in addition to those ecosystems crossed 
on Susitna-1; however, these are limited in extent. 
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Alternative Susitna- 3 

Alternative corridor Susitna- 3 is 129 roiles lon-g, 7 miles shorter than 
Susitna-1. It is basically a n1ore direct corridor from Talkeetna to 
Devil Canyon, bypassing the Alaska Railroad between Talkeetna and Gold 
Creek. The length of the alternate segment is 45 ti1iles; the length of 
the corresponding segment in Susitna-1 is 52 m~les. Heading up the 
Talkeetna River it crosses and heads north up and over a plateau of 
aln10st 4,000 feet elevation. ln'the process, it crosses about 25 miles 
of moist tundra in addition to 20 miles of upland spruce-hardwood. 

Alternative Susitna-4 

Alternative corridol' Susitna-4 is 147 miles long, ll miles longer than 
Susitna-1. As with the other alternative Susitna corridor~, it deviates 
from Talkeetna, heading up the Talkeetna River and Prairie Creek to 
Stephen Lake, then heading west to Devil Canyon dart1site. This segment 
is 63 miles versus a distance of 5_2 for· the comparable segment of Susitna-
1. This corridor will require at least cine crossing of the Talkeetna' 
Rivel'; it traverses the upland spruce-hardwood ecosystem for most of its 
length, and a few miles ohnoist tuhdra. The major soil for this segment 
is a well drained gravel. Permafrost can be eJ..'Pected in the higher. 
elevations. The crest of this segti1ent is at Stephen Lake, an elevation 
of 2 , 200 feet. 

Alternative Nenana-2 

Alternative corridor Nenana-2 is 220 miles long, 22 miles longer than 
Nenana-1. This alternative departs Nenaria-o 1 at Cantwell, heads east to 
Wells Creek, north to Dean Creek and the '·'h)od River, and follows the 
Wood River north to Ester. This segment is 158 niiles. From Cantwell · 
the corridor parallels the Denali Highway, then crosses the Nenana River 
in the vicinity of the confluence of Wells Creek. Wells Creek valley 
progressively narrows and steepens as its head is approached, culminating 
in a: 3, 900 foot pass into Louis Creek which drains into Yanert Fort. 
From Yanert Fork the corridor leads up and over the Dean Creek-Wood 
River pass at 4,000 feet and follows the Wood River Valley out to the 
Tanana River Valley; A wide variety of ecosystems is traversed, from 
alpine tundra to bog and muskeg .. Permafrost can be assumed to be prevalent; 
soils vary from poorly drained peats to rock. For 25 to 30 miles the 
corridor runs adjacent to or through the Blair Lake Air Force Range. 
Habitat of moose, caribou and Dall sheep are traversed. From the 
Project to Cantwell, this alternative is part of the BLM Multimodal 
Corridor #29 . 
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Alternative Nenana-3 

Alternative· corridor Nenena:..3 is 23lmiles long, 33 miles longer than 
Nenana-: 1. It is identical to Nenana-! up to Cantwell; from Cantwell it . 
loops east and north through the Alaska Range, rejo:ining Nenana-! at 
Healy. This segment is 72 mile~ .. The comparable segment of NeJlana-1 is 
39 miles . -~----

From Cantw¢11 the corridor heads east ~long the Nenana River and Denali 
Highway, thence north, up _the Wells Creek valley, over the. pass (3, 900 
feet) to Louis Creek and Yanert Fork. From Yanert Fork the corridor 
goes over another pass (2, 900 feet) to Moody Creek and follows this., 
creek to Healy and Nenana-!. 

The terrain varies from rolling .hills and valleys to high passes and . 
sharp •ridges. S.ciils vary from poorly drained bottomland to e~osed 
bedr:ock; permafi-ost is prevalent. Ecosystems .. crossed are mois.t tundra, 
alpine tundra,· upland spruce-hardwood, and. muskeg and bog. Habitats of 
moose, caribou, and ])all sheep are traversed. Except for 2? miles 
paralleling the Denali l{ighway, ·no other rights-of-way are. paralleled. 
From Gold Cr.eek to .Cantwell, this corridor is; part .()f BLM Multimodal 
Corridor #29 .. 

Alternative Nenana-4 

Alternative corridor Nenana-4 is 223 miles long, 25 miles longer than 
Nenana-!. From Devil Canyon it leads east and north, eventually tyirig 
into Nenana~l at Healy. The length of this segment is 126 miles; the 
length of the comparable segment of Nenana-! is 101 miles. The corridor 
leaves Devil Canyon, heading east to Watana Damsite, and then north up 
Deadman Creek and Brushkana Creek ·to Wells Creek. From Wells Creek it 
heads up over the pass (3,900 feet) to Louis Creek and.Yanert Fork, over 
another pass (2, 900 feet) to Moody Creek, which it follows to Healy. 
The terrain varies from rolling hills and valleys to high passes and 
sharp ridges. Soils vary from poorly drained bottomland to exposed 
bedrock; permafrost can be assumed to be prevalent. Ecosystems tra
versed are moist tundra, alpine tundra, muskeg and bog, arid upland 
spruce-hardwood. Habitats of moose, caribou,. and Dall s~eepare crossed. 
There is no paralleling of e>....-isting corridors . 

Alternative Nenana-5 

Alternative corridor Nenana-5 is 212 miles long, 14 miles longer than 
Nenana-!. It is totally separate from Nenana-!, beirig a parallel cort;idor 
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to the east of the preferred corridor. No existing rights-of-way or 
corridors are· utilized or paralleled. 

From Devil Canyon, the corridor leads east to Watana, thence north up 
Deadman Creek and do~n Brushkana Creek to Wells Cre·ek. Climbing over 
the Wells Creek pass (3, 900 feet), it drops into Yanert Fork and continues 
on up:Dea:h Cre'ek. The corridor crosses the Dean Creek-Wood River pass 
( 4, 000 feet) and travels north along the Wood River to Ester. 

The corridor· crosses terrain varying from the flat Tanana River valley 
to high mountain passes: such as Wells Pass. Soils vary from poorly 
drained material on the Tanarta flood plain to bare rock and talus in the 
Alaska Range. Permafrost is prevalent. Ecosystems crossed are alpine 
tundra, moist tundra~ upland spruce-hardwood, lowland spruce;..,~ardwood, 
and bog and muskeg. Significant amounts ofDall sheep, moose I and 
caribou winter range are encountered. 

Alternative Matanuska-1 

Alternative corridor Matanuska-1 differs radically from Susitna-1 in 
that it loops to the east and south, and approaches Point MacKenzie from 
the east. Its total length is 258 miles 1 122 miles longer than· Susitna-
1. A considerable portion, 125 miles, parallels the Glenn Highway · 
corridor and other secondary road and existing or planned transmission 
corridors. 

From Devil Canyon the corridor heads east to Watana<and Vee datt1sites, 
then travels southeast over a sparsely forested, poorly drained plateau 
to the head of the L~ttle Nelchina River. Predominantly rolling hills, 
the terrain is fairlY open and gentle. The corridor passes just to the 
west of Slide Mountain 1 where it turns west to parallel the Glenn Highway. 
Once over the Tahneta Pass and into the Matanuska drainage,· the corridor 
leads west through a sharply defi;ned valley floored with rollihg'hills 
and drained by a strongly incised river. Continuing west, the corridor 
encounters the flat land at the mouth of the Matanuska Valley and the 
diminutiv.efarming area of the lower valley. Continuing southwest along 
the ~orthern shore of Cook Inlet it traverses considerable forests and 
muskegs on the ·flat lands north of Point MacKenzie. 

The soils encountered vary from the poorly drained, fine gram materials 
near ·the Little Nelchina to ground moraine and gravel in the Upper 
Matanuska Valley 1 well drained gray loam in the Lower Matanuska: Valley, 
and poorly dt·ained peat in the flatland nort of Point MacKenzie. Permafrost 
is continuous from Vee damsite. to Tahneta Pass 1 discontinuous in the 
upper Matanuska Valley, and sporadic in the lower valley to Point MacKenzie. 
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The corridor. encounters the upland spruce-hal·dwood ecosystems along 
the Susitna River to Vee damsite, and moist tundra to the Little Nelchina, 
and upland spruce-hardwood to the lower valley. From the lower valley 
to Point MacKenzie, bottomland ~pruce-poplar, farmland, and bog-muskeg 
are encountered. 

'The section from Devil Canyon to the head of the Little Nelchina River 
runs between major caribou calving and wintering ranges. The Nelchina 
herd numbered over 61,000 in the late 19601s, presently it has between 
4, 000 and 5 i 000 animals. Some wintering range is .crossed along the 
Little Nelchina to the Glenn Highway and Tah~etaPass. Some Dall sheep 
habitat ~xists in the Tahneta Pass; moose concentrations are ·encountered 
in the Point MacKenzie area. From the Project to Glenn Highway, tll;is 
alternative is part of BLM Multimodal Corridor #29; Cl,long the Glenn 
Highway to Palmer, it is part of Corridor #31. 

Alternative Matanuska-2 

Alternative corridor Matanuska-2 is 385 miles, 120 miles longer than 
Matanuska-1 and 249 miles longer than Susitnad. From Watana damsite 
it loops much further to the east than Matanuska-1, rejoining it at Slide 
Mou:qtain; this segment of Matanuska-2 is 217 miles, versus 97 miles, . 
for the ~omparable segment of Matanuska:-1. 

From Watana damsite the corridor crosses the Susitna River, heading 
northeast toward Butte Creek and the Denali Highway. Recrossing the 
Susitna in the vicinity of Dena1i dam site, the corridor continues east, 
crossing the Maclaren River and still paralleling the Denali Highway 
until it approaches Paxson. Turning south and cross!ng the Gulkana 
Rivel' at least twice and paralleling the Richardson :Highway and the 
Alyeska Pipeline, it heads toward Glennalle.n. From Glennallen the 
corridor heads west up the valley of the Tazlina River, paralleling the 
GlennHighway to Slide Motintain and thejunction with Matanuska-1. 

The majority of the terrain is flat land; from Watana to Denaltdamsites 
the corridor encounters hilly terrain dissected by long valleys and low 
passes. The highest point on this corridor is in the Tangle Lakes-Rock 
Creek area between the Maclaren River and Pax~on. This is a plat.eau 
of about '!,000 feet elevation, poorly drained and covered with post
glacial features ,such as eskers and terminal moraines, and many small 
lakes; permafrost is prevalent. The predominant ecosystem to this point 
is moist tundra. 
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From Paxson to Slide Mountain the corridor lies within the Copper River 
lowlands, a basin underla:n by nearly continuous permafrost. Generally 
poorly drained, this basin is dominated by upland and lowland spruce.., 
hardwood, and muskeg ecosystems . 

Except for the area around Glennallen, this entire corridor runs through 
the winter range of the Nelchina caribou herd. Along the Copper, Gulkana 
and Tazlina Rivers around Glennallen moose concentrations exist, and 
smaller concentrations are encountered around Watana and Denali damsites 
and the Tangle Lakes. Almost all of this corridor traverses medium 
density waterfowl habitat. 

The Tangle Lakes Archeological District, and the Sourdough Inn on the 
Richardson Eighway, are listed in the National Register of Historical 

·and Archeological Sites, published in the Federal Register of February 
4, 1975. With the exception of the stretch from Watana to Denali darnsites, 

· all of Matanuska-2 parallels existing corridors. Parallel to the Richardson 
Highway, it is part of BLM Multimodal Corridor #33,; parallel to Glenn 
Highway, it is part of corridor #31. 

The Delta Corridor Alternative 

The Delta corridor is 280 miles long, 82 miles longer than Nenana-1. 
This corridor utilizes the corridor through the Delta Rjver canyon on 
the Alaska Range, approaching Fairbanks from the southeast. 

From Devil Canyon and Watana damsites, this corridor heads east over 
the hills north of the Susitna River, following Butte Creek to Denali 
Darnsite. Paralleling the Denali Highway, the corridor re-crosses the 
Susitna and further east, the Maclaren River. Over the plateau between 
the Maclaren River and Paxson, the corridor reaches a crest of 4, 000 
feet. At Paxson, the corridor turns north, following the Richardson 
Highway-Alyeska Pipeline corridor over Isabel Pass, a wide 1 gentle 
divide at 3, 000 feet of elevation. 

North of the pass, the combined corridors pass through the Alaska Range, 
following the Delta River . There are some constrictions. in the southern 
part of the Delta River canyon; however, the majority of the canyon is 
not overly severe. North of the canyon, the terrain consists of rolling 
hills until the Tanana Valley is reached. The towns ofBig Delta and 
Delta Junction I both small settlements, are near the confluence of the 
Delta and the Tanana Rivers. The terrain in the Tanana Valley is a flat 
flood plain to the southwest of the river, and rolling hills punctuated 
by several major tributaries on the northeast . The hills on the northeast 
flatten out as the corridor approaches Fairbanks. 
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The predominant soils in the stretch from Watana to Isabel Pas.s are 
poorly drained peaty soils with shallow permafrost tables. Shallow, 
rocky soils dominate the Delta River canyon stretch, followed by mixed 
poorly and well drained soils with lenses of fine grain material, generally 
loess. 

Moist tundra is the predominant ecosystem from Watana to Isabel_ Pass; 
the Delta River canyon and the hills northeast of the Delta and Tanana 
Rivers are mostly within the upland spruce-hardwood ecosystem .• Along 
the Tanana flood plain, bottomland spruce-poplar forests are found; 
localized muskeg-bog conditions are found in the mouths of Salcha and 

•' " . 

Shaw Creeks, and some lowland spruce-hardwood occur just south of 
Fairbanks. 

From Watana to Paxson, the winter range of the Nel.china cariqou herd is 
crossed, .and from north of the DeltaRi.ver canyon to just south of Big 
Delta, bison range is crossed. The bison herd !tUJllbers about 200 animals 
and is the; r,esult of transplanting efforts. The corridor traverses 
sporadic areas of moose concentration, the largest occuring alon.g the 
Tanana River. The corridor also intersects Dall sheep range in the 
Delta River cany'on. Waterfowl habitat along this corridor is generally 
of low density, although local higher quality habitats exist near 
Don;nelly, Shaw Creek, and Salcha Riyer. 

. . 

The area between, Donnelly and Isabel Pass is one of good to high scenic 
quality, providing good views of the Alaska Range, particularly of the 
Mt. Hayes-Skarland group to the west. Several glaciers, come within one 
to three IJliles of the corridor; many are visible from the highway-... The 
Black Rapids Glacier, is particularly well kn,own for its surging activity. 

This same mountainous area is highly mineralized, particularly with_. 
copper and gold.. Some gold occurs also ne.ar Fairbanks. The only other 
significant mineral resout;ces near the corridor are the arep.s. 1;outhwest 
of the Tanana River which have a low potential for oil and gas. 

f.lthough attempts have bee~ made, agriculture is not significant anywhere 
along thi~; corridor .. This is due to a combination of problems with, 
soil, growing season length, and water supply. Theforests from Big 
Delta to Fairbanks are moderately dense and may support a sizeable . 
forestry. This corridor frott Paxson. to Big Delta is part of BLM ·Multimodal 
Corridor #33. 
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Matrixes for Assessment of Impacts on Corridor Segments: 

The following matrixes are for assessment of impacts of a transmission line 
by five categories. The definitions of the categories and general information 
are given in Exhibit I: The process from which the 22 corridor segments 
are derived is explained on pages 10-15. 

The constraints of this format also oblige the use of abbreviations: MMCPM 
zone stands for the Mount McKinley Cooperative Planning and Management 
zone; GVEA refers to the Golden Valley Electric Association; MEA refers 
to the Matanuska Electric Association; and the ARR is the Alaska Railroad. 

The land status entries are based upon the land status situation of March 
1974. State selections refer to not only patented, but also all pending 
and tentatively approved State selections. Native village deficiencies 
and regional deficiencies (NVD and NRD) will perhaps be the rr.ost unstable 
areas at present, so it is quite likely that the entries regarding these 
lands may not be presently valid. 
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Point MacKenzie -
Talk:f:etna 

~~ 

IMPACTS 

SOILS VEGETATION WILDLIFE EXISTING DEVELOPMENTS SCENIC QUALITY /RECREATION 

Considerable clearing is needed, Upland vege- Destruction of habitat for small animals. En- ~:t~~~;t s~!c~ ~~ty ,;::J..,ar;.; to 

Lowland .soil vull)ere.ble to frost heaving but tation will warrant maintenance; poorly drained ~na;:.:e.::~ts~c~:~!:~~rg~!:. m~:;:.~s.s!:~tto ~cyp~!b~ ~~~-wi~ P:unpac. Tivaie a!~re~ Possible conflict with recreation areaS' in,.·"; 

:~~e
1

:.::;~~~e:t::~~~.U~l:!:~i~.~e ~~==~ :~!:::b~~~a:::~:it~tl;:,:i:~t:'£:~:tlon unlikely due to good cover throughout area. rs';~~le agTiculture - ""st soils are unsuit- :'~t;!i~~al=t=: ::e=t·· 
ruption is unlikely. No major river crossings of remaining trees with spruce beetle or ips From Na.ncy Lake to Pt. McKen:de~ access will able for agriculture. with K!lik archeological site. Talkeetna --
are anticipated on this route. beetle. v·egetation has high resiBlance to fire be improved if access road lelt in; increased to Nancy: line can be alroost totally con•, ~::~ 

l-------+---------------:-+-c-on_u-_o_l. ___________ -+_hu_n_ti_ng_p_r_e•_•_ur_e_m_ay_re_•u_lt_. _____ -+-----------------11-~~~r1t:!dcl!~U:~.""dadjacentto ~ '\ 
s.- design probli!JIIS inherent to soib around 

Talke~tna - Gold Creek 
vi a. Trouble.5ome Creek 

Talkeetna: Frost heaving, PQSsible permafrost, =~~~~rer!~e"};!t~~~~t High illlpact on scenic quality_ invades~~ 
~I_. ~r!":~~i ~:in~:eg~ta;~~ion ~~tial ~le~~ ~=~ ~~p~r:r!:ss Route opens up an inaccessible ma within ~lone ru~~i~r~do~~~ ~erle~.,rths=~ 
~o~ft~ =~1~~:~=-s~ =for above timberline, vegetation has a high rate Denali State Park; closed to hunting. trail U5ers. v.~ 
and Talkeetna Rivers. Access road crossing_ on of spread of fire and a high resistance to 

(2) 

Troublesome Creek IIIIIY cause silfotion. ·conpnl. 

Talkeetna .;.' Gold Greek 
via Alaska Railroad (3) 

Talkeetna River (4) 

)isa.ppointment Creek 
(5) 

Talkeetna River only major river crossing; 
siltation here is not a problem as river carries· 
glacial silt already. 

Poorly drained soils susceptible to frost 
heaving and poor foundations; well drained 
soils on slopes less apt to cause problems. 
Low to medium erosion potential. Little 
likelihood of serious permafrost degradation. 

Po&sible degradation of local permafrost. Few 
foreseeable impacts &om erosiont siltation, or 
permafrost degradation, 

Prairit: Crr!t:k- Stephan Few foreseeable impacts from erosion, siltation 
Lake (6) or permafrost degradation. 

Devil Canyon - Gold 
c,·eek (7) 

Devil Canyon Stephan 
Lake (8) 

Few foreseeable impacts from erosion# siltation 
or permafrost degradation. 

Few foreseeable impacts from erosion, siltation 
or pe:rmidro.st degradation. -

Steph<ln Lake - Watana Few erosion impacts but possible permafrost· 
(9) degradation and-frost heaving in poorly 

drained soils. 

TTee clearing needed along entire segnett; 
1119intenance rill he needed. Vegetation has 
high rate of spread and high resistance to 
control. Brosh will be introduced by re
growth. 

Expensive clearing of heavy forest needed 
with lllllintenilnce. Brush will be intl'O<lua>d 
by regrowth. Vegetation has high rate of 
fire spread and high resistance to cont'rol: 

Clearing and lllllintenance need in l01<er el"""
tions. fob; t of route is highland spruce· 
hardwood and alpine tundra. Preservation of 

;ground vegetation essential - disruption can 
result: in longlived scars due to slow regrowth 

~~. ~ r!!~~m: t~a~~~. rate of fire 

Heavy forest dearing needed on Talkeetna 
River valley with introduction of brush requir
ing maintenance. Less clearing required and 
tnore care for vegetative mat neEded in Prairie 
Creek valley to Stephen L3ke. High to medium 
rate of fire 9pread, high to medium resistance 
to contrOL 

Oearing of medit.ml forest ·with periodic main
terumce. High rate af fire spread, medium re
sistance to control. 

:Clearing of ~edium forest in river valleyi 
less dearing needed on plateau, Fire rate 
of spread in valley high. resistance to control 
medium. On ,Plateau. rate of fire spread low~ , 
resistance to control high. 

Heavier vegetatio:J in creek bottoms can be 
spanned over by line. Vegetation on plateau 
does not require extensive deaning. Rate of 
fire spread low. resistance to cont~l high. 

No extensive inaccessible areas opened up 
line parallels A. R.R.; access road would 
alloW' vehicles to reach this area indepen
dently from the A.R.R., so hunting pressure 
may increase. If the A.R.R. right-of-way is 
adjourned or shared, ~ts will be very lOW', 

Pioneer route will open up new areas to access. 
Jtmting pressure rill increase. Blush intro· 
ducdon in this area will enhance habitats 
for JTDOSe, bear. 

Pioneer route will open up considerable new 
areas to access. Most of this area is open 
forest toalpine tundra. - da.rnage to habitat 
could be severe (from fires. erosion, ORV 1s). 

Pioneer route will open up considerable new 
areas to access. llllpact will be less an 
upper areas due to less disruption of vege
tation by clearing, /ttea is presenUy ac
cessible by float plane and received con
siderable hunting pressure already. 

fobose and bear habitat enhanced by regrowth 
an clearings. Access road may result in 
increased hunting pres sure. 

Little impact on habitat af large .......Us such 
as lfOOSe and bear, minimal clearing on plateau 
areas and creek canyons can be spmmed. Ac
cess road would be tmder control froo dam
site so unauthorized use for hunting would 
be.lOW'. 

Little inq>act on habitat of ooose and hear, 
minimal clearing on plateau areas and span
ning of creek canyons. Access would be 
tmder control of dln.sites so unauthorized 
use for hunting would be lOW'. 

If line adjoins Alaska RM.lroad, railroad 
coufd be electrified and corridor consolidated. 
Increased access to an area' presently .having 
only a few flag: stops on Alaska Railroad. 

!bne 

Old jeep road exists, cormecting Devil 
Canyon Damsite to Alaska Railroad. Mining 
claw, no longer operating, on Portage 
Creek. These roads could be part of the 
access road syst..ro. 

None 

Medium impact on scenic quality. Mo~t trafflc' 
through this stretch is by A.R.R., and'li.ne 
can be well hidden from passengers u.s:ing 
rail lines unless corridor is consolidii!ted. .,_:!"': 

"c; 

Low impact on scenic quality. Line is not 
visible. Wilderriess: quality ·sOmewhat 
impacted, but ease of concealmerit kr:r:ps 
impact low. 

Low impact en scenic quality • this area is 
not presently easily accessible, and Devil Can
yon Damsite road rill not be used I!IUCh by nan
project pers01111el; line can he concealed from 
this road or can be used as the line access 
road also. 

Low inipact on scenic quality - area is of med· 
ium scenic quality. Some recreational use in , 
Stephen Lake area, Line can he partially con

'CP.aled but not totally. 

~dium illpact on scenic quality - area is 01: 

medium scenic quality. Some recreatiorial 
use of Stephen y.ke area, Line cen be par
tially concealed but not totally. 

SUSITNA IMPACTS 



Gold Creek- Cantwell 
(10) 

Watana- Wells Greek vi 
Brushkana Creek ( 11) . 

Wells Greek- Cantwell 
(12) 

Cantwell- Healy (13) 

Wel1s Creek- Dean 
Creek (14) 

Dean Creek- Healy 05) 

Healy to Ester (16) 

Dean Greek to Ester 
(Wood,River) (171 

SOILS 

Erosion impact is low. Shallow permafrost in 
poorly drained areas S\lS(;eptible to degrada
tiOn; since the access road can avoid these 
areas. this impact will be low, 

Poorly drained loam: impact on permafrost in 
this case is high, and frost heaving is poss
ible. Upland ·soils: impact is low on perma
frost; medium on erosion. 

Erot;ion impact is low leveL Shallow permafrO!;t 
in" poorly drained areas susceptible to degrada
tion; since the access J:"Oad can avoid these 
area.s, thi!i impact will be Jaw. 

High erosio'il potential throughout stretch. 
Exposed bedrock in canyons will 'provide solid 
towe.-r foundations but will inhibit access road 
construction if needed on c!lnyan slopes. 
Poorly drained areas have high permafra!it 
degradation susceptibility. Low siltation impact. 

High erosion potential and exposed bedrock on 
slopes. Some ·areas of poorlY drained !ioil s;us
ceptible to permafrost degr.ad~.tion in wider val
ley floors·. River too deep for· fording and is: 
.siilt.,..laden normally. so siltation will have low 
impact. 

High erosion potential: on slopes; high su!:u:epti
bility to permafrost degradation on poorly 
drained valley fl.OQr.s. Towards Healy •. well 
drained soils are subje,ct to m~dium erosion 
potential" and low susceptibility to perm~frost 
degradation. Grossing needed on Healy Creek; 
low siltation impact. 

Nenana flood plain has tnediu~ erosion PotentiaL 
Poorly drained areas aubject to potential perma
frost degradation and fro:!it heaving. G:Jldstre.am 
hills are highly erosive and susceptible to 

permafrost degradation and !ilope instability. 
Crossing of Tanana River needed: low siltation 
impact. 

Upper Wood River: low erosion and pennafrost 
impacts. Lower Wood River: madiU!Il to high 
potential impacts on petmafrost. High sus
ceptibility to heaving. Low to msdium ero· 
sion potential. Crossing of Tanana River 
needed. 

VEGETATION 

Successively less clearing as se,l!llll!ftt g6es · 
north. In Broad Pa.ssJ no trees 'need 
clearing and the only vegetation lost 

. would be from access road. Sl01< regrowth 
implies that IIIBintenance will not ~ needed 
and also that revegetation may be necessary 
along same areas. Medium to high rate· of 
fire spread; high res~tance tp control. 

Clearing varies from dense spruce-hardwoods 
to alpine tundra. 1-t>st vegetation loss 
will be from access road. Slow regrowth 
implies that maintenance will not be 
needed and that in places revegetation 
may be necessary. ~urn to high rate of 
fire spread; high resist9l'lce to control; 
low resistance in alpine tundra. 

Clearing ~varies from spruce-hardwoods to 
high brush. llist vegetative loss from ac
cess roads, Slow regrowth implies that 
maintenance will not be needed. Medium to 
high rate of fire spread; high resistance 
to control. 

Heavy clearing in valley bottom by Yanert 
Fork; lighter clearing througlwut rest of 
route. High rate of fire ·spread; high re
~istance to control on valley floor; low 
resistance· in· alpine tundm. 

Heavy clearing on valley hott!JiliS to no 
clearing in alpine tundra, Slow regrowth 
in higher elevations. High rate of fire 
spread; h~gh resistance to. control at 
lower elevations; low resistance to con .. 
trol in alpine. tundra. 

Heavy clearing in Yanert Fork; little to rio 
clearing elsewhere. Slow regrowth in higher 
elevations and poorly drained areas. High 
to low rate of fire spread; high to low 
resistance to control. 

Hea'vy clearing for IlllSt of route except 
near Healy. Introduction of brush into 
right-of-way. High rate of fire spread; 
high resistance to control. 

Heavy clearing on Tanana lowlands. Light to 
no clearing in Upper 1\bod River in alpine 
and Illlist ti.Dltb:-a, and the Tanana flood plain 
lllllSkegs. Varying rates of fire spresd and 
controllability. 

~~ 

~ 

WILDLIFE 

Some enhaitcement of bear and moose habitat 
in southern part of segment; no change in 
northern part. This route opens up no 
major new areas to hunting; overall impact 
is liiW. 

Some enhancement of bear and moose habitat 
in heavier forested areas, but no signifi
cant change. Access road opens up a pre
viously inaccessible area to intl'U5ion 
and hunting; since caribou and mose sre 
11resent, this could have a significant 
1mpact on -hunting preserve. Firing on 
tundra areas could severely impact cari
bou habitat. 

Some enhancement of bear and lllOOse habitat 
in heavier forested areas, but little signi
ficant change.· No new areas opened up. 
Overall impact is low. 

Some habitat ~struction ·and. enhancement. due 
to clearing; overall impact of clearing is 
low, No new areas opened up to hunting. 
Coru;truction activities cCJ!Ilbined with trans
portation use of corridor may te!llpOrarily 
repulse s0111e mammals such as wolf and bear. 

Qlnstruction activities may inhibit caribou 
and sheep activities. OVerall habitat modi
fication low, especially if winter roads 
and/or helicopter construction is used. 
Fire can seriOU51Y :impact sleep and caribou 
habitat. Large new area opened by access 
road will increase hunting pressure, 

Construction activities may inhibit caribou 
B!l!i sheep activities. Overall habitat modi
fication low, especially if winter roads/ 
helicopter construction is used. Fire can 
seriously impact sheep and caribou habitat. 
Large new area opened by access road will 
increase hunting ptessure ~ 

Clearing will enhance coru;1derable amount ~ 
moose habitat. Caribou confined to west 
bank of Nenana and t:hll5 will not be affecud 
if line nms on east bank, No new signifi ~· 
cant areas opened up, particularly if GI'EA 
right-of-wy is paralleled or adjoined, 

Construction activities and fire in Upper 
Wood River will negatively affect caribou and. 
sheep. Clearing in Lower Wood River will en· 
hance JOOOSe habitat. Very large area opened 
up by access road will be subjected to 
greater hunting pressure. 

EXISTING DEVELOPMENTS 

Few private holdings - small chance of coo
flict. Low impact - very few existing 
developments • 

Apart from settlements along Denali Highway, 
no developments no impac:ts. 

The addition of a third right-of~way through 
the canyon!i may cause congestion unless 
right!i-of-way are consolidated. Possible con
nection to GVEA line iil Healy. Potential tap to 
provide connection of Cantwell into system. 

N::me 

Possible line connection at Healy Power 
Plant - Usibelli Mine roads may be used 
for access. 

Private holdings (claims, homesteads, etc.) 
along route - towns of Healy, Lignite, 
Nenana: These towns may be affected by 
construction activities since they are 
transportation centers along the segment. 
If GVEA line is adjoined, there will be a 
conflict with the FAA airport at Nenana for 
clearance. 

None 

SCENIC QUALITY/RECREATION 

Entire segment within Mt. Jot:Kinley Coopera
tive Planning and Management Zone. Southern 
part borders Denali State Park- Visible line 
will have high impact, particularly if to west 
of highway and railroad. Line can be con
ceal.f!d somewhat, however, in most of segwent. 
BJioad Pass has least cov~r for line. 

L9w impact on scenic quality; this area is 
of medium scenic quality and not readily 
accessible, However, there is a high im
pact on wilderness, especially i£ an access 
road is bull t. 

~dium impact on scenic quality; area is of 
high scenic quality, but line can be con
cealed. Entire segment wit:hin MMPCIM Zone, 

Severe impact on'scenic quality; not only is 
the canyon an area of high scenic quality, 
concealment of the line is hard and the west 
bank of the Nenana is park land. 

High impact to wilderness quality, but limited 
to the immediate valley occupied by line: 
nature of terrain will adequately conceal line 
unless it is run on ridges· (unlikely in this 
segment). 

High impact to wilderness quality except for 
lower Moody Creek, (Vsibelli Mine works). 
Nature o~ terrain will conceal line except for 
ridge along lower Moody Creek where line will 
be silhouetted. 

No impact on Dry Creek archeologicill site 
since line will travel on east bank of Ne
nana River. Medilll!l impact near Healy and 
in the Goldstremn Hills; low impact along 
lower Nenana River. Impact will be less 
if GI'EA right-of-way is adjoined. Low illl
pact on wildetiiess. 

Low impact on scenic quality due to extre!11e 
inaccessibility. Wilderness quality will 
receive high impact in upper Wood River, 
medilll!l to low along lower Wood River be
ca\J5e of varying conceelnmt and presence 
of civilization. 

NENANA IMPACTS 



Watana to Paxson via. 
Butte Creek (18) 

Paxson to Foh·b.,ks (19) 

W a tan a to Slid• Mtn. 
via Vee (20) 

Paxson to Slide Mtn.' 
via Glennallen (Zl) 

Slide Mts. to Point 
MacKenoie (22) 

SOILS 

Vulnerable to p~rmafrost-degradation. Law
lying area~ are susceptible to heaving and 
.settlement. Erasion potential b medium to high. 
Access road will need to be adequately c:ulvetted 
over ar-eas of paor drainage. 

.. 

In Delta Canyon bedrock irJ easily reached for 
tCWer foundations. ThU:otrupic silts north of 
SUtri'mit Lake ·combined with aeiStnic risk :wUI 
a.ffect':reliability-ofline.- Phelan Creek, Tanana 
River 1 Gulkana River. Shaw and Salcha CreOks 
need crossings. 

Low areas vUlner-able to heaving. Co~siderable 

impact to p'et-ma.fro.st ptissible fr:o~ access' 
road: winter construction prefet-able,. Access 
road Will need 'to be adequately c.ulverted over 
areas of poor drainage. 

Vulnerable -to -heaving. ConBiderable impact to 
permafroSt possible from access' road; winter 
constbiction prefeTable. Access rOa.d wiU 
need to be adequately cuh~erted in areas of 

·Poor" drainage. Ov-erall impacts would be 
reduced il Alyeska. right-of-way were to be 
adjoined whel"e possible. 

Erosion impact .from construction and access 
l"Oad can be high, Permafrost degradation is 
unlikely. Impact of oonstl"uction and road 
on Knik Arm soil5 will be low. Frost heavini 
is "';ety probable in poorly drained areas. 

VEGETATION 

Minllnal clearing throughrut S'eglhent; no need 
for mainteruince. Possible disruption <?f 
surface mat and subsequent erosion on slopes 
or permafrost. d<ogradation on ~oorly ~rained 
areas. Fires have low t~ ,medium res1st~ce 
to control. 

i.ight clearing from Paxson to Donnelly Dome 
area, Heaw clearing as route ~oes north. 
Brush· introducti"" in clearings m Sproce
Hardwtiod· forests. Slash liiUSt be disposed of 
to preve71t beetle irifestations. Vegetation 
has llll!ditm1 to high rate of fire spread and 
high to mediun resistance to control. Impacts 
overall would be less if Alyeska Tight-of-way 
were to be adjoined. 

Light Cleating over ~t _of :route; some clear~ 
ing through 'Spruce-Ha'rdwt>ods necessary around 
lower Little Neld!ina River. Risk of beetle 
infestation· < slash. Vegetation on Upper 
Susitna plateau has low to mediun rate of fire 
spread and llll!ditml to high resistance . to con
trol. Vegetation on lower Littl~ Neld!ina has 
high rate of spread and high res1stance to 
controL 

Mediun to hea"Y ·clearing throughout segment, 
Brush introduction will occur in clearings, 
Risk of beetle infestation of slash. Vege
tation has high rate of fire spread Blld high 
resistance to control. overall impacts vould 
be reduced. if Alyeska right•ef-way were to be 
adjoined were.possible. 

J;:xc;;,pt. for Tabneta Pass anci Gunsight Mountain 
area,._segment. required mediun to heavy clear
ing for entire length. Brush introduction 
will occur in clenrings. . Clearings will need 
periodic ~inten2l'J.ce. Risk of beetle infest
ation of slash. Vegetntion has mediUII to 
high rate of fire spread and. high re"'istance 
to control. 

WILDLIFE 

Possible inteXference with caribou and bison' 
mo~ts. Low impact on moose in $outhem 
part, but will enhance .habitat on nnre 
heavilY forested areas. Low impact on Dall 
Sheep in Delta Can)<m since line will ,stay 
low •. Minimal <!Bst:ruction of dud habita_t 
if right-of-way crosses ~cha ~loughs and 
ponds. by Donnelly !lome. S1ltat10n in llil
kana Salcha lllld Shaw creeks will affect 
;mad~ fish. 

Possible interference with Neld!ina caribou 
herd li'IDvemerits. Low impact on mose exc~pt 
on lower Little Neld!ina, where clearings 
will enhance caribou habitat. This route 
opens a very, large area to hunting. 

Possible interference with Neld!ina caribou 
herd 'JT¥JVeinents. AI though rooose are numeroUs, 
Jllajor-impact should be the enha.nceJrOmt of 
habitat alang clearings. Fire will be 
destructiye to_caribou hab~tat, my ~nhance, 
rooose habitat, Overall impacts would be 
less if the· Alyeska right-of-way were to 
be adjoined. 

.· 

Low impact on Dall Sheep. Clearing will en
hance JJJJose habitat. Low ·impacts on. wildlife 
.in general. 

EXISTING DEVELOI?MENTS 

No existing <!Bvelopments except for scarce 
settlements along Denali Highway. No impact. 

Settlements along Richardson High>lay may be 
impacted by line right-of-way acquisition. 
Towns of Delta Jtmction and Big" Delta will 
receive some impacts, li'DStly beneficial, . 
from transit of material and labor. Poss1- , 
ble congestion of right-of-way through Delta 
CBnyon unless rights-of-way are consolidated. 
OVerall impacts would be less if Alyeska 
right-of-way ""re- to be adjoined. 

N:J.ne 

Town of Glennallen will receive some impacts, 
mstly beneficial, from transit of naterial 
and labor. No other m j or impacts. OVerall 
impacts would .be less if Alyeska right ~of· 
way were to be adjoined. 

Consi<!Brable fanning comnunity on Faber -
corihicts noa.y arise in land use. Roads by 
abandoned coal mine areas can be used as 
access. Lower Matanuska Valley has a high 
ratio of privately owned land which will 
result in acquisitiOn for right-of-way. 

SCENIC QUALITY/RECREATION 

Low impact on Butte Creek are~, mediUII\. impact 
on view as seen from Denali Highway; !me can 
be concealed srnnewhat from highway. Prelim
inary route surveys in Tangle Lakes ~c
logical District will locate ard!eolog~cal 
sites; adjustment of~ would.alleV18te 

~~~~ ~r;~~-:z ~wle~~d ~~~-
to lessen impact on recreati-on and scenic 
quality. 

High impac.ts on scenic quality l'rom Paxson 
to Donnelly Dome, medium to Delta Junction, 
and low to Eielson A.F.B. Impact is a func
tion of existing scenic quality and ability 
to conceal the transmission line* If trans
mission line is routed parallel to Richardson 
Highway,, recreation areas and hist~?ric- sites 
will be negatively affected. If ll.Il<l ad-

. joins the Alyeska right-of-way, impacts will 
be less. 

Wildern-ess quality suffers since this would 
be a. pioneer cal'ridor. 

Low impact on scenic quality - line can be 
easily concealed for entire ~groent. P<:>s
sible conflicts with recreauonal and h1s~ 
toric sites depending on final location. 
Impacts .would be less if Alyeska right-of
way were to be adjoined. 

Severe· impact on scenic quality of Upper. 
Matanuska Valley and Tabneta Pass.. Partial 
concealment is possible. Impact lessens as 
vnlley wi<!Bns, and agricultural use be""""s 
mre apparent and concealment increases. 
Low impact on WI< Ann area; line can avoid 
all recreation areas and be concealed from 
roads. 

DELTA/MATANUSKA IMPACTS 



ENVIRONMENTAL IMPACTS OF CORRIDORS 

Impacts of Preferred Corridor Susitna-1 

Soils: In the. lower Susitna Valley the corridor will encounter substantial 
areas of poorly drained soils that although not. vulnerable to erosion will, 
however 1 pose the problem of frost-jacking of tower fqotings and anchors. 
Unless measures are takenJo counteract ~his potential problem, additional 
maintenance and its corresponding impacts will· be neces~ary. The better 
drained upland soils are less vulner'able to heaving, but 1 as with many 
flood plain soils 1 is rather susceptible to erosion, particularly stream 
erosion. Since the relative proportions of these two soil types vary 
from poorly drained soils in the southern portion to well drained upland 
soils in the northern, the impacts associated with the'm will have a similar 
distribution. 

Access fOa~L co:nstruction 1 although. requiring heavy clearing 1 will be 
relatively easy in the upland soils. Water erosion will occur somewhat, 
particularly during the construction phase, influencing water quality 
in the clearwater streams crossed. Road constr~ction in the areas of 
poorly drained peat~ will involve problems of hardening the surface 
sufficiently to bear construction traffic. Rutting and gouging of tracks 
will occur if conventional vehicles attempt to cross an unhardened 
surface. Corduroy, piles 1 deep fills 1 and drainage are methods of 
hardening muskeg surfaces 1 all of which are expensive and will involve 
local impacts. Avoidance ~f the problem by careful routing 1 winter con
stl"uction 1 and/or use of low-pressure tread vehicles w.ill involve less 
impacts. 

Permafrost is generally not present. \\7here isolated masses do exist 1 

they are buried fairly deeply. Potential thermal disruption of perma
frost along this corridor is unlikely . 

The corridor parallels the Susitna 1 involving no crossing 1 but inter-
sects several tributaries from the Talkeetna Mountains. Fording of 
machinery and yarding of logs across these streams will result in 
increased sedimentation. In tl;te smaller clearwater streams this may result 
in reduction of spawning habitat_ and potential gill damage in fish down
stream of the crossing. 

Vegetation: If the line to Point MacKenzie is 345 kv 1 the amount of 
clearing for the. right-of-way will be up to 21308 acres; if the line is to 
be i30 kv 1 the amount of clearing will be up to 2 1 060 acres. The actual 
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clearing will probably not be as high as these acreages since veg~tation 
along some stretches may not require clearing, except around tower bases. 
The terrain being relatively flat, the access road can utilize the right
of-way without additional clearing. 

The immediate effect of this clearing will be the destruction of the vege
tation; the much more significant impact will be upon erosion and wildlife 
habitats. In hilly terrain lJlechanical clearing methods such as bulldozing 
will cause considerable disruption of the soil and subsequen,t erosion and 
stream sedimentation. The use of brush blades or rotary cutters will 
reduce this effect .. On steep slopes hand clearing will mitigate the otherwise 
heavy erosion potential likely with mechanical clearing. 

To reduce available fuel for forest fires, and to reduce potential infesta
tion of healthy trees by spruce beetles (Dendroctomus rufipennis) and 
ips beetles, slash must be disposed of. This can be either by sale of market
able timber or by burning. Although burning will reduce air quality tempor
arily, it is more economical and less damaging than the alternatives. 
(See Mitigating Measures) . 

Regrowth rates along this corridor are fast enough, particularly in the 
southern portion, to warrant periodic suppression of tall growing trees 
which pose a hazard to the transmission line. The preferred method along 
this corridor is manual application of a suitable herbicide, The amount 
of clearing to be maintained, the modest regrowth rates, and high cost 
of labor make this alternative preferrable in this corridor over aerial 
application of herbicides on the one hand, or hand cutting of residual 
trees on the other. If proper application techniques are adhered to (see 
Mitigating Measures), there will be no other impacts other than the maintenance 
of a sub-climax vegetation. Accidental overspraying or wind drift, or 
improper dilution resulting in unnecessary destruction of vegetation, 
and spraying of water bodies resulting in habitat destruction for aquatic 
life are not likely to occur with manual application. Sections needing vegeta
tion suppression occurs in the bottomland spruce-poplar, lowland spruce
hardwood, and upland spruce-hardwood forests, particularly in 'the bottomland 
spruce-poplar and muskeg-bog areas, which comprise a significant proportion 
of the ecosystems crossed by this corridor, will need little clearing and 
no vegetation suppression. Lowland spruce-hardwood areas will not 
need to be maintained as often as bottomland spruce-poplar. 

Wildlife: Alteration of vegetation patterns will affect wildlife. This 
corridor traverses many areas of moose concentration, and moose should 
benefit from the introduction of brush resulting from the regrowth on 
the clearing. Since the clearing must be maintained, this brush area 
Will last for the life of the line. Most brush areas are in transition, 
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changing from the brush phase to some other phase nearer thEl climactic 
phase; the brush in a transmission clearing can be counted as a more 
permanent source of browse . 

Animals dependent upon climactic forest, such as squirrels., will suffer 
loss and displacement. However, their faster reproductive rates will 
allow their populations to adjust rapidly. 

Most animals will benefit from the edge envh·onment, offering both forage 
and cover for the adjacent forest and brush. Initially, animal movements 
may occur along the right-of-way, but as the brush grows into a dense 
cover this will be limited. In any event, this impact should be low in 
this corridor. 

Construction itself will affect wildlife. Larger mammals may temporarily 
leave the area to return after the construction activity. Smaller animals 
will suffer loss of individuals, but should recuperate rapidly once con
struction is completed. The density of forest in this corridor will allow 
animals to move only a short distance to avoid contact with construction 
activities. 

Vegetation suppression, by whatever method, will periodically remove 
cover from along the right-of-way. However, due to the surrounding 
cover of the uncleared forests, this impact will be insignificant. . . 

Recreation: The Susitna-1 corridor will approach within 10 miles of 
several recreational and wayside areas in the lower Susitna valley. 
The largest of these is the Nancy Lakes Recreation Area. In addition, 
the corridor will run adjacent. to the Denali State Park for 22 miles. 
However, the Susitna River will separate the corridor from the Park; 
the mai:q access to lands within the Park is the Anchorage-Fairbanks 
Highway, and this is an average of 10 miles away to the west over a 
2, 000 to 2 , 500 feet high ridge . 

Depending upon the policies of the land managing agencies involved, 
this corridor will provide access to. areas previously difficult of access. 
The largest such area is that south of Nancy Lake to Point MacKenzie. 
Dense forest and muskeg limit travel. Another such stretch is that from 
Talkeetna north. Although the service road parallels the Railroad, it 
will offer a significantly easier access by car or truck to this corridor. 
~fany cabins along these stretches will be protided with better access; 
however, the creation of easier access may interfere with isolation desired 
by many of the owners. If no bridge is provided over the Talkeetna River, 
the service road will be less attractive to casual travellers. 
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Cultural Resources: The National Register of Historic and Archeological 
Sites lists only one site in the area, Knik Village. The corridor will 
run at least 10 miles to the west of this site. It is likely that archeo
logical sites will be found along the corridor, either during the location 
survey or during construction, If so, minor route relocations , or careful 
tower locations , will protect these sites. Inadvertent alteration of a 
site will reduce or destroy its historical value. 

- -. 

Scenic Resources: This corridor does not traverse any areas of good 
or high quality scenic values. Tile northern portion is, however, more 
scenic than the southern portion. In the northern portion the fairly 
continuous moderately dense forest will provide ample screening from 
transportation routes. Further south, the forests are more intermingled 
with open muskeg. Glimpses of the transmission line can then be seen 
fro~ the highway or railroad through these muskegs. South of Nancy 
Lake the corridor and the transportation corridors diverge, and although 
cover becomes more sporadic, the line will no longer be visible from 
the transportation routes. The transmission line will not be visible_ 
from the Nancy Lake Recreation Area. 

As the Alaska Railroad and the transmission corridor approach Gold 
Creek, the valley becomes more confined, and screening becomes more 
difficult. However, it appears that the line can be concealed through most 
of this portion. 

Land Use and Resources: From Point MacKenzie to Nancy Lake the -
corridor follows no existing corridor for 32 miles. North ofNancy Lake 
to Gold Greek the corridor parallels the Alaska Railrdad, and to Talkeetna 
the Anchorage-Fairbanks Highway and Matanuska Electric Association 
distribution lines. No impact is expected on these utilities. 

Although agriculture in this area is generally limited to a few farms 
and subsistence gardens, there is potential in- the better drained soils 
to support farming. The corridor will encounter some agriculture near 
Nancy Lake, and again about 25 miles north near the settlement of Montana. 
Impact on agriculture will be very low . 

Good stands of black cottonwood and balsam poplar exist near the Talkeetna 
River, but there is no extensive fdrestry to be impacted by the corridor. 
Future forestry may utilize the access road both for logging and as a 
fire road, but this impact is low and depends also upon the land ownership . 
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Impact on mineral resources is low; the corridor does not traverse 
signifi.cant areas of potential metallic minerals, and does not approach any 
existing coal or oil developments although the potential for coal, oil and 
gas exists along nearly the entire length of the corridor. Due to the high 
cost of a low-load tap on a 345 kv line, the likelihood of the development 
of these resources due to the proximity of a transmission line is low; 

Social: Few towns are encountered by the corridor. Whenever possible, 
the final location will·circumvent communities. The construction phase 
can last somewhere from three to five years. During that time, work on 
the transmission line will affect these communities. The numbers of 
workers needed on a transmission line relative to a pipeline is low, 
Workers will be housed in camps, or will be based in Anchorage or Fair
banks, both of which are large enough to absorb the workforce. Labor 
will probably be recruited from these cities or brought in by the 
contractors. Little or no labor force will be drawn from the smaller 
communities since it is not expected that their residents might have the 
skills and qualifications for transmission _line work. 

Some economic impact can be expected, as flying services, motels, 
restaurants, and entertainments receive business, not only from the 
transmission line workers, but from related personnel, also. Talkeetna 
is the only community, except Anchorage, receiving these impacts from 
corridor Susitna-1. It can be expected that Anchorage could accept 
this impact with little strain, but the impact may be high for Talkeetna. 
The impacts may be adverse in that services might be temporarily 
monopolized by the construction activity, and good in that it would bring 

. considerable money to business in the· town. 

Impacts of Preferred Corridor Nenan.a-1 

Soils: The incidence of pertnafrost increases from Devil Canyon north 
to Fairbanks; however, it is generally discontinuous, with a fairly deep 
table. Impacts resulting from thermal degradaticn will be low , except 
for soils in the Moody area which are ice-rich. 

As in Susitna-1, soils vary from poorly drainep. soils on lowlands, and 
better drained soils on slopes. Erosion potential for the majority of the 
corridor is low to medium since the greater portion of the corridor is on 
relatively level land. Two significant exceptions are the sections in the 
Nenana Canyon and the 11 Goldstream Hills. 11 

The Nenana Canyon area would pose severe erosional problems for an 
access road due to the steep slopes encountered. Discontinuous permafrost 
is found, which presents a high potential for degradation. 
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Due to the physical and political restraints, the corridor will have to 
traverse many slopes. Soils are often shallow on these slopes; indeed, 
many of them are talus. The upper canyon is constricted between Panorama 
Mountain and the Nenana River, and an extensive, unstable talus slope 
lies at the foot of Panorama Mountain. In the lower canyon:, thin, unstable 
soil blankets the steep slope to the east of the highway . Where the corridor 
traverses slopes such as these, erosion will be a serious problem, especially 
on thin soils or unstable soils, This impact will be especially objectionable 
since erosion scars may be visible from the Anchorage-Fairbanks Highway 
and Mt. McKinley National Park. Because of the potentially s~vere impact 
of our access road in this area, none will be built and helicopter construction 
will be used. 

The Nenana Canyon area is also in the vicinity of several large faults. 
The Denali Fault crosses the corridor just north of Cantwell, and another 
active fault is encountered near Healy, north of the lower canyon, This 
factor will affect location of the transmission line on unstable slopes . 

The soil in the Goldstream Hills contains lenses of fine grain material 
which, combined with the slopes encountered by the corridor, poses a 
potential erosion problem; Fortunately, rainfall is scant in this area. 
The low lying areas in the Goldstream Hills have a shallow permafrost 
table; so avoiding the potentially erodable fine grain soils by locating 
the transmission line low will present a problem with frozen soils and 
muskegs. 

The corridor will cross Portage Creek, the West and Middle Forks of the 
Chulitna River, the Jack River, the Nenana River, Yanert Fork, Healy 
. and Lignite Creeks, and the Tanana River. With the exception of the 
Nenana and Tanana Rivers and Yanert Fork, .these are clearwater streams. 
Fordings and crossings which disturb the bottom will affect water quality, 
as will run-off into these streams from a disturbed clearing. 

Vegetation: Up to 1, 440 acres will need clearing along this corridor, 
Actual acreage of clearing will probably be much less since this figure 
assumes clearing to the full width of the right-of-way. In many areas, 
only the areas around the tower bases will require clearing, particu- · 
larly in the lowland spruce-hardwood and muskeg-bog ecosystems. 
The heaviest clearings will be necessary in the bottomland spruce
poplar and upland spruce-hardwood ecosystems along the lower Nenana 
River and the Tanana floodplain. Along the greater part of the corridor, 
the access road can be incorporated into the clearing due to level 
terrain. From Devil Canyon to Healy, there will be no access road. 
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The most immediate effect of clearing will be the destruction of the cleared 
vegetation. The timber cleared from the bottomland spruce-poplar will 
be sold, if merchantable. · Non-merchantable timber will be burned if 
an access road is present. With no access road, machinery cannot be 
brought in for stacking, burning, or chipping, and downed timber will 
be left along the clearing. Beetle infestatien will be of concern mainly 
in the bottomland spruce-poplar ecosystem . 

Some disruption of the soil ft.-om clearing is to be expected; increased 
erosion because of this, and enhanced by the lack of cover, will result. 
If vegetation is cleared up to river banks on stream crossings, this may 
result in additional sedimentation. Clearing will entail habitat modification, 
to be discussed under "Wildlife. 11 

Regrowth rates along this corridor are slow enough to not require a 
program of vegation suppression other than occasional cutting during 
routine inspection and maintenance patrols. 

Wildlife: There will be loss of individual smaller animals, and displace
ment of others; however, this is a temporary setback. High reproductive 
rates of smaller mammals and re-invasion will allevia.te this impact. 

A permanent habitat modification will result from the clearing and maintenance; 
a corridor of brush will be maintained through otherwise forested land. 
Animals dependent upon climax: forest, such as squirrels, will suffer 
some habitat loss. Animals dependent upon brush and forbs for browse 
will gain. 

Apart from local concentrations, the only major moose concentration along 
this corridor occurs from Healy to the Tanana River along the Nenana 
River. 

After the construCtion phase, moose will benefit from the 11 edge 11 environ
ment, offering increased browse immediately adjacent to forest, which 
provides cover. 

Depending upon the final location, the access road may result in additional 
hunting pressure upon moose in this area. This will also depend upon 
the chance of more hunters in the area than presently since if the number 
of hunters remains the same, there is no reason. to suspect that increased 
access will result in better hunting success. 

In passing through the lower.Nenana Canyon, the Nenana-1 corridor 
traverses Dall sheep habitat. However, since the sheep tend to inhabit 
areas higher than any feasible line location, and since no access road 
will be used in this area, impact on Dall sheep will be low to none. 
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Recreation: The Nenana-1 corridor will parallel eight miles of the 
northeast border of Denali State Park, but will.be separated frorn th.e 
boundary by Indian River, the Alaska Railroad, and .at least one mile. 
of buffer. Fur!her north, it parallelsthe east border of ~.ft; McKinley 
National Park for 30 miles, being separated by the Nenana River, the 
Anchorage-Fairbanks Highw!iy, and. the Alaska Railroad. At no point 
will the corridor cross lands proposed as additions to the Mt. McKinley 
National Park. 

The access road will open up no extensivej:>reviously inaccessible areas 
since it will parallel existing transportation a few miles distant; no 
recognized wilderness areas are infringed. Use of the access roap by 
the public will be determined by the relevant land-irJanagipg agency. 
If the final route locatio? crosses the Clear MEWS, restrictions may be 
placed upon public use of this portion of the access road. 

. . 

Cultural Resources: The National Register of Historic and Archeological 
Sites lists only one site approached by the Nenana~l corridor, the Dry 
Creek archeological site. This lies to the west of Healy, the Nenana 
River, and the existing transportation corridors. Since the corridor 
runs along the east bank of the Nenana, there will be no impact on this 
site. 

If the final route survey discloses an unsuspected archeological or 
historical site v:rith potential for inclusion in the National Register, 
minor route relocations, or careful tower location, will protect these 
sites. Inadvertant alteration of a site will reduce or destroy its 
historical value. 

Scenic Resources: The corridor passes through an area recognized as 
being of good to high scenic quality from Devil Canyon to Healy. The 
possibility of screening throughout this area varies from moderate in the 
:southern portion around Chulitna, to minimal in the Broad .Pass and the 
upper and lower canyons of the Nenana River. Scenic quality will be 
impacted, the impact being a function of existing scenic quality and the 
opportunity for screening. Impact in the Nenana Canyon will be high; 
impact on Broad Pass will be moderate to high; impact elsewhere will 
be moderate. Two favorable factors mitigate the impact somewhat: 
1) The. corridor is not visually intact as the Alaska Railroad and the 
Anchorage:_Fairbanks Highway have already reduced scenic quality 
somewhat. 2) The major views south of the canyons are tothe west, 
toward the Mt. McKinley massif, whereas the corridor lies to the east 
of the transportation routes, the most likely viewpoints. (See Mitigating 
Measures.) 
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Land Use and Resources: The Nenana- I corridor follows existing corridors 
for its entire length~ For 10 miles it follows the Alaska Railroad from 
Gold Creek. From north of Chulitna to Ester it follows' a combined 
Railroad/Highway corridor. From Healy north it also parallels the 
Golden Valley Electric Association 138 kv transmission line. It is 
possible the corridor could adjoin this right-of-way or theGVEA line 
could be rebuilt to a higher capacity and the existing right-of-way 
utilized. · 

Although the potential for agriculture exists along this corridor in the 
Tanana Valley portion, it exists in the form of home gardens and grazing 
if at all. · Impact on existing and potential agriculture is low to none. 

Some forestry .exists in the bottomland spruce-poplar forests along the 
lower Nenana River and the Tanana River. Possible sales of merchantable 
timberfron1. the clearing in this area will bring short-lived business to 
the town of Nenana, but this impact will be low. Use of the access road 
as a logging road and firebreak may occur, but this use will not sign'ifi
cantly affect logging in this area. 

Although. the ~orridor approaches and crosse;s several mineralized areas 
and fossil fuel deposits, it will not make power directly available for 
development except through distribution systems of the existing electric 
utilities. The access road may be used as a prospecting road, but will 
not serve for heavier.use. The value of the minerals and fuel is such 
that if a profitable area were to be developed, it would be feasible to 
relocate small sections of the transmission line.· On the whole, impact 
en existing and potential mineral and fuel extraction is low. 

. Slightly more than half o~ the length of this corridor passes through 
·the Mt. McKinley Cooperative Planning and Management Zone of Ecological 
Concern. This is a study area 6f a joint State-Federal Planning and 
Management Committee responsible for land use planning in the area 
peripheral to the Mt. McKfniey National P'ark. 

Social: These towns will be affected by the corridor: Cantwell, Healy, 
· Nenana, .and 'Fairbanks. Cantwell is a small community with no electric 
u~ility, and· few services apart from a railroad station an:d a few 
restaurant/motel/ gas stations. Incoming material may arrive atthe 
Alaska Railroad; possible congestion of the station may occur. This is 
an insignificant impact, however, and quite temporary. It is possible 
that Cantwell will tap directly from the 230 kv transmission line. 
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Electrical service will either be via future distribution lines of one 
of the existing utilities or by tapping from a new substation. Th~ 

proposed 25 kv distribution line to McKinley Park may eventually extend 
south to serve Cantwell and Summit. If the transmission line is constructed 
first, pressure is expected to be greater for a substation to serve 
Cantwell and Sumrr.it. The presence of a nearby transmission line will 
undoubtedly result in increased pressure from the community for electrical 
seni.ce; although which of the two methods will be determined by the 
cost and feasibility of both. Healy is similar to Cantwell, except that 
it is served by the GVEA system's Healy steamplant. 

Nenana is a fairly important transportation node, situated at the crossing 
of the Tanana River, a navigable waterway, by the railroad and highway 
corridors . Situated in a bottomland spruce-poplar area, if the timber 
from a line clearing is to be sold, then the logs will pass through Nenana, 
offering some business and jobs. It is unlikely that much labor for the 
actual line construction will be drawn from Nenana~ The town is already 
served by the GVEA system. The existing Healy 138 kv line passes 
very close to the town. For a short stretch it uses shorter towers and 
spans t? minimize ha2:ards to aircraft using the FAA strip south of town. 
The corridor will be far enough from the airstrip to reduce this hazard 
to a minimum, and any spans deemed hazardous by the FAA will be marked. 

Impacts of Alternative Susitna-;2 

Alternative co~ridor Susitna-2 duplicates Susitna-1 from PoirJ.t MacKenzie 
to Talkeetna. Impacts are identical for this segment, and are discussed 
under impacts of preferred corridor Susitna-1. Impacts discussed here 
are for the segment from Talkeetna to Gold Creek via Troublesome Creek. 

Soils: In the southern portion of this alternative there is a high proportion 
of poorly drained soils which can be expected to present problems for 
tower footings and access roads. The severity of the problem will depend 
upon the vulnerability of the soil to frost heaving and the ability of the 
final line survey to avoid areas of poor soils. 

In the upland areas around Troublesome Creek, gravelly soils will present 
erosional problems, particularly since steeper slopes are encountered. 
Frost heaving should be less of a concern, and maintenance of footings 
will he less . 

There will be little or no problem with thermal disruption of permafrost 
as there is only discontinuous, deeply buried permafrost along this 
alternative. However, final line survey can locate and avoid any high 
risk areas. Thermal disruption, particularly in the upland areas, could 
lead to gulleying and other forms of erosion. 
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Crossings of the Talkee1na and Susitna Rivers, paralleling of 'Whiskers 
Creek, and a possible crossing of Troublesome Creek are necessary. 
Fording of the Talkeetna and Susitna Rivers is unlikely. In any event, 
the rivers are both already sediment laden rivers and will be little 
affected by additional sediment. Sediment will negatively impact fish 
habitat in the Whiskers and Troublesome Cre.eks, both of which are· 
clearw.ater streams. 

Vegetation: The amount of clearing for the Susitna-2 alternative is up 
to 2, 375 acres, 67 acres more than that for SQsitna-1, if the line is to 
be 345 :kv. A 230 kv line would require up to 2,121 acres, 61 mere than 
a similar line along Susitna-1. The actual acres of clearing will probably 
be less than these figures since some stretches may only require clearing 
for the access road and the tower bases.. In the southern portion the 
terrain is flat enough so that the clearing will include the ac;:cess road; 
in the steeper terrain the access road may have to deviate from the right
of-way to maintain grade, and this will require additional clearing. 

The immediate effect of this clearing will be the destruction of the vegetation. 
The much more significant impact will be upon erosion and wildlife habitats. 
In hilly terrain, mechanical clearing methods such as bulldozing will 
cause considerable disruption of the soil, and subsequent erosion and 
stream sedimentation. The use of brush blades or rotary cutters will 
reduce this effect. On steep slopes hand clearing will mitigate the otherwise 
heavy erosion potential likely with mechanical clearing. 

To reduce available fuel for forest fires, and to reduce potential infestation 
of healthy trees by spruce beetles (Dendroctonus rufipennis) and ips 
beetles, slash rr.ust be disposed of. This can be either by sale of merchant
able timber or by burning. Although burning will ;reduce air quality 
temporarily, it is more economical and less damaging than the alternatives. 
(See Mitigating Measures.) 

Regrowth rates along this corridor are fast enough, particularly in the 
southern portion, to warrant periodic suppression of tall growing trees 
which pose a hazard to the transmission line. The preferred method 
along this corridor is manual application of a suitable herbicide. The 
amount of clearing to be maintained, the modest regrowth rates, and 
high cost of labor make this alternative preferable in this corridor over 
aerial application of herbicides on the one hand, or hand cutting of 
individual trees on the other. If proper application techniques are adhered 
to (see Mitigating Measures),· there will be no other impacts other than 
the maintenance of a sub-climax vegetation. Accidentaloverspraying 
or wind drift, or improper dilution, resulting in unnecessary destruction 
of vegetation and spraying of water bodies resulting in habitat destruction 
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for aquatic life are n.ot likely to occur with manual application. Sections 
needing vegetation suppression occurs in the bottomland spruce-
poplar, .lowland spruce-hardwood, and upland spruce-hardwood forests, 
particularly in the bottomland spruce-poplar and muskeg-bog areas, 
which comprise a significant proportion of the ecosystems crossed 
by this corridor, will need little clearing and no vegetation suppression. 
Lowland spruce-hardwood areas will not need to be maintained as 
often as bottomland spruce-poplar. 

Wildlife: Alteration of vegetation patterns will affect wildlife. This 
corridor traverses many areas of.moose concentration, and moose should 
benefit from the introduction of brush resulting from the regrowth on 
the clearing. Since the clearing must be maintained, this brush area 
will last for the life of the line. Most brush. areas are in transition, 
changing from the brush phase to some other phase approaching the climactic 
phase. Th~ brush in a transmission clearing can be counted as a more 
permanent source of browse . 

. Animals depenaent upon climactic forest, such as squirrels, will suffer 
loss and displacement. However, their faster reproductive rates will 
allow their populations to adapt rapidly. 

Most animals will benefit from the edge environment, offering both 
forage and cover fl"om the adjacent forest and brush. Initially, animal 
movements may occur along the right-of-way, but as the brush grows into 
a dense cover, this will be limited. In any event, this impact should 
be low in this corridor . 

. Construction itself will affect wildlife. Larger mammals may temporarily 
leave the area to return after the construction activity. Smaller 
animals will suffer loss of in.dividuals, but should recuperate rapidly 
once construction is completed. The density of forest in this corridor 
will allow animals to move only a short distance to avoid contact with 
construction activities. 

Vegetation suppression., by whatever method, will periodically remove 
cover from along the right-of-w;ay. However, due to the surrounding 
cover of the uncleared forests, this impact will be insignificant. 

Recreation: This corridor penetrates 26 p1iles of the Denali State Park, 
coming within 4 miles of the Anchorage-Fairbanks Highway near th~ Park 1s 
southern border. This puts the corridor within easy walking distance of 
the highway for a significant part of its length within the Park. This 
will affect present and potential trails intersecting the corridor. 
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Accessibility to the Park would be increased by the creation of an 
acces~ route parallel to the highway; however, the highway and the 
Susitna River are not separated more than nine or less than four and 
a half miles, so the corridor, which separates the two, will not service 
an inaccessible .area. Hunting is presently prohibited in Denali State 
Park so an access road will have no value as hunters 1 access. Impact 
on recreation will be negative since the entire area of the Park to the 
east of the highway will be limited for hiking and day trails .. 

Cultural Resources: The National Register lists no historical or archeo
logical sites along this corridor. If the final route survey locates· 
an archeological site, minor relocation or careful tower location will , 
avoid disruption of the site. Inadvertant disruption of an archeological 
site will reduce or destroy its archeological value. 

Scenic Resources: The transmission line can be effectively hiddeiJ.. 
from the highway for its entire length; however, its .impact is. still 
high because of conflicts with the existing. and. potential trails in the 
State Park. A significant value of these trails is aesthetic, and visibility 
of a transmission line from an intercepted or adjacent trail will s~tj.pusly 
detract from the original purpose of these trails . 

. . Land Use and Resources: The majo; .la~d use of this segment is scenic 
. and recr~ational. Impacts are as described.ab~~e.under 11 Recre~tion 11 

- - • • •• • • • • - < • • • • • • -~ 

and "Scenic Resources. 11 

TJ:lere will be no significant impact on forestry or agriculture because 
of the exclusive nature of the State Park.land use. There will be no 
impacts on other resources in this segment. 

Soils: The soils encountered along this alternative are basically well 
suited to the construction of an access road. The low erosion potential, 
absence of significant permafrost, and th~ gravelly texture indicate 
that effects of erosion and consequentsedimentation will be low. 

Depending upon the final rcmte survey I several small clearwater creeks 
willbe crossed. Some .sedimentation will occur from fording of construc
tion equipment. This sedimentation will be. of a te~porary nature 1 

and of low significance since this upland a~ea is not.an important' 
fishery. The Talkeetna River will need at least one crossing, but 
probably will not be forded. Since the Talkeetna River ca'rries a glacial 
silt load, any additional sedimentation will not be significant. 
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The upland soils are quite shallow; excavation of footings may require 
blasting. Access road location may have to deviate from the transmission 
line in order to keep an acceptable grade without extensive excavation, 

Vegetation: The Susitna - 3 alternative for 345 kv could require up to 
1, 900 acres, 407 acres less than that for Susitna - 1. For' 230 kv, this 
alternative would require up to 1, 696 acres, 364 acres less than a similar 
line along .corridor Susitna '- 1; The majority of this clearing will occur 
in the Talkeetna River valley. Little or no clearing will be required 
in the upland areas toward Devil Canyon. 

The immediate effect of this clearing will b~ the destruction of the 
vegetation . The much more significant impact will be upon erosion and 
wildlife habitats. In hilly terrain mechanical clearing methods, such as 
bulldozing, will cause considerable disruption of the soil and subsequent 
erosion and stream sedimentation. The use of brush blad.es or rotary 
cutters will reduce this effect. On steep slopes, hand clearing willrni,tigate 
the otherwise heavy erosion potential likely with mechanical dearing. 

To reduce available fuel for forest fires and to reduce potential infestation 
of healthy trees by spruce beetles (Dendroctomus rufipennis) and ips 
beetles, slash must be disposed of. This can be either by sale of merchant
able timber or by burning. Although burning will affect air quality tempo
rarily, it is more economical and less damaging than the alternatives. 
(See Mitigating Measures.) 

Regrowth rates along this corridor are fast enough, particularly in the 
southern portion, ·to warrant periodic suppression of tall growing trees 
which pose a hazard to the transmission line. The preferred method along 
this corridor is manual application of a suitable herbicide. The amount 
of clearing to be maintained, the modest regrowth rates, and high cost 
of labor make this alternative preferrable in this corridor over aerial 
application of herbicides on the one hand or hand cutting of individuCI.l 
trees on the other. If proper application techniques are adhered to (see 
Mitigating Measures) , there will be no other impacts other than the main
tenance of a sub-climax vegetation. 

Wildlife: Alteration of vegetation patterns will affect wildlife. This 
corridor traverses many areas of moose concentration in the Talkeetna 
River valley, and moose should benefit from the introduction of brush 
resulting from the regrowth on the clearing. Since the clearing must 
be maintained, this brush area will last for the life of the line. Most .. 
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brush areas are in transition, changing from the brush phase to some 
other phase nearer the climactic phase. The brush in a transmission .· 
clearing can be counted as a more permanent source of browse. 

Animals dependent upon climactic foresJ, such as squirrels I will 
suffer loss and displacement. Jlowever, their faster reproductive 
rates will allow their populations to recuperaterapidly. 

Most animals will benefit from the ~dge ~nvironment, offering both 
forage and cover from th'e adjacent forest and brush. Initially', animal 
movements may occur along the right~of-way, but as the. brush grows 
into a dense cover, this will be limited. This impact should be low 
in this corridor . 

There may be a possible impact on the caribou winter range reported 
to exist in in the upland areas along this alternative. Summer construc
tion will reduce contacts of caribou and the construction activity. 
Fires started by construction may destroy potential winter browse. 
The degree of this impact depends upon the area burned and .the season 
of the burning. 

Larger mammals. may temporarily leave the area to return after the . 
construction activity. Smaller animals will suffer loss of individuals 1 

but should recuperate rapidly once construction is completed. The 
density of forest in this corridor will allow animals to move only a 
short distan<;:e to avoid contact With construction activities. 

Vegetat;ion suppression, .by whatever method, willperiodically remove 
cover from along the right-of-.-way .. However, due to thesurrounding 
cover of the uncleared forests, this impact will be in,.significant. 
Herbicides will not directly affect animals in the dilutions used for 
manual spraying; herbicides used on right-of-way maintenance are 
non-cumulative ,c;md are readily excreted. The overall adv;erse impact 
of herbicide spraying will be low, as it will be necessary only every· 
five to ten years, whereas the availability of forage provided is as 
permanent as the transmission line. 

Recr:eation:. 'I'his corridor approaches no recognized rec.reation area. 
Since the entire length. of this segment from Talkeetna, to Devil Canyon 
parallels no existing transportation line, a sizeable amou11t of Jand 
is opened up to access by four-wheel drive vehicles, dependent upon 
the policies of the landowners or managing agency. For recreation 
requiring vehicular access, ·this increased access will have a beneficial 
impact. ;For recreation dependent upon primitive values, incre~ed 
access will have a detrimental aspect. 
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Cultural Resources: There is no kno"Wn impact on cultural resources 
in this segment. 

Scenic Resources: In terms of viewer contacts, this corridor will have 
a low impact on scenic quality due to its relative inaccessibility. How
ever, this corridor will have a higher impact upon the intactness of 
this area·than the comparable segments ofSusitna-1 and Susitna-2. 
The high primitive values and medium to high scenic value of this 
corridor, coupled with relatively high visibility of a transmission line 
in the upland area, will result in a high impact on scenic quality, dis
regarding the factor of viewer contacts . 

Land Use and Resources: No impact on agriculture is anticipated along 
this corridor from Talkeetna to Devil Canyon. An access road will not 
enhance forestry in the Talkeetna River valley since it would be unsuit
able for a logging road unh~ss it were overbuilt, and since the- access 
road would run very close to the transmission line itself. Impacts on 
mineral resources will also be low; not enough potential exists along 
the corridor to be influenced by the increased access . 

Social: No communities are encountered along this corridor; so there 
is rto impact. 

Impacts of Alternative Susitna-4 

Soils: For soils in the portion of this corridor that follows the Talkeetna 
River and Prairie Creek, impacts from erosion, siltation, and permafrost 
degradation' are low. Crossings of the Talkeetna River and Iron Creek 
will be necessary. Both of these streams are sediment laden;- so addi
tional sedimentation will have little effect. 

The soils on the upland portion of this corridor are more susceptible to 
erosion, cil.though the slopes are shallower. An improperly constructed 
access road :wJ-11 cause erosion. Very few creeks are crossed. Sedimentation 
would be a very minor problem. Some permafrost associated with poorly 
drained, peaty soils may present problems, not only of -permafrost 
degradation, but of frost-heaving. However, final line survey should 
reduce this potential impact. Unavoidable stretches of poorly gr~ined. 
soils may be rutted and scarred by vehicle tracks uniess ·the access road 
is hardened with a gravel bed. 

Vegetation: For a 345 kv line this corridor could require up to 2, 257 
acres of clearing, 50 acres less than Susitna-1. For a 230 kv design 
it would require up to 2 ,lOS acres , 45 acres less than a similar line on 
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Susitna-1. Actual acreages of clearing will probably be less than 
these figures since the entire right..,of-way will in most cases not be 
cleared, and alortg some stretches only the access road and tower bases 
need to be cleal"ed. 

The imntediate effect of this clearing will be the destruction of the vege
tation. The much more significant impact will be upon erosion and wild-
life habitats. In hilly terrain, mechanical clearing ·methods such as 
bulldozing will cause considerable disruption of.the soil and subsequent 
erosion and stream sedimentation. The use of brush blades or rotary cutters 
will reduce this effect. On steep slopes, hand clearing willmitigate the 
otherwise heavy erosion potential likely with m·echanical clearing. 

To reduce available fuel for forest, fires and to reduce potential infesta
tion of healthy trees by spruce beetles (Dendroctonus rufipennis) and 
ips beetles, slash must be disposed of. This can be either by sale of 
merchantable timber or by burning. Although burning will affect air 
quality temporarily, it is more economical and less damaging than the 
alternatives. (See Mitigating Measures;) .. 

Regrowth rates along the Talkeetna River valley .are high enough so that 
periodic suppression of tall growing trees within the clearing is required. 
The method to be used will be manually applied herbicide; applied to 
target trees during regular maintenance patrols. If properly applied, 
there will be no contamination of water bodies or destruction of non-target 
vegetation. The most important impact of thisprograni will be the mainte
nance of sub-climax brush within forested areas. 

Wildlife: Alteration of vegetation patterns will affect wildlife. This 
corridor traverses an area of moose concentration in the Talkeetna 
valley, and moose should benefit from the introduction of brush result
ing from the regrowth on the clearing. Since the clearing must be 
maintained, this brush area will last for the .life of the line. Most brush 
areas are in transition, changing from the brush phase to some other 
phase nearer the climactic phase. The brush in a transmission clearing 
can be counted as a more permanent source of browse. 

Animals dependent upon climactic forest, such as squirrels, will suffer 
loss and displacement. ·However, their faster reproductive rates will 
allow their populations to adapt rapidly. 

Most animals will benefit from the edge environment,. offering both 
forage and cover from the adjacent forest and brush. Initially, animal 
movements may occur along the right-of-way, but as the brush grows 
into a dense cover, this will be limited. In any event, this impact 
should be low in this corridor. 
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Construction itself will affect wildlife. Larger mammals may temporarily 
leave the area to return after the construction activity. Smaller animals 
will suffer loss of individuals, but should recuperate rapidly once con
struction is completed. The density of forest in this corridor will allow 
animals to move only a short distance to avoid contact with construction 
activities. 

Vegetation suppression, by whatever method, will periodically remove 
cover from along the right:-of-:-way. However, due to the surrounding 
cover of the uncleared forests, this impact will be insignificant. Herbi
cides applied as outlined under "Vegetation, 11 will produce few effects 
upon animals. Since the. herbicides are applied only to target vegeta
tion, the probability of ingestion is reduced to a qtinimum. Herbicides 
are not toxic to animals in the concent}'"ations normally used, and are 
not cumulative in effect. 

Recreation: Although this .corridor does not approach any State or 
Federal recreation areas or parks, it will affect the recreational use of 
the upland area near Stephen Lake. Readily accessible by float plane, 
this area is popular with sportsmen and vacationers. The lakes have 
many cabins along their shores. The access road wc;mld provide another 
means. of access for this an~a. which would tend to increase the recrea
tional use, and at the same time, the transmission line would pe visible 
for most of its length over the upland area. If one of the perceived 
values of this area is its relative inaccessibility, then increased access 
and a visible transmission line would have a highly detrimental impact. 
Increased accessibility to other areas traver,sed by the corridor w9uld be 
beneficial to recreational use dependent upon easy access. 

Cultural Resources: If the final survey discloses an :unsuspected 
archeological site along the right-of-way, the location of the line or 
towers will be altered to avoid damage to such sites. Inadvertent damage 
to an archeological site will reduce its historical value. At the same time, 
discovery of an archeological site during survey or constructionwill be 
a beneficial aspect. 

Scenic Resources: 'In terms of viewer contacts; impact of a transmission 
line along the Talkeetna River valley will be low. Along the upland area 
it.will be high. This area is a heavily used recreation area, spa!sely 
forested, and of moderate to high scenic quality. Thus, the construction 
of a transmission line and the inherent visibility of such a line would 
result in a high impact. 
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Land Use and Resources: There will be significant impacts, both bene
ficial and detrimental, on the predominant land use, recreation. These 
impacts are discussed under the 11 Rec;:reation 11 section above. There will 
be no imp act .on agriculture, forestry, and mineral resources. 

Social: There will be no social impacts from this corridor. 

Impacts of Alternative Nenana-2 

Soils: Impacts on soils alol).g this corridor will be identical to those out
lined in Nenana-! up to Cantwell. The generally flat, gravelly soil from . 
Cantwell to Wells Creek is vulnerable to water erosion. Construction 
activities may cause gulleying in this area. The peaty permafrost soils 
also found in this area will present problems in constructing the access 
road. Possible rutting and scarring may lead to degradation of the under
lying permafrost and further erosion. 

From Wells Creek to the upper Wood River, impacts will vary with the 
type of soil encountered, which can be localized poorly drained frozen 
soil, thin soils and gravel, and bare bedrock and talus. Local pockets 
of poorly drained soils can be avoided to an extent. Unavoidable encounters 
will result in disturbance of the soil and possible consequent disruption 
ofthe permafrost. Thin soils and gravel are very susceptible to erosion, 
pa:ticularly since they will be found in conjunction with steep slopes. 
Access road construction will have a detrimental affect in both these soils. 
No impact on.bare bedrock and talus is anticipated; however, footings for 
towers will requi~e blasting and construction of an access road will be 

. extremely difficult. 

Increasing amounts of poorly drained, frozen, ,peaty soils encountered 
from along the lower Wood River to the Tanana River will cause increasing 
problems with access road construction, footing stabilization, and rutting 
and scarring of the soils .. Unless the access road is bedded on gravel, 
there is a strong potentialfor permafrost degradation and consequent gulley
ing and maintenance problems. Immediately adjacent to the Tanana River, 
stratified soils present a potential water erosion problem, yet are easier 
to construct on than the surrounding poorly drained peats. These strati
fied materials are often levees of extinct or existing channels. They are 
linear, but sinuous, and may provide not only the best foundation for a 
road, but also the highest point above flood waters. 
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The impact of sedhnentation on glacial rivers will oe low. Sedimentation 
impact on clearwater streams will be medium for Wells Creek, Louis Creek, 
and Dean Creek. Sedimentation impacts upon the numerous clearwater 
tributaries of the Wood River will be low since they will be crossed close 
to their confluences with the silt laden Wood River. 

Vegetation: This corridor could require up to 1, 500 acres of clearing, 
60 acres more than that for Nenana-1. Actual acreage cleared will . 
probably be less than this figure since the entire right-of-way need not 

·be cleared, and the terrain requiring the heavier clearing is generally 
flat enough to allow the access road to run within the clearing. 

The immediate effect of this clearing will be the destruction of the vege
tation. The much more significant impact will be upon erosion and 
wildlife habitats. In hilly terrain mechanical clearing ~ethods such· as 
bulldozing will cause considerable disruption of the soil and subsequent 
erosion and stream sedimentation. The use of brush blades and rotary 
cutters willreduce this effect. On steep slopes, hana clearing will 
mitigate the otherwise heavy erosion potential likely with mechanical 
clearing. 

To reduce available fuel for forest fires and to reduce potential infesta
tion of healthy trees in the bottomland spruce-poplar ecosystem by spruce 
beetles (Dendroctonus rufipennis) artd ips beetles, slash must be disposed 

· of. This can be done by sale of merchantable timber, by chipping, or 
by burning. Although burning will affect air quality temporarily, it 
is more economical and less damaging than the alternatives. With no 
access road, machinery cannot be brought in for stacking, burning, 
or chipping, and downed timber will be left along the clearing. (See 
Mitigating Measures.) . "' 

Except for the bottomland spruce-poplar forest along the Tanana River, 
regrowth rates are low enough so that little vegetation suppression other 
than routine trimming of danger trees is necessary. More extensive 
c~tting programs may be necessary in the area around the Tanana River. 

In the moist tundra and alpine tundra ecosystems.· disturbed areas will 
be very slow to recuperate. Revegetation with appropriate species will 
be necessary to minimize surface erosion arid permafrost degradation. 
Proper construction and access road design will limit vegetation loss to 
the area occupied by the roadbed and tower bases. No clearing is necessary 
in these areas . 

Fires caused by construction and maintenance will have little impact, 
providing they are discovered quickly and stopped without excess disturb
ance of the soil. The present patterns of forests are caused by previous 
naturally caused fires which are an integral factor of-these 
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ecosystems. Impact from a small number of additional fires of limited 
area will be low. 

Wildlife: The greatest anticipated impact upon wildlife will be the altera
tion of vegetative patterns, and this impact will be a function of the degree 
of clearing. Animals dependent upon climax forest will suffer loss of 
individuals and loss ofhabitat. Generally, these arethe small mammals 
such as squirrel and marten. Moose will benefit from the creation .of 
an area of maintained browse. Since the clearing will not be allowed 
total regrowth, the browse created can be considered as permanent as 
the line. The conjunction of forest and open br'ush creates a favorable 
11 edge" environment for most animals, offering forage on the clearing 
and cover in the forest. 

Construction activity will temporarily frighten away wildlife; however, 
this is an extremely local and temporary impact.. Maintenance patrols will 
not be frequent enough to keep animals from returning to the corridor. 

Impact upon the caribou wintering ranges on either sides of the Alaska· 
Range will be low if construction is done in summer, which may be pre
ferrable in any_case because of better working conditions. Dall sheep 
habitat will be impacted in that they will be frightened away from con-. 
struction activity more so than caribou and moose. Again, this impact 
is of a temporary nature. Unchecked fire in either of these habitats 
will adversely impact both caribou ~d sheep. With caribou particularly, 
destruction of,their key winter browse, lichen, may have long lasting 
effects due to slow regrowth rates. 

Recreation: This corridor does not traverse any Federal or State parks 
or recreation areas. It does, however, briefly approach within five 
miles the southeast corner of McKinley National Park. 

Except for 22 miles along the Denali Highway, the corridor will provide 
access to. an area previously access,ible only by air or foot. In some 
cases, access is presently possible with all-terrain vehicles. Increased 
access will impact game animal populations somewhat; the actual impact 
will depend upon the desirability of the area for hunting, and access and 
hunting regulations imposed by fu.e land managing agencies. 

Cultural Reso~rces: . This alternative approaches no National Historic 
or ArcheologicalSit~s. If the final survey discloses an unsuspected 
archeological site along the right-of-way, the location of the line or 
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towers will be altered to avoid damage to such sites. Inadvertent damage 
to an archeological site will reduce its historical value. At the same time, 
discovery of an archeological site during survey or construction ~ill be 
a beneficial aspect. 

Scenic Resources: This alternative traverses areas of low to high scenic 
quality. In terms of viewer contacts, this corridor will have little impact 
since it will not be visible from transportation routes for most of its length. 
Disol:"egarding viewers, high visual impact to scenic and wilderness quality 
in the mountah10us portion of the corridor can be expected. 

Land Use and Resources:. There will he no impacts on forestry and 
agriculture throughout' this alternative. There will be no impacts on 
mineral or fossil fuel resources. 

Apart from obtaining easements, no impact is expected on existing land 
use. 

Impacts of Alternative Nenana-3 

Soils: The majority of the soils on the f>Ortion of this alternative which 
differs from the proposed Nenana-1 corridor are rock:y, thin soils and 
bedrock, and as such are well suited generally for tower foundations. 
Access road construction will be hampered by steep slopes, bedrock, and 
talus encountered by this corridor. Erosion will generally be low, although 
on thin soils or unstable slopes, erosion will be severe unless corrective 
measures are employed. Permafrost can be assumed to be continuous, but 
will not usually be of concern to tower location unless the soil is ice-rich. 
This co.ndition is assumed to be restricted to valley floors. 

Soil impacts for the remainder of the alternative are described under soil 
impacts of the proposed corridor. 

Vegetation: The N enana-3 corridor could require up to 1, 318 acres of 
clearing, 121 acres less than Nenana- L Almost no Clearing is needed 
on the portion which differs from the Nenana-1 corridor since mostly 
alpine and moist tundra ecosystems are encountered in this portion. 
Impacts resulting from clearing will be similar to those discuss'ed 'under 
Nenana-1. Along the differing segment destruction of vegetation will 
be limited to those areas directly occupied by the roadbed and the_ towe~ 
bases. This will be a permanent impact, although some revegetation of 
tower bases can be expected. 
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Destruction of the vegetative mat in~ tundra areas will result in long 
lasting scars unless corrective and preventive measures are taken. 
This scarring could lead to subsequent degradation of ice-rich permafrost 
arid erosion. · 

Fires resulting from construction and operation, unless suppressed 
quickly, will result in extensive destruction of vegetation. These 
ecosystems are adapted to natural wildfires, and unless the occurrence 
of man-caused fires is very high, they should recuperate as quickly 
as they would un~er normal circumstances. 

Wildlife: Impacts on wildlife for those segments of this alternative 
corridor to Nenana-1 are discussed under impacts to wildlife of the 
proposed corridor. 

Along the differing segment, there will be little impact from habitat 
modification due to clearing. Increased incidence of fire resulting 
from operation or construction will adversely affect habitat for Dall 
sheep and caribou. Moose habitat will be enhanced, up to a point, 
by fire. 

Construction activity may cause avoidance of the corridor by animals; 
however, this is a temporary impact. Operation and maintenance 
will not affect the animals' occupation of the corridor. 

Increased access afforded by the access road may increase hunting 
pressure on Dall sheep~ caribou, and to a lesser degree on moose. 
The degree of this impact is dependent upon thedesirability of this 
corridor for hunting, and access and hunting regulations imposed 
by the land managing agencies. 

Recreation: This corridor does not traverse any Federal or State parks 
or recreation areas. It does, however, briefly approach within 5 miles 
the southeast corner of McKinley National Park. 

Except for 22 miles along the Denali Highway, the corridor will provide 
access to an area previously accessible only by air or foot. In some 
cases, access is presently possible with all-terrain vehicles. Increased 
acc~ss will impact game' animal populations somewhat. The actual impact 
will depend upon desirability of the are~ for hunting, and access .and 
hunting regulations imposed by the land managing agencies. 

Cultural Resources: This alternative approaches noNational Histori~ 
or Archeological Sites. If the final survey discloses an unsuspected 
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archeologicalsite along the right-of-way, the location of the lineor 
towers" will be altered to avoid damage to such sites. Inadvertent damage 
to an arcHeological site ~ill reduce its historical value. At the same time, 
discovery of an archeological site during survey or construction will be 
a beneficial aspect. 

. Scenic Resources: This alternative traverses areas of moderate to high 
scenic quality. Iri terms of viewer cqntacts, this corridor will have little 

. impact since it will not be visible from transportation routes for most of 
its length. Disregarding viewers, high visual impaCt to scenic anc;l 
wilderness quality in the mountainous portion of the corridor can be 
expected. 

Land Use and Resources: There will be no impacts on forestry and 
agriculture throughout this alternative. There will be no impacts on 
mineral or fossil fuel 'resources. . 

Impacts of Al~ernative Nenana...:;4 

Soils: From Healy to Ester, this corridor duplicates N enana-1, and 
impacts to soils are identical to those discussed under impacts of 
Nenana- I. 

The soils from Watana Datnsite to ·Wells Creek will be very vulnerable 
to permafrost degradation and frost heaving. The vegetative mat must 
be preserved, and construction activity must he planned to minimize 
disruption cif the soiL Erosion caused by permafrost degradation and 
access road construction will have adverse impacts on water quality in 
the clear\.vater streams encountered. 

·. /, 

Fording of streams in this segment, given the sensitive soil conditions, 
could result hi extensive bank erosion. To minimize this and to ensure 
the integrity of the transmission: line, the corridor will avoid river 
crossings when possible. 

From Wells Creek to Healy via Nenana-4, the soils are rocky, thin soils 
and bedrock, and as such are well suitedgenerally for tower foundations. 
Access road construction will be hampered by steep slopes, bedrock, and 
ta]us encountered by this corridor. Erosion will generally be low, although 
on thin soils or unstable slopes, erosion will be sever·e unless corrective 
measures are employed .. Permafrost can be assumed to'be continuous, 
but will not usually be of concern to tower location unless the soil is ice
rich. This condition is assumed to be restricted to valley floors . 

. / . 
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Vegetation: .The Nenana-4 alternative could require up to 1,182 acres 
of dearing, 257 acres less than Nenana-1. Actual acres cleared will 
probably be less than this since the entire right-of-way need not be 
cleared. · 

Impacts on vegetation from Healy to Ester are identical to those discussed 
.. for that segment under impacts of Nenana-1. Almost no clearing is 

needed on the portion which differs from the Nenana-:-1 corridor since 
mostly alpine and moist tundra ecosystems are encountered in this 
portion. Impacts resulting from clearing will be similar to those dis
cussed under Nenana-1. 

Along the differing segment, destruction of vegetation will be limited to 
those areas directly occupied by the roadbed and the tower bases. This 
will be a permanent impa.ct, although some revegetation of tower bases 
can be expected. 

Destruction of the vegetative mat in tundra areas will result in long lasting 
scars unless corrective and preventive measures are taken. This scarring 
could lead to subsequent degradation of ice-rich permafrost and erosion. 

Fires resulting from construction and operation, unless suppressed 
qui,ckly, will result in extensive destruction of vegetation. These eco
systems are adapted to natural wildfires, and unless the occurrenc of 
man-caused fires is very high, they should recuperate as quickly as they 
would under normal circumstances. 

Wildlife: Impacts on wildlife for thos~ segments of this alternative corridor 
to Nenana-1 are discussed under impacts to wildlife of the proposed 
corridor. 

Along the differing segment there will be little impact frorri habitat modi
fi.cation due to clearing. Increased incidence of fire resulting from 
operation ~or.construction will adversely affect habitat for Dall sheep and 
caribou. Moose habitat will be enhanced, up tq a point, by fire. . 

Construction activity may cause avoidance of the corridor by animals; 
however, this is a temporary impact. Operation and maintenance will 
not affect the animals 1 occupation of the corridor. 

Increas~d access afforded by the service road may increase hunting • 
pressure on Dall sheep, caribou, and to a lesser degree on moose. The 
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degree of this impact is dependent upon the desirability of this corridor 
for hunting' >and access and hunting regulations imposed by the land 
managing agencies. 

Recreation: This corridor does not traverse any Federal or State parks 
or recreation areas. The corridor will provide access to an area pre
viously accessible onlyby air or foot.· In some.cases, access is presently 
possible with all-terrain vehicles.· Increased access wlll impact game 
animal populations somewhat. The actual impact will depend upon the 
desirability of the a:rea for hunting, and access and hunting regulations 
imposed by the land managing agencies. 

Cultural Resources: This alternative approaches no National Historic 
or Archeological Sites. If the final survey discloses an unsuspected 
archeological site along the righf-of..:way, the location of the line or 
towers will be altered to avoid damage to such sites. Inadvertent damage 
to an archeological site will reduce its historical value. At the same time, 
discovery of an archeological site during survey or construction will be 
a beneficial aspect. 

Scenic Resources: This alternative traverses areas of low to high scenic 
quality. In terms of viewer contacts, this corridor will have little impact 
since it will not be visible from transportation routes for most of its length. 
Disregarding viewers, high visual impact to scenic and wilderness quality 
in the mountainous portion of the corridor can be expected. 

Land Use and Resources: There will be no impacts on forestry and 
agriculture throughout th:i.s alternative. There will be no impacts on 
mineral or fossil fuel :resources.· 

Impacts of Alternative Nenana-5 

Soils: The soils from Watana Damsite to Wells Creek will be very vulner
able to permafrost degradation and frost heaving. The vegetative mat 
must be preserved' and construction activity must b~ planned to mini
mize disruption of the soil. Erosion caused by permafrost degradation 
and access road construction will have adverse impacts on water quality 
in the clearwater streams encountered. 

Fording of streams in this segment, given the sensitive soil conditions, 
could result in extensive bank erosion. To minimize this .and to ensure 
the integrity of the transmission line, the corridor will avoid river 
crossings when possible. 
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From Wells Creek to upper Wood River the soils are rocky. thin soils and 
bedrock, and as such are well suited generally for tower foundations. 
Access road co:nstruction will be hampered by steep slopes, bedr.ock, and 
talus encountered by this corridor. Erosion will generally be low, although 
on thin soils or unstable slopes erosion will be severe unless corrective 
measures are employed. Permafrost can be assumed to be continuous, but 
will not usually be of concern to tower location unless the soil is ice-rich. 
This condition is assum.ed to be restricted to valley floors. 

The Wood River. valley and Tanana River valley present problems with , 
locating well drained soils. Large areas of poorly drain~d peats with 
continuous shallow permafrost will result in potential severe impacts such 
as permafrost degradation, rutting and scarring of the surface, bank 
erosion where clearwater streams are forded, and erosion caused by 
access road construction. The necessary clearing will also greatly add 
to erosion and siltation. Preventive and corrective measures \\lill need 
to be used to minimize these impacts. 

Vegetation: This corridor will require up to 1, 369 acres of clearing, 
74 acres less than Nenana-1. Actual acres cleared will probably be 
less than this figure since the entire right-of-way need not .be cleared. 
The majorityof the clearing will be along the Tanana River valley and 
lower Wood River in the bottomland spruce"':'poplar and upland spruce
hardwood ecosystems. Along the greater part of the corridor the access 
road can be incorporated into the clearing due to level terrain. · 

The most immediate effect of clearing will be the destruction of the 
cleared vegetation. Downed timber and slash must be disposed of by 
open burning or chipping when possible to prevent infestation of standing 
stocks of bottomland spruce-poplar with spruce beetle (Dendroctonus 
rufipennis) and the accumulation of fuel for wildfire. Non-merchantable 
timber willbe burned if an access road is present. With no access road, 
machinery cannot be brought in for stacking. burning , or chipping, and 
downed timber will be left along the clearing. Beetle infestation will be 
of concern mainly in the bottomland spruce-poplar ecosystem. 

Destruction of the vegetative mat in tundra areas will result in long lasting 
scars unless corrective and preventive measures are taken. This scarring 
could lead to subsequent degradation of ice-rich permafrost and erosion. 

Fires resulting from construction and operation. unless suppressed 
quickly, will result in extensive destruction of vegetation. These eco
systems are adapted to natural wildfires, and unless the occurrence of 
man-caused fires is very high, they should recuperate as quickly as they 
would under normal circumstances. 
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Some disruption of the soil from clearing is to be expected . Increased 
erosion because of this , and enhanced by the lack of cover, will result. 
If vegetation is cleared up to river banks on stream crossings, this 
may result in additional sedimentation. 

Wildlife: There will be loss (?f individual smaller animals and displace
ment of others; however, this' is a temporary setback. High reproductive 
rates of smaltmammals andre-invasion will amend this· impact; 

A permanent habitat modification will result from the clearing and mainten
ance. A corridor of brush will be maintained through otherW'ise.forested 
land. Animals dependent upon climax forest, such as squirrels, will 
suffer some habitat loss. Animals dependent upon brush and forbs for 
browse will gain. 

The large concentration of moose along the lower Wood River and the 
Tanana River will benefit from the regrowth of brush into cleared areas. 
Dall sheep and caribou in the mountainous areas will suffer some loss 
of forage to the roadbed and tower ba~es. Excessive fire will adversely 
affect the forage for these last two game animals since they are dependent 
upon climax vegetation which has a slow regrowth rate. Moose will . 
benefit from fires. up to a point. Excessive fires may trigger erosion 
which would degrade, rather than enhance, browse for moose. 

Construction activity may cause ·avoidance of the corridor by animals: 
however, this is a temporary impact. Operation and maintenance will 
not affect the animals' occupation of the corridor. 

Increased access afforded by the service road may increase hunting 
pressure on Dall sheep, c.aribou. and moose. The degree of this impact 
is dependent upon the desirability of this corridor for hunting, and 
access and hunting regulations imposed by the land managing agencies. 

Recreation: This corridor does not traverse any Federal or Sta:te parks 
or recreation areas. The corridor will provide access to an area pre
viously accessible only by air or foot. In some cases, access is Pliesently 
possible with all-terrain: vehicles. Increased access will impact game 
anin1al populations somewhat. The actual impact will depend upon the 
desirability of the area for hunting, and access and hunting regulations 
imposed by the land managing agencies. 

Cultural Resourc;es: This alternative approaches no National Historic 
or Archeological sites. If the final survey discloses an unsuspected 
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archeological site along the right-of-way, the location of the line or 
towers will be altered to avoid damage to such sites. Inadvertent damage 
to an archeological site will reduce its historical value. At the same time, 
discovery of an archeologicaLsite during survey or construction will be 
a beneficial aspect. 

Scenic Resources: This alternative traverses areas of low to high scenic 
quality. In terms of Viewer contacts, this corridor will have little impact 
since it will not be visible from transportation routes for inost of its 
length. Disregarding viewers, high visual impact to scenic and wilder
ness quali-ty in the mountainous portion of the corridor can be expected. 

Land Use and Resources: There will be no impacts on forestry and 
agriculture throughout this alternative. There will be no impacts on 
mineral or fossil fuel resources . 

Impacts of Alternative ,M atariuska -1 

Soils: From Devil Canyon to Vee Damsite, some problems related to poorly 
dr~ined woils will be encountered. Generally, erosion potential along 
this segment will be low to moderate. Permafrost degradation potential 
is low. The relatively level nature of the terrain will facilitate construc
tion of an access road without rindue erosional problems.· Several clear
water streams will need crossing, Sedimentation may occur from these 
crossings, but since they \\•ill be crossed close to their confluences with 
the silt-laden Susitna, this impact will be low. 

From Vee Damsite to Slide Mountain the potential for permafrost degrada
tion is very high. The poorly drained fine-grain soils encountered are 
very vulnerable to frost heaving, which will entail much maintenance of 
the line and road. The potential for scarring and rutting of the surface 
is high I and the subsequent erosion may cause significant sedimentation 
in the many clearwater streams in this area. 

From Slide Mountain to Palmer, the corridor encounters less sensitive 
soils. Once over Tahneta Pass permafrost becomes increasingly discon
tinuous. and well drained soils predominate. Erosion potential is low to 
moderate and construction of an access road should present no undue 
erosional impacts. 

Steep slopes in the l.lppel:" MatanuskaValley may present some erosional 
problems I but the slopes are generally stable. Thin soils are also 
common', and potential for denudation of slopes below an access road 
cut exists 1 but should be easily preventable. 
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In the lower Matanuska Valley soils susceptible to water erosion are 
encountered, and location of towers. and road will have to be planned 
not only to prevent bank cutting, but also to avoid a threat to the integ
rity of the line. Since this area is also..the State 1s only major agricul
tural area, extensive care should~be taken to avoid adversely affecting 
good quality, arable soils. 

From Palmer to Point Mac,Kenzie large areas of poorly drained soils will 
again necessitate great care in location of the transmission line. Although 
permafrost is absent, scarring of the soft peat soils is still a possibility, 
and the subsequent sedimentation of clearwater streams will have an adverse 
impact on aquatic life. The heavier clearing necessary in this area will 
also contribute somewhat to sedimentation; to what degree is dependent upon 
the ~;are exercised in minimizing disruption of the soil. 

Vegetation: If a 345 kv transmission system is constructed, this alter
native could require up to 2, 817 acres of clearing, 510 acres more 
than Susitna-1. If a 230 kv system is used, up to 2, 514 acres of clear
ing will be necessary, 454 acres more than a similar system along 
Susitna-1. The majority of this clearing will be in the lower Matanuska 
Valley and along the north shore pf Cook Inlet to Point MacKenzie. Very 
little clearing will be reqJJ.ired along the portion from Vee Dam site to 
the Little Nelchina River. Actual acres of clearing w:ill probab~y be 
less th~ the above figures since .the entire width of the right-:of-way 
need not be clea.red. The terrain is generally level; .so the access road 
can be incorporated into the line clearing without additional clearing. 

The immediate effect of this clearing will be the destruction of the vege
tation. The much more significant impact will be upon erosion and 
wildli.fe habitats. In hilly terrain, mechanical clearing :methods such as 
bulldozing will cause considerable disruption ofthe soil and subsequent 
erosion and stream sedimentation. The use of brush blades or rotary cutters 
will reduce this effect. On steep slopes hand clearing will mitigate the 
otherwise heavy erosion potential likely with mechanical clearing. 

To reduce available fuel for forest fires, and to reduce potential infes.., 
tation o!,healthy .bottomland spruce-poplar by spruce beetles (Dendroct(:mus 
rufipennis) and ips beetles, slash. must be disposed of. This can be either 
by sale of merchantable timber, chipping, or by burning. Although burning 
will reduce air quality temporarily, it is more economical and less damaging 
than the alternatives; so, non-merc:hantable timber will be burned if an 
access road is present. With no access road, machinery ·cannot be brought 
in for stacking, burning, or chipping, and downed timber .will be left 
along the clearing. Beetle infestation will be of concern mainly on the 
bottomland spruce-poplar ecosystem. 
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Regrowth rates along this corridor are fast enough, particularly in the 
southern portioh, to warrant periodic suppression of tall growing trees 
which pose a hazard to the transmission line. The preferred ~ethod along 
this corridor is manual application of a suitable herbicide. The amount 
of clearing to be maintained, the modest regrowth rate~, and high cost 
of labor make this alternative preferrable in this corridor over aerial 
application of.herbicides on the one hand, or: hand cutting of individual 
trees on the other. If proper applicat;.on techniques are adhered to (see 
Mitigating Measures), there will be no other ilJ)pacts othe_r than the 
maintenance of a sub-climax vegetation. Accidental overspraying or 
wind drift, orimproper dilution, resulting in umiecessary destruction 
of vegetation and spraying of water bodies resulting in habitat destruc
tion for aquatic life will not occur. 

Sections needing vegetation suppression occur in the bottomland·spruce
poplar, lowland spruce-hardwood, and upland spruce-hardwood forests, 
particularly in the bottomland spruce-poplar. Muskeg-bog areas, which 
comprise a significant proportion of the ecosystems crossed by this cor
ridor will :need little clearing and no vegetation· suppression. Lowland 
spruce-hardwood areas will not need to be maintained as often as bottom
land spruce-poplar. 

·In the moist tundra ecosystems encountered between Vee Dam site and the 
Little Nekhina River, destruction of vegetation will be limited to those 
areas directly occupied by the roadbed and the tower bases. This will 
be a permanent impact~ although some revegetation of tower bases can 
be e~-pected. · 

pestruction of the vegetative mat in the tundraareas will result in long 
lasting scars unless corrective and preventive measures are taken. This 
scarring could lead to subsequent degradation of ice-rich permafrost 
and erosion. 

Fires resulting from construction and operation, unless suppressed quickly, 
will result in extensive destruction of vegetation. These ecosystems are 
adapted to natur~ wildfires, and unless th.e occlirrence of man-caused 
fires is very high, they should recuperate as quickly as they would 
under normal circumstances. 

Wildlife: Alteration of vegetation patterns will affect wildlife. This 
corridor traverses many areas of moose concentration, arid moose should 
benefit from the introduction of brush resulting from the regrowth on 
the clearing. Since the clearing must be maintained, this brush area 
will last for the life of the line . Most brush areas are in transition, 
changing from the brush phase to some other phase n~arer the climactic 
phase . The brush in a transmission clearing can be counted as a more 
permanent source of browse. 
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Animals dependent upon climactic forest such as squirrels will suffer 
loss and displacement. However, their faster ;reproductive rates will 

..allow their populations to adapt rapidly. ·> 

Most animals will benefit from-the edge environment, offering both 
forage and cover from the adjacent .forest and brush. Initially, animal 
mov~me:r;1ts may occur along the right-:of-way, but as the-brush grows 
into adense<cover,-this will be limited. Inany event, thisimpact 
should be low in this corridor. 

Construction its~lfy.r.j,l),.-affect wildlife. Larger mammals may temporarily 
leave the are~ to return after th~c.onstruction actiyity. Smaller animals 
will suffer loss of individuals, but should recuperate rapidly one~ 
construction is completed. The density of forest in this corridor will 
allow .animals to move only a shor.t distance to avoid contact with construc
tion activities. 

Vegetation suppression, by whatever method, will periodically remove· 
cover from a~ong the right-of-way. However .•. due to the f>Urrounding 
.cover ofthe uncleared forests, this impact will bt;insignificant. 

Areas requiring clearing coincide with moose populations. The resulting 
brush will be to their benefit. Caribou on the upland between the Susitna 
and Little Nelch.ina Rivers will suffer some direct loss of forage "fi·om 
the vegetation covered by the roadbed and tower bases. Of more import
ance to caribou habitat is the potential oyerburning ofkey winter 
browse, and the subsequent reduction of winter range. Since the 
Nelchina caribou herd has undergone drastic reductions in population 
(from an estimated 61,000 in the late 1960's to anestimated 4,000 to 
5, 000 presently) any adverse impact on caribou habitat can be-considered 
serious. The access road will seriously affect hunting success unless 
hunting is further restricted ~n this area. There will be only slight 
impact on Dall sheep range in Tahneta Pass. 

·. . . .· ' ~ 

Recreation: This corridor approaches no Stateor Fe.deral parker. 
recreation area. However,, areas with a }ligh recreationalus e ~re 
encroached upon. The Lake Loui~~a:rea is a complex of intercqnneded 
lakes set upon a gentle. rolling uplands. and r'eceiyeshighuse fot7.. . . 
vacationing, fishing, and camping. Lake Louise itself lies approxim~tely 
10 miles east of this alternative corridor. Increased access apd visibility 
of transmission structures will have impacts upon the re2reational:. 
use. Since the area. is served by only one .road to the Glenn Hig_hway, 
an access road would inc):'ease access to the area. This may be perceived 
as an adverse impactby people already owning or leasing site.s al~ng 
the lakes who value the relative solitude, and may be perceived as .. 
beneficial by fishermen, hut1ters •• and others wanting access to cabin. 
sites on these lakes. 
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From D~vil Canyon to Slide Mountain this .corridor will traverse areas 
previously accessible only by foot or air. The impact of an access road 
has been discussed above. For access to the north of Lake Louise, 
increased access will allow greater use of this upland area. For hunters 
particularly, the increased access may be perceived as desirable .. 
Access will be controlled by the land managing agency having jurisdic
tion over these areas . 

Cultural Resources: This corridor will approach the sites of the 
Independence Mines and Knik Village, both National Historical Sites. 
The corridor will avoid the Independence Mines by at least 8 miles; so 
no impact on this site is anticipated. The Knik site will be approached 
up to 3 to 5 miles; however, impact on this site will be low to none. 

If the final survey discloses an unsuspected archeological site along the 
right-of-way, the location of the line or tower will be altered to avoid 
damage to. such sites. Inadvertent·damage to an archeological site will 
reduce its historical value .. At the same time, discovery of an archeo
logical site during survey or construction will be a-beneficial aspect. 

Scenic Res·ources: There will be a medium.to,high impact on scenic 
quality of the Tahneta Pass,...upper Matanuska Valley area. High existing 
scenic quality, large numbers of viewers along the Glenn Highway, and 
some difficulty in concealment of a transmission line contribute to this 
impact. Development of the lower Matanuska Valley, which has already 
affected the intactness of that area, will lessen visual impact. The oppor
tunities for concealment are greater also in the lower valley. Low numbers 
of viewer contacts and ease of concealment will greatly ini tigate visual. 
impact from Palmer to Point MacKenzie. Visual impact here is low to 
medium. 

Visualimpact from Vee Damsite to. Slide ]~..fountain is low. This is a faCtor 
of low. viewer contacts, low to medium existing scenic quality, and toward 
Slide Mo.untain some measure of concealment. 

Lfl!ld Use and Resources: A low impact is expected on agriculture on 
the Matanuska. The final route can avoid presently developed land and 
high quality undeveloped land. Even if land in production were to be 
crossed, only th.e land directly occupied by the tower bases would be 
rendered unfarmable. Much of the agricultural land is devoted to dairy..., 
ing and hay. There would be. a very low impact on these uses. Truck 
farming would be impacted more than dairying or hay since the patterns 

. of row crops would be affected by tower locations. 
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No significant impacts are expected on potential forestry along this 
alternative, .nor are any significant impacts expected on minerals 
extraction . 

Social: Some socio-economic impacts can be expected for Palmer, Wasilla, 
and the several small comm,unities along the north shore of Cook Inlet. 
Skilled labor will most likely not be drawn from these communities, 
although it is possible that unskilled labor from these communities might 
be employed on the construction phase. Local services such _as food and 
lodging should experience an increase in business, but this will be a 
temporary impact, and due to the relatively small amount of workers 
needed and the shifting aspect of the construction, ·an .insignificant 
impact, also . 

Easements will need to be purchased over privately owned lands. This 
will give a lump sum payment, which will be a positive impact upon the 
land owner. Future rise in land prices and assessed taxes due to 
encroaching residential development will adversely impact land owners 
who. have easements on their land. They will pay.tax on land they 
cannot develop, at rates far beyond the rates for undeveloped land. In 
cases where this may occur, some arrangement such as an increased 

.lump sum payment or annual payments equal to the difference in tax 
· rates should be made. 

Impacts of Alternative Matanuska-2 

Soils: Impacts on soils from Slide Mountain to PointMacKenzie are 
identical to. those described under impacts on soils of alternative corridor 
Matanuska-1. · · 

Throughout the entire segment from Watana Damsite to SlideMountain by 
way ofGlennallen, the potential forpermafrost degradation is very high. 
The poorly drained fine-grain soils encountered are very vulnerable 
to frost heaving, which will entail much maintenance of the line and 
road. The potential for scarring and rutting of the surface is high, and 
the subsequent erosion may cause significant sedimentation in the many 
clearwater streams in this area. 

Particularly sensitive is the Gulkana and its tributaries. The corridor 
parallels this. system for approximately 50 miles 1 and multiple crossings 
will have cumulative effect on sedimentation. 
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. Vegetation: The M atal'luska..::z alternative could require: up to 3, 869 
acres of clearing if a 345 kv system is constructed. This is 1, 561 acres 
more than the proposed·Susitn.a-1 corridor. If a 230 kv system i.s used, 
up to 3,454 acres will need clearing, 1,394 acres more than Susitn.a-1. 
Actual acreage ·of clearing will probably be less than these figures since 
not all of the right-of-way need be cleared, and the terrain is level enough 
so that the access road can be incorporated into the line clearirig. 

The immediate effect of this clearing will be the destruction of the vege
tation. · The much more significant impact will be upon erosion and 
wildlife habitats. In hilly terrain, mechanical clearing methods such as 
bulldozing' will cause considerable d~sruption of the soil and subsequent 
erosion. and strli!am sedimentation. The ·use of brush blades or rotary 
cutters will reduce tliis effect. On steep slopes, hand clearing will mitigate 
the otherwise heavy erosion potential likely with mechanical clearing. 

To reduce availabl~ fuel for forest fires, and to reduce potential infesta
tion of healthy bottomland spruce...;.poplar by spruce beetles (Dendroctonus 
rufipennis) and ips beetles, slash must be disposed oL This can be either 
by sale of merchantable timber, by chipping, or by burn{ng. · Although 
burning will reduce air quality temporarily, it is more economical and less 
damaging than the alternatives, so non-merchantable timber will'be burned 
if an access road is present. With no access road, machinery cannot be 
brought in for stacking, burning, or chippiri'g, and downed timber will be 
left along _the clearing. Beetle infestation will be of conc~rn mainly on the 
bottomland spruce-poplar ecosystem. (See Mitigating Measures.} 

In the moist tundra ecosystem crossed from Watana Damsite to within 
10 <?r 20 miles of Paxson, destruction of vegetation will be limited to 
those areas directly occupied by the roadbed and the tower bases. 
This will be a permanent impact, although some revegetation of tower 
bases cari be expected: 

Destruction of the vegetative mat in tundra: areas will result in long 
lasting scars unless corrective and preventive measures are taken, 
This scarring .could lead to subsequent degradation of ice-rich perma
frost and erosion. 

Fires resulting from construction arid· operation, unless suppressed 
quickly, will result in extensive destruction of vegetation. These 
ecc;>systems are'adapted to natural wildfires, a:nd unless the occur-
rence of man-caused fires is very high, they should recuperate as quickly 
as they would under normal circumstances .· · 
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Wildlife: cAlt~rationof vegetation patterns will affect wildlife; This 
corridor traverses·many areas of moose concentration, arid moose 
sho~ld·b~lle:6.t from Ule introductior1of brush resulting from .the rElgrowth 
on the clearing. Since the clearing mustbe maintained, this brush 
area will last for. the life of the line. Most b:tush areas are in trans} tion, 

. changing from th.e hrush phase to some other phase nearer the climac
tic phase.. ':f.he brush in a transmission clearing can be counted as 
a more permanent source of browse. 

Areas requiring clearing coincide with,. moose. populations.· The resulting 
brush will be to their. benefit. Caribou on the uplands betweenthe 
Susitna and Litt!e Nelchina Riv~rs ~ill suffe.r. some dir,ectlos,s of forag~ 
from the vegetation covered by the roadbed and tower b(!Ses ... Of more 
importance to c.aribou habitat i~ the potential overburning of key winter 
browse, and the sub:;;equent reduction in 'Yinter range. Due to the 
drastic reduction in the population of the Nelchina herd, (from an 
es.timated 61,000 inthe late 1960's to .an estimated 4,000 t.o 5,000 in 
1974) any adverse impe3.ct on cat":ibc:>Uis a serious impact. Increased 
access will be a serious adverse hnpact 1.1nless hun,ting is further. 
restricted in this area. 

• ' • $ ' •• • 

Animals dependent up()n climactic forest such as .squirrels will~uffer 
loss and displace~entHoweyer, their fast reproduction rates will 

, allow their populations to adap~ rapidly.. · ·· ·· . · 

Most aPimals wi~l. benefi.tfrom the edge enyironmen't. offering both forage 
and cover from the adjacent forest and brush. Initially, ani~al move-'. 
ments may occur along the right-of-way, but as the brQsh grows into a 
dense cov~r, this will b.e limited~ In any event, this i~pact should be 
low in this corridor. 

Construction itself will affect wildlife. Larger mammals may te~porarily 
leave the area to return after the construction activity. Smaller animals· 
will.suffer loss of individuals, but should recuperate rapidly once c.on-
struction is compf~ted. · 

Rec~eation: This corridor approaches no State or Federalpark or recrea
tion area. However, areas with. a high recreational use are encroached 
upon. The Lake Louise area is a complex of interc:o11nectedlakes s.et 
upon a gentle: rolling uplandA, and receives h!.gh use for vacationing, 
fishing, and camping. Lake Louise lies approximately 35 miles to the 

. west. Since the corridorwill parallel an existinghigh~ay, it i:;; unlikely 
that it will contribute greatly to increased access to this lake complex. 
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Except for the portion from Watana Damsite to Denali Damsite, the 
corridor will parallel existing highway. · Threfore, it is not expected 
that the corridor will provide access to significantly large areas. 

Cultural Resources: Apart from Independence Mines and the Knik 
site discussed under alternative Matanuska-1, the only National Archeol
ogical site is the Tangle Lakes Archeological District west of Paxson. 
Careful examination of the final route will minimize any chance of 
disruption of archeological sites within this district. A National Historical 
Site, Sourdough Lodge, will not be approached enough to be affected. 
If the final survey discloses an unsuspected archeological site along 
the right-of-way, the location of the line or towers will be altered 
to avoid damage to such sites. Inadvertent damage to an archeological 
site will reduce its historical value. At the same time, discovery of 
an archeological site during survey or construction will be a beneficial 
aspect. 

Scenic Resources: Impact to scenic quality from Denali Damsite to 
Paxson will be high. Large numbers o~ viewer contacts, little opportunity 
for concealment, ·and areas of high existing scenic quality are factors 
in this high impact. From Watana to Denali Damsites, visual impact 
is low. From Paxson to Slide Mountain visual impact will range from 
low to moderate. 

For the rest of this alternative, visual impacts are as described for 
alterna.tive Ma.tanuska-1. 

Land Use and Resources: Little or no impact is expected on agriculture, 
forestry, or mineral extraction. · ' 

This corridor will parallel the right-of-way of the Alyeska Pipeline and 
the Richardson Highway. It will, by doing so, reinforce the existence 
of a utility corridor and subsequently, the location of future rights-of
way. Some savings of total width of this corridor could be achieved by 
sharing of rights-of-way. (See Alternatives to the· Proposed Action.) 

Social: Socio-economic impacts will be identical to those discussed for 
alternative Matanuska-1, with the exception of two additional communi
ties, Glennallen and Paxson. Since the corridor will run so close to 
both, it is very likely that they will receive impacts upon their services 
such as lodging and food. This is a temporary impact, and not very 
significant. Some local labor may be employed during construction, 
but this will probably be unlikely. 
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Easements will need to be purchased where private land must unav9id
ably be-crossed. This will result in the land owner receiving a lump sum 
payment~· and will provide some infl~ of capitql to these areas . 

Impacts of the Delta Alternative 

Soil: This alternative crosses significantly large areas of soils having 
moderate to high erosion potential. There are two sensitive soil areas: 
1) The poorly drained, ice-rich permafrost found. throughout the entire 
length of the route. This soil is vulnerable to permafrost degradation, 
frost heaving, and rutting and scarring ofthe top soiL Z) T}:le second 
sensitive soil type is the fine-grain soils, generally well drained upland 
soils , found between Shaw Creek and Fairbanks . This soil is vulner- · 
able .to gulleying, unstaple slopes, and wind erosion . 

Erosion from either of these two soil types may cause sedimentation in the 
many clearwater streams that are tributaries to the Tanana River. Gen
erally, these clearwater tributaries are limited to those drainitlg the 
northeast portion of the Tanana River valley in this area. Tributaries 
of the Tanana from the Alaska Range are sediment laden and will not be 
significantly impacted from erosion. . 

Local problem areas will be encountered. North of Summit Lake, in 
Isabel Pass, is an area of thixotropic soils which become plastic under 
seismic shock. Unless this soil can be feasibly circumvented, trans
mission towers in this area will be under higher than normal seismic 
risk. Through the Isabel Pass, rocky soils interspersed with bedrock 
and talus will present problems in placing of tower foundations and 
access road. Excessive cutting and filling for an access road through 
this area, in conjunction with thin soils or unstable slopes, can cause 
severe erosion . 

A large, extremely marshy area around the Shaw Creek confluence will 
be encountered. Tower foundations will need special attention and the 
access road will need special design. Frost heaving will be severe in 
this marshy soil. 

Vegetation: The Delta alternative could require up to 1, 737 acres of 
clearing, 288 acres more than Nenana-1. The actual acreage cleared 
will probably be less. than these figures since the entire width of the 
right-of-way need not be cleared. In areas where clearing is required, 
the terrain is level enough to permit the access road to be incorporated 
into the line clearing . 

264 



The majority of the clearing will be done in the upland spruce""hardwood 
and bottomland spruce-poplar along the lower Delta River and the 
Tanana River. 

To reduce available fuel for forest fires, and to reduce potential infesta
tion .of healthy bottomland spruce-poplar by spruce beetles (Dendroctonus 
rufipennis) and ips beetles, slash mustbe disposed of. This can be either 
by sale of merchantable timber, by chipping, or by burning. Although 
burning will reduce air quality temporarily 1 it is niore economical and leSS 
damaging than the alternatives, so non-merchantable timber will be burned 
if an access road is present. With no access road, machinery cannot be 
brought ill for -stacking, burning, or chipping,. and downed timber will be 
left along the clearing. Beetle infestation.will be of concern mainly in the 
bottomland spruce-poplar ecosystem. (See Mitigating Measures.) 

The imll'lediate effect of this clearing will be the destruction of the vege
tation. The much more significant impact will be upon erosion and 
wildlife habitats. ·In hilly terrain, mechanical clearing methods such as 
bulldozing Will cause considerable disruption of the soil and subsequent 
erosion and stream sedimentation. The use of brush blades or rotary 
cutters will reduce this effect. On steep slopes, hand clearing will mitigate 
the otherwise heavy erosion potential likely with mechanical clearing. 

In the alpine and moist tundra ecosystems fo\md from Watana Damsite 
through Isabel Pass and the Alaska Range, destruction of vegetation 
will be limited to those areas directly occupied by the roadbed and the 
tower bases. This will be a permanent impact, although some revege
tation of tower bases can be expected. 

Destructi.on of the vegetative mat in tundra areas will result in long 
lasting scars unless corrective and preventive measures are taken. 
This scarring could lead to subsequent degradation of ice-rich perma
frost and erosion. 

Fires resulting from construction and operation, unless suppressed 
quickly, will result in extensive destruction of vegetation. These eco
systems are adapted to natural wildfires, and unless the occurrence 
of man-caused fires is very high, they should recuperate as quickly as 
they would under normal circumstances. 

Wildlife: The areas requiring the most clearing coincide with many 
areas of moose concEmtration, and moose should benefit from the 
introduction of brush resulting from the regrowth on the clearing. Since 
the clearing must be maintained, this brush area will last for the life of 
the line. Most brush areas are in transition, changing from the brush 
phase to some other phase nearer the climactic phase. "The brush in a 
transmission clearing can be counted as a more permanent source of 
browse. 
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b~e ilar,gecnU:II)9e:r':~;,-of 9;nibouin the Nelthina herd south of ~e Alaska 
• :R£geswfU,s;~ffer sotne .direct loss of forage from the vegetation covered 

1b'}r' ffi."ti roa:dbed and tower bases. Of more importance to caribou habitat 
is the potential overburning of key winter browse, and the subsequent 
:.r-echictioniin,w.inter range. Due to the drastic reduction in the population 

r.:of-.theNelchinaherd, (from an estimated 61,000 in the 1960's to 4,000 
:to-5,000 in 1974) any adverse impact is a serious impact. Increased 
access will seriously affect the herd unless hunting is further restricted. 
Tl>,e.r.e;wiUbe only slight impact on Dctll sheep range in Isabel Pass 
and the canyon of the Delta River. 

Animals dependent upon climactic forest.such as squirrels will suffer . 
loss anddisplacement. However, theirfaster reproductive rates will 
allow their population to adapt rapidly, 

Most animals will benefit from the edge environment, offering both 
forage and cover from the adjacent forest and brush .. Initially, animal 
tnovemel\ts .may. occur along the right-of-way, but as the brush grows 
into. a dense cover this Will be li-mited. In any event, this impact 
should'Qe low on this corridor. 

Construction itself will affect wildlife. Larger mammals may temporarily 
leave the area to return after the construction activity. Smaller animals 
will suffer loss oHndividu~ls, but should recuperate rapidly once 
constr.uction is completed .. The density of forest in this corridor will 
allow animals to move only a short distance to avoid contact with construc
tion activities. 

Vegetation suppression, by whatever method, will periodically remove 
cover from along the right-of-way. However, due to the sur_rounding 
cover of the uncleared forests, this impact will be insignificant. 

Recreation: This corridor does not infringe upon any Fe9-eral or State 
park or recreation area. Since the Delta alternative parallels existing 
highways ~d the Alyeska Pipeline, it will not provide new access 
to any significantly large area .. Use of the access road is dependent 
upon regulations imposed by the landowners or land managing ag~ncy. 

Cultural Resources: For the segment from Watana.Damsite to Paxson 
the impacts are as described under impacts of alternative Matanuska-2. 
From Paxson to Fairbanks there are no National Archeological or Histori
cal Sites. If the final survey discloses an unsuspected archeological 
site along the right-of-way, the location of the line or towers will be 
altered to. avoid damage to such sites. Inadverten.t damage to an archeo
logical site will reduce its historical value. At the same time, discove.ry 
of an archeological site during survey or construction will be a beneficial 
aspect. ~ . 
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Scenic Resources: This corridor will have visual impacts ranging from 
high along the Denali Highway and through the Isabel flass-Alaska Range 
area, moderate from Donn·elly Dome;to the Salcha River, and to low from 
the Salcha River to Fairbanks. Since nearly the entire corridor is 
exposed to viewers from the Denali and Richardson Highways, the vari
ables are th~· existing·scenic quality and the opportunities. for conceal
ment. Along this alternative, generally the higher the existing scenic 
quality, the less the opportunity for concealment. 

Land' Use and Resources: No impacts are expected on minerals extrac
tion. The area• around Big Delta and Delta Junction is a potentially major 
agricultural area, particularlycin' grain crops such as barley. Crossing 

-of good quality arable land .will result in the removal from production of 
the land occupied by the tower bases. Row crops will be more affected 
than field crops in that patterns of tilling and h~rvesting will be more 
disrupted by tower locations. . 

Along the lower Delta River and the Tanana River there is potential for 
forestry, particularly in the bottomland spruce-poplar ecosystems. The 

.Delta alternative will have little effeCt on forestry, apart from minimal 
. use as logging roads or firebreaks. Merchantable timber from clearing 
operations can be disposed of by sale. The proximity of a highway and· 
river will facilitate salvage of logs. 

Paralleling of the Alyeska Pipeline and the Richardson Highway will 
reinforce the utility corridor along the Delta and Tanana Rivers, and 
will affect location of future rights-of-way .. the total width of this 
utility corridor can be reduced by sharing of rights-of-way. ·(See 
Alternatives to. the Proposed Action.) 

Social: The towns of Paxson, Delta Junction and Big Deltawill benefit 
from use of s.ervices. such as food and lodging by construction workers. 
It is unlikely that much of the labor needed for construction will be 
drawn from the smaller communities . 

.. Logging of timber and clear~ng contracts will affect towns along the 
Tanana River by. providing j9bs and capital from sales of timber. This 
will be a short-lived impact, however. 

Some easements across private land may need to be purchased. The 
majority of the alternative can be routed along the utility corridor along 
the Alyeska Pipeline. Purchases of easement will provide a lump sum 
influx of capital to the affected land owners. This influx is temporary, 
unless arrangements are made for yearly payments. 
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"'i:Fr:O~"·"the:preceding descripti~ns of potential impacts of the various . 
. alterrtative corridors, .comparisons can be drawn to rank these alternatives 

-las.to their degree oLcumulative impact. Several assumptions wilJbe used 
irr.these. comparisons, and from these comparisons the. proposed corridors . 
were selected;. 

The first assumption to be made is that other factors being equal; cumulative 
impacts are proportional to corridor length. In other ~ords, a 100 mile 
corridor will have twice the cumulative impact a 50 mile corridor crossing 
similar terrain and ecosystems would have. If ve~.rying conditions exist, this 
assumption is not necessarily valid; a 100 mile corridor crossing stable soils 
may incur less impact than a 50 mile corridor over ice-rich permafrost. 

The second assumption is that joint use and paralleling ·of existing rights-of
way is preferable to pioneering of a new corridor because of the secondary 
impacts associated with new corridors. 

Against this assumption is the assumption that transmission systems always 
.cause an adverse visual impact of varying degree, and that transmission 
systems should be screened .as much as possible from major surface trans
portation routes. Thus a transmission line ideally should share or'parallel 
transportation rights-of-way and yet not be seen from them; this is a 
condition- rarely achieved. 

The fourth assumption is that a transmission corridor should be located to 
anticipate future needs, and so reduce potential proiiferation of future trans
mis~ion corridors. Practically, this will favor corridors that approach 
present and potential communities that may require interconnection. 

The fifth assumption is that the corridor should fulfill its requirements as 
economically as possible while keeping environmental impacts to a minimum. 
This is an extension of the first, second 1 and fourth assumptions. · 

Using these assumptions as broad categories in conjunction with environ
mental criteria, the twelve corridors can be summarized and ranked in 
the following table: 
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Corridor Analysis .:.. Project Power to Anchorage/Cook Inlet Area 

Susitna Corridors Matanuska Corridors 
Ana~ysis Factor: s - 1 s - 2 s - 3 s - 4 M - 1 M- 2 

Length, miles 136 140 129 147 258 385 
Max. elevation, feet 2,100 2,100 3,800 2,200 3,000 4,000 
% of joint or parallel use 75 75 39 35 52 90 
Cost x $1,000 92,650 94,986 93,712 96,072 153,187 224,427 
Ability to accommodate 

t.) future. needs 1 1 3 3 4 2 o-
o,() Ranking 1 1 2 1 3 4 

Environmental · lmEacts 
Soils 1 2 1 1 2 2 
V ~Jgetation 2 3 1 3 4 5 
Wildlife 1 2 3 3 4 3 
Existing . developments 3 3 2 1 3 3 
Scenic quality /r~creation: 

Developed areas 3 3 2 1 3 3 
Remote areas 1 2 3 4 4 3 

Ranking 1 3 1 3 4 4 



·corridor· Analysis - · P'roject Power to Fairbanks/Tanana Area .. 

Nenana Corridors Delta Cornqor· 
Analysis Factor: N- 1 N- 2 N- 3 N - 4 N- 5 D 

Length, miles 198 220 231 223 212 280 
Max. elevation, feet 2,400 4,300 4,000 4,000 4,300 4,000 
% of joint or parallel use · 100% 38% 78% 43% 0% 86% 
Cost x $1,000 85,382 107,090 106,272 95,648 96.572 122,475 

"" 
Ability to accommodate 

..... future needs 1 4 3 4 5 2 0 
Ranking· 1 3 3 3 4 3 

Environmental Im;eacts 
Soils 1 3 2 2 3 3 
Vegetation 2 2 3 2 l 3 
Existing developments 3 2 2 2· 1 2 
Scenic quality /recreation: 

\ Developed areas 3 2 2 1 1 3 
Remote areas 1 3 2 2 3 2 

Ranking 1 3 3 2 1 l 



Combining the information on this table with the more detailed descrip
tions of potential environmental impacts of the corridors in pages 
34 to 74, a brief discussion of each corridor and its relative suitability 
follows: 

. Susitna-1 

Of the possible corridors from the Upper Susitna Project to the 
Anchorage area, the Susitna-1 corridor is the second shortest, 
and one of the closest adherents to existing corridors. Because 
of the fairly heavy to moderate forest density, the clearing can 
be screened from the parallel Alaska Railroad and Anchorage-Fairbanks 
Highway. Of the six corridors leading to the Anchorage area, 
this is the cheapest to construct. 

Some of the advantages of this corridor are its directness and its 
proximity to small communities which may eventually require a 
direct tap. It avoids the Denali State Park and consequential scenic 
impacts as seen from the highway, and avoids unnecessary crossings 
of the Susitna River. 

The disadvantages of this corridor are: the additional access provided 
to the area between Talkeetna and Gold Creek, which is presently 
served by flag stops on the Railroad; the new access provided 
to the area between Nancy Lake and Point MacKenzie; and the possible 
interference with recreation in the Nancy Lake Recreation Area. 

Susitna-2 

This c01·ridor is slightly longer than Susitna-·1, more expensive, and will 
interfere with recreation in the Denali State Park. Concealability of the line 
from transportation routes is equal to Susitna-1, as is its ability to incorpor
ate future electrical needs of communities enroute. Interference with the Nancy 
Lake Re~reation Area and the new access provided to Point 1facKenzie is 
.similar to S~sitna-1. 

The major disadvantage of this cort:i:dor will b~ the interference \d th the 
Denali State Park; it would practically render the Park area to the east of the 
Highway uesless for hiking trails. since trails of any length over five miles 
would cross the right-of-way. For this reason, it is not preferred over 
Susitna-1. 
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Susifna-3 

This is the shortest of the corridors, and the second to the cheapest corridor 
to Anchorage. It avoids visibility from transportation routes by striking to 
the northeast through relatively inaccessible country. Thus, if is less able 

. to accommodate new taps along the stretch from Talkeetna to Gold Creek. 
The proximity to Nancy Lake Recreation Area and the access to Point MacKenzie 
are similar to Susitna-1. 

This corridor has t\l.ro serious disadvantages: First, it will pioneer a consider
able area of land, reducing wilderness values and permitting problems with 
increased access. Secondly 1 it will be more vulnerable to weather and relia
bility will be reduced. For these two reasons, it is not favored over Susitna-1. 

Susitna-4 

This corridol" is considerably longer and more expensive than Susitna-1~ only 
33% of its length follows e?Usting con·idors, since it avoids public transporta
tion routes by leading northeastto Devil Canyon from Talkeetna. It is not as 
able to handle new loads from Talkeetna to Gold Creek as Susitna-:-1; the prox
imity to the Nancy Lake Recreation Area and the increased access to Point 
MacKenzie are similar to Susitna-.L 

The large area of new access provided, with its attendant problems, combined 
with recreational use of the Stephan Lake area reduce tpe value of this corridor. 
Because of this and its higher cost, it is not preferred over Susitna-1. · 

Matanuska-1 

This corridor is almost twice as long. as Susitna-1 1 and about 60% more 
expensive. Half of its length parallels existing corridors; where it does 
follow these corridors, its concealability varies from low tohigh. It is poorly 
suited to a:ccommodate future electrical needs. 

Therea1·e several major e~vironmental objections to this corridor. First, it 
would open up a very large area of previously inaccessible (except by air) 
area. This area is uniquein many ways: first, it is a considerable part of 
the Nelchina caribou range I and since this herd has suffei·ed major declines 
recently, any impact on their range will be adverse~ Secortdly 1 this area 
has a high recreational use 1 such as fly-in hunting, fishing, and cabins; 
increased ·access may reduce wilderness values for this sort of recreation. 
Thirdly 1 this is a large area of continuous ice-rich permafrost. These objec
tions, combined with its length and cost, rule out this alternative. 
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Matanuska-2 

This corridor is almost three times. longer than Susitna-1 and almost iSO% more 
in cost. However, most of its length parallels existingcorridors; visibility 
from transportation .routes would be medium to high for much of its length. It 
would be well-suited to. the interconnection of the CVEA system . 

. Since it follows existing corridors for most of its length, the new-access 
problem is rather low for this alternative. The major environmental objection 
to this corridor will be the large area of ice-rich permafrost to be crossed, and 
visibility in scenic areas, as in TahnetaPass and the Upper Matanuska Valley. 
However, its length and cost are inordinately high, so .this corridor is not 
recommended at this time. 

Nenana-1 

The Nenana:-1 eorridoris the shortest and cheapest corridor connecting 
the Upper Susitna Project to Fairbanks. It would parallel or use existing 
rights-of-way for its enti.re length, and its ability to accommodate future 
electrical needs are very good .. 

The main objection to this corridor would be the lack of concealment from 
south of Broad Pass to Healy; varying d.egrees of visual impact along this 
stretch .could be .expected. Although not entering the Mount McKinley 
National Park, it would bevisible along the Anchorage:.. Fairbanks Highway 
in the vicinity.of the Park, No other major environmental problems are antici
pated. To further reduce impact, no access road is planned from Healy south 
to the Project area. This modification would apply not only to this corridor, 
but also to the Cantwell-Gold Creek sections of Nenana-2 and Nenana-3. 

Nenana-2 

Although not much longer or more expensive than Nenana-1, this corridor 
would provide access to a very large.area; only 38% of its length follows 
existing corridors. Those sections paralleling the Anchorage-Fairbanks" 
Highway I Alaska Railroad corridor would be rather visible. 

The increased access is a major environmental objection; the major recrea
tional use of this access road would be for hunting, and wilderness quality 
of this area would be irreversibly damaged. Another major objection is the 
necessity of crossing several high passes in the Alaska Range; reliability 
would be less, not only because of harsher conditions, but a'lso to uncertainty 
of access for repairs. This corridor is less suitable than Nenana- I. 
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Nenana-3 

This' corridor is more expensive and lo.nger than Nenana.,.!. It parallels 
e:Xis.ting rights-6£-,way for more than: 75% of its length, circumventing the 
'Nen~Iia canyon>area by way of two other passes in the Alaska Range. From 
the Project to CantWell, it would be rather visible. It is much better suited 
to connect existing and potential communities to the interconnected 
system than Nenana-2; but will not be able to be tapped by McKinley Park. 

A significant area of mountainous terrain will be opened up by this corridor, 
unless helicopter construction is used. One high pass will need to be crossed; 
the harsh conditions will reduce reliability of operation and access. This 
corridor is not preferred over Nenana-]. 

Nenana-4 

. Slightly longer and more expensive than Nenana-1, this corridor would not 
be seen from transportation routes from the Project area north to Healy. Less 
than half of this corridor parallels existing rights-of'""'Way, and it would be 
poorly suited to accommodate future electrical needs of existing or potential 
communities. 

Not only would. this corridor have the same objections as that of Nenana-3, it 
also wo'-:ld provide access to the area immediately north ofWatana damsite to 
the Denali Highway, diviclirtg what is now a fairly large wilderness area. 
This area can be e>.'Pected to provide unsuitable soils, much of it ice,..rich 
permafrost. Nenana-4 is not preferred over Nenana- L 

Nenana-5 

This corridor is unique in that its whole length pioneers a new corridor; 
no existing rights-of-way are paralleled. Yet, its length and cost are not 
much greater than Nenana-1. It would be very poorly suited to accommodate 
futui-e electrical needs of existing and potential communities. 

This corridor combines the objections of N~nana-2 and Nenana-4, and its . 
only advantage would be its concealment from transportation routes. Thus, 
this corridor is not recommended. 
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Delta 

The Delta corridor is twice as long and 50% more expensive than Nenana-!. 
M.ost ofit parallels existing rights-of-way, 'and for many stretches, would be 
highly visible from the Denali and Richardsdn,Highways. It has a fair suit
ability for accommodating future electrical needs of existing or potential 
communities. In addition, it can serve to power pipeline pumping stations 
and connect the CVEA and GVEA systems. 

The major environmenta] objections to this line are: there is a large area 
of poor soils to be crossed along the Denali Highway and through Isabel Pass; 
the line would also be highly visible in these two areas. This corridor in
fringes on the Nelchina caribou range. Since the Nelchina herd has suffered 
such dramatic losses in the past ten years; any impact on their range should 
be considered adverse. The on1y Endangered Species in Alaska, the Peregrine 
falcon, would· be affected in its habitat along the Sa.lcha Bluffs. A large 
archeological district would have to be crossed west of Paxson. These objec
tions, combined with length and cost, rule against this alternative. 

The selection of the Nenana-1 and Susitna-1 as the proposed corridors does 
not disavow the impacts associated with them; it only selects these two as the 
most economically desirable and the least environmentally objectionaple 
alternatives. Lessening, or mitigation, of the impacts of these two corridors 
is discussed inthe following section. 
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MITIGATION OF IMPACTS 

Most mitigating measures are 'basically standard practices stringently 
enforced. If basic applicable regulations is.sued by the Federal, State,· 
and local governments regarding environment quality are adhered to, 
most impacts affecting air and water quality will·be minimized. Application 
of practices and guidelines such as those issued in Environmental Criteria 
for Electric . Transmission Systems, a joint Department of the Interior, 
Department of Agriculture publication, will reduce visual and environmental 
impacts. 

Consultation ·with agencies prpficient in certain areas of concern, such 
as the Soil Conservation Service and the State Department ofFish and 
Game, will provide further guidance on mitigation of impacts . 

More specific mitigating measures 'are discussed below. It must be· 
remembered that many of these are standard practices intended not 
only to minimize damage to the environment, but also to protect the integrity 
of the transmissiort line. 

Exp.erience gained from construction and maintenance of .other transmission 
systems in Alaska has shown that most environmental impacts from transmis
sion lines can be avoided. Golden Valley Electric-Association and Chugach 
Electric Association have constructed and operated several lines without 
access roads, on poor soils, and under harsh climatic conditions. 

Except for visual impact, most environmental impacts caused by a transmis
sion system are far less than many transportation and communication 
systems; particularly if it is an overhead system. The majority of the 
impacts are due to the access roads; if the access road can be omitted, 
a large portion of the potential impacts will be eliminated. 

The following mitigative procedures will assume the existence of an 
access road and its potential impacts;· it must be remembered that access 
roads will not be used where they are shown to be incompatible with 
the environment. 

Soils 

Since it is expected that most damage to soils will occur during the 
construction phase, the construction schedule can be arranged so that 
considerable amounts of the work, particularly those requiring the use 
of an access road, such as delivery of materials, can be done in winter 
and spring, when the ground is least vulnerable to physical disturbances. 
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However, winter road use will be dependent upon snow depth and surface 
conditions; winter use can affect surface vegetation through destruction 
of surface plants, or over-compaction of snow . 

Temporary roads will be avoidedas much as possible; access roads 
will be built to a standard applicable to the expected use. If so designated· 
by the State Department of Highways, some septions of access roads 
will be built to secondary road standards .. 

Not all_ sections of the line will require an access road; particularly 
sensitive areas may be protected by th~ use of helicopter construction 
and maintenance, or the use of winter access roads and helicopter mainten
ance. It should be recognized, however, that dependence on aerial 
methods leaves the construction and/or maintenance program more vulnerable 
to weather conditions. One major section will be constructed without . 
access roads from Devil Canyon to Healy. 

. ... 

For ground work, 1;oads must be adequately constructed to avoid erosion , 
slope instability, degradation of the permafrost, and alteration of drainage. 
Gravel or other insulating material should underlay permanent access 
roads on permafrost area: culverts and bridges where necessary should 
be placed to avoid disruption of drainage and possible icing conditions. 
Slopes on cuts and fills should be of proper gradient and. revegetated 
as soon as possible to prevent erosion and slumping .. Revegetation will 
be done 'with species recommended in A Vegetative Guide for Alaska 
published by the SoH Conservation Service. 

For ground work off of the access road, or where no access road will 
be provided, machinery compatible to the surface should be used. 
For shallow permafrost areas, soft muskeg and bogs, and highly erosive 
soils, machinery with low-:-pressure treads or tires sha~l be used to 
avoid scarring. the vegetative mat and incurring subsequent erosion. 

On sensitive soils, such as ice-rich soils .with a shallow permafrost 
table, disturbed soil will be protected with an organic insulating 
mulch, such as straw, or when available, chipped slash from the clear
ing. Revegetation with appropriate cover plants will immediately follow 
construction. To reduce the likelihood of disturbance of marshy soils, 

·mats of slash, logs, or other materials will be used, 

On erodable slopes, no bulldozing will be done on slopes greater than 
35%. All cuts and fills shall be angled back sufficiently to minimize 
slumping and immediately seeded with appropriate plants. Sodding or 
fabric mats may need to be used in some cases to minimize erosion until 

' . . 

277 

:l:lil 



revegetation can control slope erosion. Culverts and water breaks will 
be placed to reduce water flow over the. bare roadbed. No machine. clearing 
will be permitted within 100 feet of any streambed . 

. To protectthe integrity of structures in extremely marshy soils or 
soils with a shallow ice-rich, permafrost table, and to minimize use of 
the access road for maintenance of tower footings on these soils. heat 
transfer devices may be used if necessary to keep tower footings and 
guys frozen into place, This is especially important in those stretches 
not having an access road. Keeping poorly drained soils and the .shallow 
active zone around tower bases permanently frozen, eliminates frost
heaving of anchors and settling of foundations due to changes in the 
permafrost. There are several types of these devices in,use; ·their use 
is widespread along the Alyeska Pipeline where elevated sections of pipe 
are vulnerable to settling. 

A good discussion of several types of these devices is found in the 
article 11 Settling a Problem of Settling 11, in the Northern Engineer, 
VoL · 7 , rio , 1. 

The basic principle of these devices is that of "pumping 11 heat f1~om the 
soil to the air. Year-round operation wuuld require an actual pump to 
keep coolant flowing, but several types use no pump , relying instead 
upon ihe. difference between son· and ambient. air temperatures in winter' 
and one-way flow of coolant to retard heat transfer to the· soil in 
summer. These heat-transfer· devices may provide the best available 
solution to the problem of suitable footings and anchors for structures 
in muskeg. 

Fire control will be quick arid efficient to limit fires to small areas. 
Fire control methods and machinery should riot ultimately cause more 
damage than the fires themselves; soil disruption by fire control must 
not aggravate soil disturbance already caused by a fire; Aerial control 
and ground vehicles with low-pressure treads will be used where needed. 

Crews will be instructed on fire safety. Extinguishing tools will be on 
hand; machinery will. be suitably maintained to minimize sparking. Work 
wi:U go on a special basis during high-risk periods. The permanent 
access road can double as ·a fire break and a fire-control road for ·· 
continuing wildfire management. 

On unbridged stream crossings, gravel fords will be constructed where 
the bottom is not already gravel; No trees shall be felled or y~rded 
across streams • No waste material will be dumped into streams or 
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abandoned on their flood plains~ Towers will be located well away from 
streams , not only to reduce the potential for erosion, but also for 
their own safety. 

Vegetation 

Only the nece,ssary vegetation will be cleared to minimize impact and 
cost. Photogram~etric identification. of clearing zones will be used; 
this technique, already in use by Bonneville Power Administration, uses 
a combination of factors, including spacing of towers, line sag, topo
graphy, profiles, and growth rates to determine exactly which trees need 
to be eliminated in a forested area. Designation of the minimum safe 
clearing will be in keeping with the National Electric Safety Code. 

Clearing will be with brush blades on bulldozers on frozen ground, as 
well as with rotary cutting or hand clearing to reduce unnecessary 
disruption of vegetation. No bulldozing willbe permitted on slopes 

. greater than 35%. Clearing on steep slopes will be by hand; stumps and 
roots will be allowed to remain to help keep slopes stable. 

Slash will be immediately chipped to provide erosion control where 
necessary or burned to avoid potential inse'ct epidemics and to reduce 
fire hazard. Non-merchantable timber will be burned if an access road is 
present. With no access road, machinery cannot be brought in for 
stacking, burning, or ·chipping, and downed timber will be left along. the 
clearing. Beetle infestation will be of concern mainly on the bottom-
land spruce-poplar ecosystem. Disturbed areas will be graded back to 
merge with the contours of the land, and fertilized or revegetated if 
necessary to provide a ground cover. In many cases, chipping of brush, 
a very suitable method of reducing soil erosion in the clearing, will 
also provide some increase of insulation in areas of shallow permafrost. 
Fire hazard will be low, since the chips will usually be in wet soils in 
these conditions . 

Revegetation of cleared areas can be with plant species that will enhance 
habitat for animals, yet can successfully dominate taller-growing species. 
Typical of these species are grasses and legumes.· Revegetation will be 
carried cutin ·accordance with A Vegetative Guide for Alaska presently 
used by the State Department of Highways. 

Those sections of clearing needing periodic maintenance to keep down 
tall-growing trees will be cleared in such a way as to minimize further 
soil disruption. If mechanical methods are used, selective cutting is 
preferable over brush hogs or brush blades on tractors, which not only 
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.can.- be destructive to the soil, but inefficient, also, in that little 
· ~el~ctiv~ cutting is possible. If herbicidal control is to be used, 
proper application methods and proper herbicide methods will be used. 
Aerial application will not be used; manual application is not only very 
selective, but accidental misapplication is less likely to occur. 
Herbicides will not be applied next to streams or lakes; a buffer strip 
will be left untreated adjacent to water bodies. Application will be of 
a coverage and dilution appropriat~ to the vegetation being treated. 

Fire control will be as discussed in the preceding section on soils. 

Wildlife 

A policy of minimal clearing of vegetation should have the least impact 
upon wildlife in terms of destruction of habitat. A voidance of unique 
habitat, or habitat of rare and endangered species will minimize impact 
on these important, but usually localized, areas. Seasonal scheduling of 
constru~tion will minimize contacts with migrating mammals, although 
this may conflict with winter construction in areas used by wintering 
caribou or moose. 

Any access roads will be designed to minimize river crossings, which 
should reduce sedimentation caused by fording machinery. Where possible, 
drainage will be preserved through prop~r placing of culverts and bridges. 
Borrow pits will be located to avoid sedimentation of clearwater streams 
and lakes and subsequent impacts on aquatic ecosystems. Spills of fuel, 
oil, and ot_her chemicals will be avoided, particularly if streams or 
lakes may be affected. Herbicides, if used, will be applied properly. 

Wildfire control will_be as discussed in the section on soils. 

Harassment of wildlife by ground vehicles, planes, or helicopters, 
either deliberate or inadvertant, will be minimized by strict enforce-
ment of vehicle use and aircraft use by either the contractors or the_ 
supervisors during .construction and maintenance. Hunting and trapping 
activities of work crews' will be controlled. The Alyeska Pipeline camps 
restrict firearms possession to control hunting and harassment, as well as 
accidental shootings. The Alyeska Pipeline camp and construction areas 
have also been closed to hunting and fishing by the Alaska State Depart
ment of Fish and Game. Similar controls will be employed for transmission 
line work. 

Increased exposure of wildlife to hunting or trapping because of the 
-increased access of a service road can be controlled to a degree, if 
deemed necessary by game management agencies. Access roadheads can be 
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barricaded or concealed 1 breaks can be designed on the access road to 
limit use by standard four~wheel drive vehicles, and the road can be 
posted. 

However 1 it is not expected that such access,....controlmeasures will 
entirely succeed. In most areas I Alaska Power Administration favors 
multiple-use of the right-of-way; finalregulation of access will be at 
the discretion of the land owner or land-managing agency. 

Existing Developments-:-Social 

To avoid preemption of private lands 1 the final route will be flexible 
enough to "circumvent small blocks of private land. Larger privately 
owned sections will entail a purchase of easement. All of the alter
native corridors can avoid communities en route. Sections of the line 
deemed hazardous by the FAA will be adequately marked as outlined in 
Part 77 I FAA regulations 110bjects Affecting Navigable Air Space". 

Effects of audible noise and electromagnetic interference are minimized 
by the distance between the majority of the corridor and residences, 
especially residences with radio and/or television reception.· Avoidance 
of communities for the most part will eliminate the nuisances of noise 
and interf~rence .. Paralleling communication lines vulnerable to reduced 
interference can be re-routed to minimize the distance along which 
transmission and communication lines closely parallel. The magnitude of 
induce voltage is inversely proportional to the square of the separating 
distance 1 so ·doubling· the distance between the· transmission line and 
communication lines would reduce induced interference to a ·quarter. 

Camps will be provided for transmission line workers; these and all 
material dumps and construction areas will be located away from small 
communities; such precautions will not be needed for the larger towns of 
Anchorage and Fairbanks. The camps will be temporary 1 and will 
be removed as the construction phase in thei; Vicinity is completed; the 
land occupied by the camps will either tevert to their former use or used 
for other purposes ; 

Depending upon the ability of the community to absorb an influx of 
people 1 the camps will provide for entertainment 1 food 1 and lodging. 
This will minimize the strain on such services in the communities 1 at 
the same time; allowing local merchants to profit from these services. 

Scenic Quality-Recreation 

The obtrusiveness of a transmission line can be lessened by proper 
design and location. In forested areas 1 placing the clearing far enough 
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from a parallel highway or railroad is sufficient to conceal the transmission 
line. In areas having shorter trees, using the topography to conceal a 
line behind ridges, in swales, and along breaks in slopes will help to 
lessen its visibility. In completely open areas, the only alternatives 
are using a combination of topography and distance to conceal a line, or 
to keep it close to the road if it cannot be concealed. By keeping an 
obvious line next to a road, one can walk ·under the line to get an 
unobstructed view ~£scenery on the other side; merely keeping an . 
unconcealable line a short distance from a parallel road does not lessen 
its obtrusiveness, and it precludes getting a clear view of scenery 
beyond. 

Other techniques of concealing or mitigating the presence of a line are 
to avoid clear-:cuts for clearings', but instead, to feather back the . 
break between original forest and ~learing; use of photogrammetric 
selective clearing will ease. the abrupt appearance of clearings. Where· 
road crossings are necessary, itis best to,cross at less than right 
angles and to leave a buffer strip of original vegetation to mask the 
right-of-way. This might involve using taller than· usual towers on 
·either side of the highway to provide the additional clearance. Placing · 
lines on ridges silhouettes them , and will be avoided; ridge crossings 
are best put in. notches or low spots . 

Whenever possible, existing rights-of-way should be shared or paralleled 
to avoid the problems associated with .pioneering a corridor in inacces
sible areas. Trails in these 11 inaccessible 11 areas should,however, be 
avoided; preserving wilderness quality entails sharing or paralleling 
all rights-:of-way except trails , and from these, lines should be shielded 
as much as possible . 

Cultural Resources 

There are known and potential archaeological and historical sites along 
the proposed corridors. To minimize possible vandalism or disturbance, 
no sites other than those on the National Register shall be located 
either on a map or on the narrative of this assessment. To preserve the 
integrity of these known and potential sites, a pre-construction archaeological 
survey of the corridors will be carried out, and the final transmission 
route will be adjusted to minimize disruption. Inadvertent discovery of 
an unsuspected site at a later stage will entail either the minor relocation 
of a segment of the transmission line, or the salvage of the site as 
prescribed by Executive Order 11593 and P. L. 93-291. 

282 



For sites already disturbed, such as those uncovered during excavation, 
accurate records of the site will be prepared; the site will be studied 
to determine its significance and the extent of' disturbance .. All photo
graphs, drawings, and descriptions will be filed with the Library of 
Congress as part of the Historic American Buildings Survey or the 
Historic American Engineering Record. If the site is of such signifi-
cance to,warrant more detailed study. construction work shall be temporarily 
halted on the vicinity of the site; if necessary, a minor relocation· can 
be arranged to prevent further disruption of very important sites. 
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ADVERSE ENVIRONMENTAL IMPACTS 

All generation of power will create adverse impacts, all transmission 
of power will create adverse impacts; all generation sites, except for 
local generatio-n., need a transmission system. • The degree of adverse 
impact of a transmission line will vary with its length, the character 
of the terrain, and the care exercised in design, construction, operation, 
and maintenance . 

\ 

Adherence to regulation-s and guidelines issued by the National Environmental 
Policy Act of 1969, the Water Quality Act, and relevant State and local 
agencies and application of mitigating measures as outlined in the preceding 

. section will reduce unavoidable detrimental impacts to a considerable 
degree. Experience in construction and maintenance of the more recent 
transmission lines of Alaskan utilities has shown that most ,adverse impacts 
can be avoided or mitigated. The Healy-Fairbanks and the Beluga-Point 
MacKenzie transmission lines have been successful in crossing a wide 
variety of ecosystems with little damage. These lines have used winter 
and helicopter construction in addition to conventional vehicle access 
roads . The use of the experience gained in these projects will reduce 
the degree of adverse impacts considerably. However, some unavoidable 
impacts are inevitable. These impacts are of two kinds: Those resulting 
from the construction activities, and those inherent in the existence 
of a transmission line. 

Unavoidable impacts due to construction activities are usually temporary; 
these include effects such as disruption of the surface vegetation and 
subsequent erosion on slopes; disruption of animal habitat due to human 
presence; and loss of vegetation due to clearing. The degree of these 
impacts will depend upon the mitigation measures ta:ken, timing of the 
construction phase, and ecological factors; these impacts will lessen 
or cease after constructtion, as regrowth of vegetation and reinvasion 
of fauna occurs . 

Unavoidable impacts of a more permanent nature associated with maintenance 
and operation of the transmission line include modification of habitat 
due to a maintained clearing; increased access and subsequent impacts 
of increased access; influence on existing .and future land use; influences 
on existing and future utility corridors; and very importantly, impacts 
on scenic quality. 

The maintenance of a clearing through forested areas will have impacts 
on wildlife for the life of the transmission lines. Animals dependent 
upon successional vegetation for browse, such as moose and snowshoe 
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hare, will benefit by the introduction of brush into an otherwise forested 
area. Animals dependent upon climax forest for habitat, such as red 
squirrel, will suffer a reduction of habitat. In general, both of these 
impacts will be insignificant due to the small ratio of affected land to 
the area of unaffected forest traversed by a transmission route. 

Increased access due to the existence of a transmission line will depend 
upon the type of access used to the line, the degree of present access
ibility, the area of inaccessible land opened up, and the attraction for 
activities other than line maintenance. 

Some sections of the line will have no access :road; some will be serviced 
by temporary construction roads or winter :roads; some sections will 
be serviced by an access road suitable for four-wheel drive vehicles. 
Thus, access will be effectively denied to vehicles unable to negotiate 
a :road of this standard, and in many areas, to all vehicles except all
terrain vehicles or aircraft. 

If the area is already suitably served by an existing :road of higher· 
standards~ it would be expected that a transmission line access :road 
will not appreciably affect the existing access.· Also, it would be 

. expected that large areas opened up by a new access road would receive 
more impacts than smaller areas; however, it can also be :reasoned that 
larger areas can absorb the greater impacts of increased access more 
easily than smaller areas. If other factors are considered equal, impacts 
of increased· access will depend upon the area 1 s att:racti veness for hunting, 
packing, camping, and sightseeing. 

Alaska Power Administration presently favors multiple-use of transmission 
· rights-of-way. Since most of the rights-of-way will be easements on 
State and private lands, and lands managed by other agencies, deter
mination of access will be left to the land owners or managers. 

·There will be an unavoidable impact on present and future land use; 
·' ~e degree of this impact is a function of the existing use and the potential 

uses of not only the land occupied by the t:rarismission line, but also the 
adjacent lands. Presently, there is little agriculture or forestry along 
the alternative corridors; residential areas are largely limited to the 
Anchorage-Palmer and Fairbanks areas. 

However, future patterns of land use will change; ag:ricultu:ralpatte:rns 
adjacent" to a transmission line will be affected somewhat, depending on 
the crop and the method of agriculture. Since the transmission line 
will probably predate agricultural land use along the corridor, this 

285 



impact will be slight, and probably beneficial, since a right-of-way 
would provide cleared land at little.or no expense to the farmer. 
Irrigation and tilling methods will have to adapt themselves to the spacing 
of the towers; land occupied by the tower. bases will be unusable, but 
this land is a small fraction of the right-of-way. 

Forestry is presently limited by physical, economic, and ownership 
factors. Present forestry areas can easily be circumvented; potential 
areas may benefit from the existing access road of the transmission line 
not only for logging, but also for fire control. The existence of a trans
mission corridor in general will have a minimal impaCt on forestry. 

Present residential. areas will be unaffected by any of the alternative 
corridors; potential residential areas adjacent to an existingtransmission 
line ""ill accommodate themselves to its presence.· The voltage of the trans
mission line precludes direct service to smalL communities; these will have 
to be served by lower voltage distribution lines, emanating from existing 
or future major substations . The potential for service to small communities 
is a significant impact in that these communities may strongly desire to tap 
the transmission lin~; if they are serviced by the transmission line .• they 
will essentially become part of the interconnected system. Since the cost 
of power will most likely decrease in these communities after interconnec
tion, some local growth can be, expanded, depending on.what degree the 
availability and cost of power was, a limiting factor to growth. 

The existence of a transmission corridor may tend to attract future corridors; 
to a considerable extent, this is a beneficial impact in that it is more economi
cal for rights-of-way to be shared or to be adjacent; there is a lessened 
likelihood of large areas of wilderness to be cut into a multitude of smaller 
areas by redundant rights-:-of-way; and the possibility exists for 11 symbiotic 11 

use of a right-of-way by two different types of utilities. Examples are the 
use of access roads for transportation and the electrification of railroads 
and pipelines. In corridors limited by physical and/or land-use constraints, 
such as the Nenana Canyon through thE! Alaska Range, prolifel:"ation of rights
of-way will lead to congestion; in ,cases .such as this, it is most desirable to 
set afutu:te pattern by attempting to utilbe existing cor.ridors to minimize 
potential congestion. 

One of the most significant unavoidable adverse impaCts wilLbe upon scenic 
quality. A transmission line will always cause a detrimental impact; the 
degree of this impact is determined by the visibility and obtrusiveness of 
the transmission line as seen by the majority of the viewers. Since most 
of the viewers of the alternative corridors will be on the existing transpor
tation routes, it is inferred that increased visibility. and obtrusiveness from 
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However, it is impossible to hide any line from all viewers from all 
directions. Any transmission line is easily visible from the air; placing 
a line away from a road to hide it from motorists will not conceal it from 
hunters, hikers, and campers, to whom the line may be especially 
obtrusive. This dilemma becomes more severe in open country, partic
ularly in scenic surrounds. 

In summary, adverse environmental impacts will be: 

- clearing of vegetation from as much as 3747 acres. 

- subsequent periodic control of the regrowth on the clearing created. 

- permanent removal of vegetation from tower bases, access roads, and 
any future substations to be added to the system. 

- impacts to soil from construction and maintenance operations. 

- · impacts to fisheries in clearwater streams affected by construction and 
maintenance. 

- impacts to-wiJdlife, both beneficial and adverse, stemming from the above 
effects of construction and maintenance. 

- visual impact's to scenic andrecreational resources from Talkeetna north 
to Healy. 

- effects em air quality due to burning of slash resulting from clearing 
operations. 
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RELATIONSHIP BETWEEN SHORT-TERM USES 
OF THE ENVIRON:MENT AND LONG:-TERM PRODUCTIVITY 

The transmission line can be assumed to have a very long life; as long 
as loads are expected to increase, as they are, and as long as the Upper 
Susitna project is a viable source of power, the transmission route can 
be considered operative. Individual components will be replaced, and 
it is foreseeable that the line itself may be upgraded to higher voltages 
and capacity, but it will still be essentially the same transmission system. 

The bulk of the impacts on the environment of the line will be encountered 
during the relatively short construction phase. Of the long-term effects, 
some would terminate immediately or shortly after the retirement of 
the line. Some of these effects would be those springing from access 
road maintenance, vegetation control, noise and electromagnetic in~erference, 
(see Exhibit I 11 Hazards 11 ) and visual impact. Other impacts will 
be "imprinted" into the environment. Wildlife patterns may have been 
affected by continual hunting or habitat modification; these patterns 
will linger for a considerable time after a possible removal of the line. 
Vegetation patterns, altered by continual maintenance or introduction 
of grasses or other nonnative plants, may continue for a very long 
time. Unchecked regrowth of the clearing will eventually result in 
successional vegetation closer to the stage of the surrounding forests; 
this regrowth will entail habitat modifications opposite to those caused 
by the original clearing, but of course over a much longer time period. 

The above assumes that the transmission right-of-way will retain its 
original function for the life of the project. However, this right-of-
way may influence land use patterns that, like vegetation patterns, 
will linger after the term of the actual transmission line. The right
of-way may .assume the function of a transportation route; this transport
ation route may eventually have more impact than the original transmission 
line and even outlive the line. Other rights-of-way may be routed 
adjacent to the transmission line, thus setting a regional pattern of 
corridors that again may outlive the lifetimes of the original utilities. 
A transmission line which presently pioneers a right-of-way into undevel
oped areas may imprint a pattern, which although it might shift and 
fluctuate somewhat, will determine future land use and transportation 
and transmission networks for that area far beyond its own lifetime. 
This effect is similar for other rights-of-way which pioneer large 
undeveloped areas. A good example of this is the Alaska Railroad, 
which is now paralleled by distribution and transmission lines and 
a highway, and which resulted in the creation of several small communities 
along its length. 
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Another effect on the long-term productivity of the area by the transmission 
corridor would spring from the interconnection of the electric power 
grids of the two largest population centers in the State. Interconnection 
would enable use of the cheapest generation and the maintenance of 
smaller reserve capacity, while at the same time resulting in. greater 
reliability for both systems. Interconnection would assume an importance 
nearly as great as the function of delivery of Upper Susitna power. 

New population centers arising in the Railbelt area would be aided by proximity 
to this interconnected system. The gro\vth of energy-intensive heavy industry 
along the corridor due to the availability of power is presently unlikely; this is 
due to the high transportation and labor costs of the area, which would outweigh 
the advantage of the availability of relatively cheap power. The construction 
of an interconnected power system for the Railbelt is a response to the increased 
demand for electric power. In itself, the availability of power is not enough 

· to induce growth of an area; other factors, some of which are intra- and 
. inter-regional transportation, the availability of labor; the existence of 
a market for manufactured goods, produce, and/or raw materials, must 
exist also to spur regional growth, These other factors are probably more 
responsible for growth than the availability of power. 

There are no important potential hydro powersites close to the alternative 
corridors except the Wood Canyon site. The viability of this project may be 
enhancec:l by the existence of the transmission route which follows the 
Richardson Highway route. However, other factors such as large size Of 
the potential project and environmental impacts of the Wood Canyon project 
reduce the probability of this project beirig spurred on by the existence of 
an alternative corridor. 

The proposed Healy-McKinley Park 25 kv distribution line may be affected 
by the Nenana-! corridor. The distribution line will add another right-of
way to a narrow canyon already occupied by two transportation lines. The 
construction of a transmission line could remove the necessity of part of 
this distribution line; a tap at McKinley Park could serve this area with 
power from the Upper Susitna Project. However, it has yet to be determined 
if the cost of a low-load tap at McKinley Park will prove more economical 

·than an extension of a distribution line from Healy. 

The proposed 230 kv CEA transmission line from Point MacKenzie aro'und 
Knik Arm may provide another means of connection of the Susitna-1 
corridor to the Anchorage area in conjunction with the existing submarine 
cables at Point MacKenzie. 
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IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS .OF RESOURCES 

The materials directly used in the construction of the transmi$sion line 
and access roads will be irretrievably committed for the life of the 
transmission line. These materials include the aluminum and steel in 

. the towers, aluminum and steel.in the cables and guys, insulators, 
steel culve~ts, gravel and concrete. Of these, aluminum and steel have 
scrap value and can be recycled. Maintenance vehicles will be irretrievably 
committed, since .their resale value after full use can be expected to be 
low. The fuel expended on construction and maintenance is irretrievably 
committed, as are other chemicals, such as paint, if steel towers are 
to be. coated, and herbicides, if chemical control of vegetation is used. 

The; land occupied by the right-of-way is irreversibly committed for the 
life of the project, although it can revert .to its original use or some other 
use after retirement of the line. This land can, for the most pad be used 
for other activities, such as recreation, acces.s, or agriculture. ·.This is, 
however, at the discretion of the landowner or land~ma~aging agency. 
Land use patterns may be permanently affected by the. pattern originated 
by the traps mission corridor, with effects outliving the original trans
mission line . 

Irreversible ecological changes m(l.y result, depending upon the amount 
of clearing or large-scale change imposed upon an area by a right-of
way. Most of these changes,. such as the maintenance of successional 
vegetation in an otherwise climatic forest, will eventually revert to their 
original condition, after retir.~ment ofthe transmission line, although 
this may take a considerable period of time. 

Mineral extraction may be affected by. the location ~f the transmission 
line: such effects probably will last for the lifetime of the line, unless 
the line is later re-routed around ore bodies,.· This would not be practical 
for low unit-value minerals, such as sand and gravel. 

Inadvertant disruption of undetected archeological sites would result 
in irreversible damage to such sites, reducing the amount of information 
obtainable and their historical or archeological value. Discovery of unharmed 
sites during construction will be a beneficial effect, however. All sites 
discovered during construction will be salvaged as prescribed by Executive 
Order 11593 and Public Law 93-291, an amendment to the Reservoir Salvage 
Act of 1960. 

The labor spent in construction, operation,· and maintenance of the trans
mission line is irreversibly committed, as are the ~econdary effects of the 
increased employment afforded. 
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MATERIALS AND LAND COMMITTED 

Conduc- Struc- Maximum 
Length ·tors 1 tures 2/ ROW 3/ Clearing 

Proposed System Plan miles ·Ton Ton acres acres ---
Susitna-1: 345-kv -DC 136 4,624 13,668 2,308 2 '308 
Susitna-1: 345-kv - PSC 4,624 16,684 4,616 4,616 
Susitna-2: 345-kv -DC 140 4,760 14,070 2,376 2 '376 
Susitna-2: 345;..kv - PSC 4, 760 17,360 4,752 4,752 
Susitna-3: 345-kv - DC 129 4,556 13' 467 2,274 1' 900 
Susitna-3: 345-kv - PSC 4,556 15,996 4,548 3,800 
Susitna-4: 345-kv - DC 147 5,066 14,975 2,529 2,257 
Susitna-4: 345-kv - PSC 5,066 18,226 5,058 4,514 
Matariuska-1: 345-kv - pc 258 9,010 26,633 4,497 2,817 
Matanuska-1: 345-kv PSC 9,010 31,992 8,994 5,634 
Matanuska- 2: 345-kv -DC 385 13 '056 38,592 6,516 3,869 
Matanuska- 2: 345-kv - PSC 13,0 56 47,740 13,032 7,738 
Nenana-1: 230..:.kv - DC 198 5,108 10,692 3,000 1,439 
Nenana-1: · 230-kv - PSC 5 '108 13,144 6,000 2,878 
Neriana-2: 230-kv DC 220 5, 676 11,880 3,333 1,500 
Nenana~2: 230-kv - PSC 5,676 14,508 6,666 3,000 
Nenana-3: 230-kv DC 231 5,960 12,474 3,450 1, 318 

· Nenana-3: 230-kv - PSC 5,960 15,190 6 ,900 2,636 
Nenana-4: 230-kv DC 223 5 J 753 12,042 3,378 1,182 
Nenana-4: 23.0-kv - PSC 5,753 13 J 826 6,756 2,364 
Nenana-5: 230-kv - DC 212 5,470 11,448 3. 212 1, 364 
Nenana-5: 230-kv - PSC 5,470 13, 144 6,424 2, 728 
Delta: 230-kv - DC 280 7,224 15,120 4,242 1, 727 
Delta: 230-kv - PSC 7,224 17 J 360 8,484 3 ,·454 

1/ Assumes Rail and Pheasant conductors; can be 10% greater in rough 

2/ 

3/ 
4/ 

terrain. 
Assumes 
terrain. 
Assumes 
Assumes 

steel free-standing tower; can be 10% greater in rough 

R.O .W. width of 140 1 for 345 kv, and 125 1 for 230 kv. 
total clearing for full width of right-of-way. 

DC=Double Circuit; SC=Single Circuit; PSC=Parallel Single Circuit 
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MATERIALS AND LAND COMMITTED 

Conduc- Struc- Maximum 
Length· tors 1/ tures 2/ ROW 3/ Clearing 

Alternate System Plan miles Ton Ton acres acres 

Susitna-1: 230-kv - DC 136 3,509 7,344 2,060 2,060. 
Susitna-1: 230-kv - PSC 3,509 8,432 4,120 4,120 
Susitna-2: 230-kv - DC 140 3,612 7,560 2,121 2,121 
Susitna-2: 230-kv - PSC 3,612 8,680 4,242 4,242 
Susitna-3: 230-kv - DC 129 3,457 7,236 2,030 1,697 
Susitn:a-3: 230-kv - PSC 3,457 7,998 4,060 3,394 
Susitna-4: 230-kv - DC 147 3,844 8,046 2,257 2,015 
Susitna-4: 230-kv - PSC 3,844 9 J 114 4,514 4,030 
Matanuska-1: 230-kv - DC 258 6,837 14,310 4,015 2,515 
Matanuska-1: 230-kv - PSC 6,837 15,996 8,03{1 5,030 
Matanuska-2: 230-kv - DC 385 9,907 20,736 5,818 3,454 
Matanuska-2: · 230-kv - PSC · 9,907 23' 870 11,636 6,908 
Nenana-1: 230..,.kv - sc 198 2,254 6' 138 3,000 1,439 
Nenana-2: 230-kv - sc 220 2,838 6,820 3,333 l, 500 
Nenana-3: 230-kv - sc 231 2,980 7' 161 3,450 1,318 
Nenana-4: 230-kv - sc 223 2,876 6,913 3,378 1,182 
Nenana-5: 230-kv - sc 212 2,735 6, 572 3,212 1,364 
Delta: 230-kv - SC 280 3 J 612 8,680 4,242 1' 727 

1/ Assumes Rail and Pheasant conduc.tors; can be 10% greater in rough 

2/ 

3/ 
4/ 

terrain. 
Assumes 
terrain. 
Assumes 
Assumes 

steel free-standing tower; can be 10% greater iri rough 

R.O.W. width of 140 1 for 345 kv, and 125 1 for 230 kv. 
total clearing for full width of right-of-way. 

DC=Double Circuit; SC=Single Circuit; PSC=Parallel Single Circuit 
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OTHER ALTERNATIVES TO THE PROPOSED ACTION 

'Alternative corridors have already been discussed and compared on 
the previous sections and on the matrixes in the appendix. In this 
section, alternatives to basic assumptions of the proposed transmission 
line will be discussed along with the alternative of non-construction. 

Sharing of Rights-of-Way 

The assumption is made in the proposed and the alternative corridors 
that an entirely new right-of-way will need to be obtained for the entire 
corridor. Sharing right-of-way with another utility (not necessarily 
electrical) may obviate many potential impacts in that access may already 
exist, reducing construction activity somewhat, and that pioneering 
of new corridors , with attendant problems , is no longer necessary. 

The proposed transmission corridor could adjoin or share the rights
of-way of five types of systems: other electrical transmission, communica
tion, pipelines, railroads, and highways. Alth,ough the benefit in each 
case is a savings in total land use, the adverse impacts upon these five 
systems vary. Electrical transmission systems that are jointly using 
one.rjght-of-way will suffet- a reduction in reliability, in that a catastrophe 
affecting one line, such as seismic activity, is very likely to affect the 
other. Safety during maintenance will decrease somewhat. 

Joint use of an existing communiciation right-of-way will entail possible 
damage to the existing system during construction of the transmission 
line. Steady state noise may be induced into the communication line; 
the comn'iunication line will also be more vulnerable to fault and lightning 
damage. In the· case of buried communication cables, erosion will occur 
unless corrective measures are used. 

Pipelines are subjected to corrosion risk also. The hazards of construction damage, 
shock and fires or explosion will exist. 

Railroads will be subjected to shock and fire hazards. Communications 
may suffer interference, and in the case of electric signals, induced 
current may cause false control signals. 

Along highways , transmission lines can contribute to radio and audible 
noise, and in the case of accidents. can cause a fire and shock hazard. 

In the case of joint use of railroad and highway rights-of-way, the risk 
of accidents on these systems affecting the integrity of the transmission 
system must also be considered. 
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The above risks are considered with no compensation or mitigation. 
For instance, corrosion of cables can be controlled, as can induced currents. 
Proper construction t~chniques will greatly minimize risk of damage. 
Effects such as audible noise and resulting risks of fire and explosion 
from accidents cannot be resolved with joint right-of-way use. However, 
the use of a buffer strip betwee:p right-of-way will not entail a savings 
in land; in the case of adjoining or partial overlap of rights-of-ways requir
ing clearing through forest, the use of a buffer of standing trees will 
realize no savings in clearing. 

Not all rights-of-ways are visually compatible; for instance, sharing 
of right-of-way with a major highway or trail systems will cause an 
unacceptable scenic impact. For highways, this incompatibility must 
be weighed. against the additional scenic visualimpact of viewing-the 
parallel, but separate rights-of-way. However, utilities not directly 
involving human transportation or those in commercial or industrial 
surroundings are suited for right-of-way sharing particularly if the 
utility is an existing transmission line. 

On the proposed corridor to Fairbanks, the Golden Valley Electric Associa
tion owns a 138 kv transmission Une from Healy to Ester. It is :possible 
to combine this line with the proposed 230 kv double-circuit line from 
De-,il Canyon by upgrading the proposed line to 345 kv double-circuit 
and adding enough width to make a 140 foot wide right-of-way. This 
would be a more efficient use of the land, along with the elimination 
of redundancy of parallel transmission lines. 

Another existing right-of-way which could be shared is that of the 
Alyeska Pipeline. This is a right-of-way with an existing road for nearly 
its entire length; use of this utility would, however, entail a longer 
transmission line. The pumping stations along the pipeline are planned 
to operate with a portion of the transported oil; however, if the stations 
were to be electrically operated, they could draw power from an adjacent 
distribution line which taps the transmission line. .Extra width will 
need to be obtained for the right-of-way if the transmission line were 
to follow the pipeline. The feasibility of having individual taps to serve 
the pumping stations is low, due to the inordinate expense involved. 

One utility right-of-way closely follows the proposed transmission corridor 
for nearly its entire length. This . is the Alaska Railroad, owned by 
the Federal Government and operated by the Department of Transportation. 
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Presently, the railroad is operated by diesel motors; if electric motors 
were to be used, power could be tapped from an adjacent power line. 
However, due to a relatively narrow right:-of-way which a transmission 
line could not simultaneom;ly occupy, the right-of-way would need to 
be doubled on width, creating, in effect, .W/o immediately adjacent right
of-ways. Thus, there would not be the savings of right-of-way as the 
previous W/o cases. The Alaska Railroad 'carries mainly freight; in 1973, 
the railroad operated over 1800 freight cars and 54 passenger cars. 
There will be some objection on the part of the passenger component to 
the extreme closeness of a major transmission line for 250 miles; how-. 
ever, this is much less of an impact than if the line were to closely parallel 
the Anchorage-Fairbanks highway for the same distance. 

T .Y. Lin (in the Northern Engineer, Vol. 5, No. 4) proposes the 
construction of Integrated Pipelin.e Transportation, a coalescence of 
separate but parallel transportation corridors into one integrated structure 
to minimize environmental impacts, economize on construction, and 
increase efficiency of service and maintenance. It is possible to integrate 
transmission lines into such a transportation system, and would result 
in the best use of the land and the least impacts. How.ever, the presence 
of several existing transportati9n routes preclude construction of such. 
integrated transportation systems; they are most feasible in opening 
up new corridors of significant length' and this situation is not foreseeable 
in the Railbelt. Also, a transmission line integrated into such a system 
would require technology similar to that required by an underground cable, 
the next alternati_ve to be discussed .. 

Underground Transmission Systems 

. . 

This discussion will limit itself to the present technology of transmission 
systems; potentia~ capabilities will be discussed at the end of this section. 
Much of this material is abstracted from the Bonneville Power Administrations 
draft Fiscal Year 1976 Proposed Program Environmental Impact Statement . 

Underground transmissions have been found to be practical in wo types 
- of situations;· one in which the costs of an underg:round system. are less 

than an overhead one, such as in areas of veryhigh right-of-way costs 
or where a large savings in line length is poss'ible, such as with su~marine 
cables. The other situation is that in which an underground system has 
high suitability, such as entry to substation_s in congested areas or 
eliminating the hazards of critical crossings·, such as other transmission 

systems' and to eli~inate hazards to airc:raft near airports. 

Neither of these two general situations ~xists for any appreciable length 
along the proposed corridor or any of the alternatives. Although under
ground lines will almost eliminate some impacts, such as visual impacts, 

they will produce other impacts not normally associated with overhead 

systems. 
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In some cases, the use of undergro"Qnd transmission can be justified 
to reduce visual impacts where these impacts are judged to be greater 
than the adverse impacts of undergrourtding. Such a situation is typical 
in those highly scenic areas where the transmission structures would 
either be silhouetted, highly visible, or highly obtrusive, yet where the 
access road and trenching scar of an underground cable would not be 
overly visible. This sort of situation will rule out canyons and.other 
high-relief areas, but will favor relatively flcit land. 

The greatest visual difference between underground and overhead trans
mission is obviously the lack of the transmission structures. However, 
an underground system in all cases will require not only ari access 
and construction road, but also a trench which will be visible for qJJite 
some tin:.e after construction. Overhead systems, however I can be· built 
without the need for an access or construction road, and the only excavation 
needed will be for the tower foundations spaced out at a rate of four 
or five to a mile. 

If the location, design, and construction of an overhead system are properly 
specified, th'e access road and clearing will be as visible, and usually 
more visible,· than the structures themselves. Where clearing is not 
needed, the most visible component will then be the access road, and 
as indicated, even this need not be constructed for an overhead system. 
In contrast, an underground system will always need a clearing in any 
area and will always need a construction road. Thus I an underground 
system in rolling or steep terrain may well be more visible than an overhead 
system in these situations. For this reason, coupled with the seismic 
risk to be discussed below, it is not recommended that the sectionof 
corridor through the Alaska Rangebe underground. 

A major factor in the use of underground systems is the cost.· Transmission 
systems are usually designed to meet gi:ven requirements for the least 
cost; in almost all situations, overhead lines will meet system requirements 
at a lower cost than underground cables. The A . D. Little Report to 
the Electric Research Council (October 1971) state::~ that underground 
transmission. costs can be as high as ten times greater them overhead 

. ~· . 

systems, and in the case of compressed gas cable systems 1 up to 20 
times. 

Underground systems generally involve higher materials cost for the 
cable and for associated materials such as insulating backfill or protective 
sheeting. Installation is more complicated 1 involving excavation and 
backfilling and labor use is higher than for overhead systems. Splicing 
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of .a 345 kv cable can take eight or more full workdays and must be 
performed in specially constructed air-conditioned rooms, ( 0 Underground 
Power Transmission11 , P .H. Rose, Science, Vol. 170, Oct. 1970). 

Theoretically, overhead systems have more outages than underground· 
systems since they are exposed to weather, vandalism,. and accidents; 

. however, unless damage is exceptionally severe, including failure of 
one or more towers, or access is restricted by weather, these outages 
are of short duration. Faults in underground cables may result in long
term outages up to several weeks; this results from the difficulty in 
location ofthe fault, the time involved in ex.cavation and backfilling, 
and the time needed to replace the faulted section by splicing in a new 
section. Frozen ground, which persists for five or six months, will 
retard repair efforts more than usual. 

In seismically active areas, such as can be found in the railbelt, the 
reliability of underground cables must be questioned. Slicing of the 
cable can result from settling or slumping of the soil; oil-filled or 
compress-gas filled cables may rupture during soil movement, Other 
agents can cause faUlting, such as rodents, corrosion, and subsequent 
excavation. Location and correction of faults in a cable following quakes 
may involve.considerable time and effort as opposed to the location of 
faults in an overhead system. Overhead transmission ·lines have more 
inherent resiliency than underground cables, and faults are more accessible 
and easier to locate . 

Environmental impacts. of an underground cable can be quite significant 
in that a ccmtinuous trench is required and an .access road is mandatory 
for"the construction vehicles and the laying of the cable. The backfilled 
trench may cause erosional problems, particularly if the trench cuts 
up or down slopes. A cleared right-of-way must be provided. for main
tenance vehicles needed to unearth a faulted line; however, this clearing 
need not be as wide asJor an overhead system. Repairs will.involve 
re-excavation, with attendant impacts due to potential erosion. An 
underground cable in use will continuously give ·off heat; this can be 
very serious in ice-rich permafrost areas, which occur in all of the 
alternative corridors. Insulating backfill will retard but not eliminate 
this heat flow; heat-transfer devices will be necessary to prevent excessive 
slumping and settling of ice-rich areas traversed by an undergrou.nd 
cable. 

Generated heat will also affect the growth of vegetation, but this does not 
appear to be a significant impact. 
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Due to the expense and difficulty of installation, underground cables· are 
rather inflexible with regards to changing power needs. The addition 
of another circuit or the addition of taps for local communities is very 
difficult in comparison to overhead systems, where the addition of an 
additional circuit will not require another right-of-way, and the addition 
of a tap will not involve the excavation of the cable·, splicing, and terminal 
facilities for the oil or pressurized gas insulation. 

On hilly terrain, unreinforced low-pressure, oil-filled cable is subject 
to possible rupture due to the increased oil pressure at the low points 
of cables. Reinforcing and pressure compensation devices are necessary 
in this type of cable over hilly ground. 

High-pressure oil-filled pipe cable requires a continuous high pressure 
maintained by pumps . This type of underground system is also subject 
to pressure differentials due to elevation· changes. 

Cables filled with nitrogen or SF6 gas contain conductors wrapped with 
oil-impregnated paper; on hilly terrain, this oil will seep to the lower 
ends, and so this cable is only suited for level terrain.· 

Cables insulated with solid insulation, such as cross-:-1inkedpolyethylene 
are subject to manufacturing flaws, such as small voids, which can later 
develop into electrical faults; the· probability of faults is proportional to 
the voltage. Usage is usually limited to 138 kv or lower. 

A major disadvantage .of underground systems is the carrying capacity 
dictated by c~pacitive reactance. Capacitive reactance is inherent in the 
cable construction, and results in a charging current which decreases 
the usable power that can be transmitted. The power loss in an underground 
cable is 25 to 30 times greater than for .:m overhead system. If a cable 
exceeds a certain length, its transmission capacity becomes zero. For 
a cable of 115 kv; this length is about 45 miles; for a 230 kv cable the 
length is about 35 mile~. In other words, for a 230 kv cable 35 miles long, 
the loss· is equal to the input power. 

To overcome capacitive reactance losses, and thus lengthen the critical 
length :of an underground cable, shunt reactors must be installed at 
periodic intervals along the cable. These shunt reactors are preferrably 
located above ground for access and heat dissipation, and are basically 
equivalent to a series of miniature substations with the attendant similar 
environmental irr.pacts , high reduction in reliability, and additional costs . 
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Research to improve the underground transmission technology is carried 
on by the Department of the Interior through the Office of the Assistant 
Secretary for Energy· and Minerals, and by private industry through 
the Electric Power Research Institute; private industry is making by far the 
greater contribution, spending $14 million during .fiscal year 1974 in 
efforts to advance underground transmission technology. 

One result of recent efforts is the Compressed Gas Insulated Bus (CGIB). 
Although still 10 to 20 times more expensive than overhead trans-
mission and of untested reliability, this sytem can handle 500 kv with a 
critical length of up to 200 miles, a tenfold in1provement over previous 
critical lengths for this voltage. The potential advantages of such a 
system include reduced visual impact, no audible noise as electro
magnetic interference, small volume, simplicity of maintenance~ and power 
handling capability approaching that for overhead systems. Bonneville 
Power Administration plans to operate a length of prQtotype 500 kv CGIB 
near Ellensburg, Washington starting .the summer of 1974 to accumulate 
experience with this system. Eventually, underground cables may be . · 
expected to equal overhead systen1s in performance and overall reliability; 
however, since most of the cost of an underground system is attributable 
to labor, the cost differential between the two systems is not expected 
to decrease significantly. 

APA will not recommend underground construction for this project. The 
present technology for underground transmission is not sufficiently 
advanced to assure reliability of service for a regional intertie. 
APA intends to follow continuing developments in undergrounding tech
nology, .but there is no indication that the disadvantages of under
grounding will be solved in the near future. 

Direct Current Transmission · 

Direct current tran.smission has been used in several countries for bulk 
transmission of power over long distances. Due to the higher .costs of 
conversion, this type of transmission is usually used for distances of 
500. to 1, 000 miles bet~'een converter stations. If no itermediate taps 
are planned between the generation site and Anchorage and Fairbanks, 
then the 136 mile and 198 mile lengths of the proposed corridors are 
consider:ably shorter tha.n the economical distances. Intermediate taps 
to serve presently unconnected town and future population centers along 
these corridors would require converter stations and even shorter trans
mission lengths. 
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Environmental impacts of d-e transmission systems are generally 
the same as .for a-c systems, except that d,..c systems require only 
two conductors instead of three, and thus would require a slightly 
narrower right-of-way. For underground transmission, the use of 
direct current will obviate losses from ·capacitive reactance, and in 
this way, enhance the viability of undergrounding while imposing 
the additional costs of converters at each end of the cable. The 
use .of d-e in undergrotmd systems will not lower the installed cost 
per cable, nor will it enhance reliability. The need for only two 
cables will lower-: the total cost versus a-c transmission J and if one 
cable is faulted, the other can .function at half-capacity with proper 
grounding. 

The limitations of d-e transmission presently .. are great enough so 
that it cannot be recommended for the Upper Susitna River Project. 
However, technological advances may eventually provide a cheaper 

.alternative to the present converters, and thus provide the flexibility 
possessed by the a,..c system . 

Alternative System ·Plans 

Alternative Voltages: 

The proposed system plan specifies a 345 kv double circuit line from the 
generation site to Anchorage and a 230 kv double circuit line from the 
generation site to Fairbanks. The 11Transmission Report" discusses 
an alternative system plan with a 230 kv double circuit line to Anchorage 
and a 230 kv single Circuit line to Fairbanks. For design details, 
refer to the 11 Transmission Report" . 

The right-of-way width for 230 kv is 125 feet; for 34~ kv it is 140 feet. 
Double and single circuit lines of the same voltage require identical 
widths. The structures needed for 345 kv are slightly larger than those 
for 230 kv, and in some cases, may be more visible, but this is unlikely. 

The environmental impacts of this alternative voltage will be essentially 
identical to the proposed one. There will be some major differences, 
however, iri the amount of right-of-way and clearing for all the alternative 
corridors from the generation site to Anchorage, and in the amounts of 
materials committed for all the alternative corridors. 
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Double Circuits: Stacked or Parallel Single Circuits: Both of the 
above alternative voltages will call for double circuits to Anchorage, 
and one will require a double circuit to Fa.irbanks. In the Description 
of the Proposed Action section, the use of stacked double circuits was 
premised. In this arrangement of circuits, both circuits occupy the 
same right-of-way and are supported by the same towers, such as shown 
in Figure 2, However, another arrangement of circuits will be proposed 
for those segments of the corridor requiring added reliability. Since 
the proposed project will be a regional intertie, there is concern for· 
reliability by the utilities serving the Anchorage and Fairbanks areas 
and consulted agencies such as Bonneville Power Administration and 
the Bureau ofReclamation. Because of this concern, most of the proposed 
corridor will require a more reliable arrangement ofcircuits than the 
stacked double circuit. 

This alternative arrangement of circuits for either voltage plan will call 
for two parallel single circuits instead of a stacked double circuit. This 
will not affect the system plan, as in~ either method, a double circuit will 
be provided where needed. However, a parallel single circuit will require 
up.to twice the acreage and clearing of a stacked double circuit, which 
requires no more acreage or clearing than a: single circuit. The major 
advantage of such a method will be the extra reliability provided by a 
redundant transmission line; outages from dropped towers or dropped 

. conductors sh,.orting another circuit a!e eliminated. The visibility of a 
parallel single circuit line will be different than a stacked double circuit; 
the towers are shorter than double circuit towers, but the number of 
structures per mile is twice as much. ln addition, the clearing is twice 
as wide. 

The extra reliability o{~ redundant transmission line may not be necessary 
for the entire length of a corridor, but only in those areas of high risk 
from winds, slides, or seismic activity. In the table on pages 108-109, the 
materials and land committed for each 'alternative corridor and both 
alternative system plans are presented. For each double circuit system, 
the equivalent material and land for the parallel single circuit system is 
presented also. It must be remembered that in this table, it assumed 
for the par~lel single circuit system that the entire corridor will use 
this system, the actual materials and lands committed will probably be 
less. 
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Common or Divided Right-of-way for Parallel Single Circuits: When 
tWo parallel single circuits are used, they can be located either on a common 
right-of-:-way of a width up to twice the width required for a single circuit, 
or they can be located along two totally separate rights-of-way .. 

The advantages of a common right-of-way are economy of construction and 
maintenance in that only one access road need be built and maintained; 
and a better use of the land in that unusuable strips of land between rights
of-way will be minimized. Problems related to increased access will be 
less with a common access road than with. duplicate access roads. 

The reliability of parallel single circuits will be increased if separate 
rights-;-of-way are used on the theory that natural disasters affecting one 
circuit will probably affect the other one immediately adjacent to it. 
Separation of the two circuits will increase the chance of survival of 
at least one of the circuits. In this case, the distance of separation is 
understood to be on the order of up to several miles; both circuits would 
remain the same corridor. An additional advantage Of separate rights-of
way will be. flexibility for local service for communities en route, and 
for local service, assuming it is decided that a community in the 
vicinity of the corridor of a 345 kv double circuit line will be connected 
to the transmission system. . If tw() parallel single circuits are used, one 
right-of-way can be routed to provide a closer approach to. the community, 
reducing the length of distribution line. The use of parallel single cir
cuits for connection to the Anchorage area will be discussed under 
Alternative Endpoints. · 

A common right-of-way may in some instances require only half the clearing 
required of separate rights-of-way; in most cases, however, the amounts of 
clearing will be nearly equal. Both will require the same amounts of mater
ial and lahor in construction. If two parallel single circuits a:te used, both 
common and separate rights-of-way may be used. In stretches of high risk 
of catastrophic failure. such as slide. and seismic areas' separate rights-of
way are preferrable; In. areas of low risk of natural disaster, economy of 
construction and maintenance would indicate a common right~of-way. 

The cost of parallel single circuit construction. on a common right-of-way 
is included in the 11 Trans'mission Report; 11 Later design studies will go 
into greater detail on the problem of reliability. 
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Additional Transmission Lines Along Other Corridors: Another alter
native is the .construction of transmission lines along the Matanuska-1 or 
Matanuska-2 and the Delta corridors in conjunction with the proposed 
system. These corridors would not· necessarily be constructed at the. same 
time nor same voltages or capacities as the proposed system. The main 
advantage of such a .system would be the increased reliability of redun
dant lines , and the interconnection of communities along the Glenn and 
Richardson Highways, the Copper Valley "Electric Association and the 
interconnected system produced by the proposed system plan. 

The environmental impacts of these additional corridors would essentially 
be the san1e as those outlined for Matanuska-1 and Matanuska-2 and the 
Delta corridors. However, the amounts of right-of-way, clearing, and 
materials comn1itted will depend upon the voltage and capacities of these 
additional 'corridors. For details, refer to the "Transmission Report. 11 

Alternative :Methods .. of Construction and Maintenance 

Access Roads versus Helicopter Construction: It is proposed to build 
permanent access roads for the length' of both the proposed Susitna-1 and 
Nenana-1 corridors with the exception of unsuitable areas. These areas 
will be constructed by helicopter access. Where an access road is used, 
it will be broken at 111ajor stream crossings, stretches of poor soil or 
broken terr'ain, or where it would ~esult in excessive visual degradation. 
The major sections of the access r9ad will ti~ into existing transportation 
corridors. These breaks in the access road will also serve to limit access. 

The advantages of an access road over helicopter access are: less· 
expense per· mile over most terrain; · ease il) transportation of machinery 
and materials' tewer erection,. stringing of conductors •. and removal of 
merch~table timberi more reliabilitY of CJ,ccess for maintenance and 
inspection; and multiple-use of corridor. 

Disadvantages of an access road al'e: increased maintenance problems; 
unauthorized use of access road; potential increase in erosion and sedi
mentation; increased visibility, and more clearing required with subse
quent impacts. 

Since neither alternative method is suitable for the entire length of the 
proposed corridor, the proposed method of access is that which was 
judged to be most suitable to the location. 
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WiJ:lter Access versus Year-Round Access: Transportation of materials 
and machinery and· cons.truction during winter would eliminate many 
impacts related· to access road construction .and tower erection. With total 
winter construction, the access road would notbe necessary. 

Winter road use will depend upon the topography, snow depths, soil 
moisture content I vegetation cover, and loaded vehicle weights 0 Two major 
abuses of winter roads are their use over insufficient snow cover, especially 
with vehicles of. high surface loading, which can destroy the vegetative 
cover; and the over-compaction of snow caused by high surface loadings 

, in deeper snow, which results. in los.s of insulation for surface vegetation 
and a more tenacious spring snowpack on the track area. 

Disadvantages of winter access and c:;onstruction are: the construction 
season would be rather limited; conditions will be harsh on men and 
machinery; snow and frozen ground may interfere with excavation and 
placement of tower footings; the lack of an access road will affect the 
reliability of maintenance access, and will eliminate any multiple-use 
of the clearing. 

Co~sidering th.e site of this project, it is necessary to use as much of 
the year as possible in order to complete construction within a reasonable 
time. Also,. given some of the weather conditions and the length of the 
corridors, reliability of access is imperative, especially since there is no 
proposed back-up transmission line in case of a fault. Thus, whenever 
possible, year-round construction will be used. As outlined above, access 
roads will be. used whenever indicated 0 

Alternative Methods of Clearing: Presently, some of the clearing me.thods 
used by the utilities are as simple as bulldozing over any and all trees 
withiri a set distance from the centerlme of the right-of-way, insurmg 
enough width for an access road, ease of construction, and clearance 
between falling trees and the conductors. This method is fairly direct, 
involving little discretion between what is cleared, and actually what is 
minimally necessary for construction and maintenance. However, this 
rr.ethod also ·results. in excessive disturbance of the soil and. Unnecessary 
destruction of vegetation. 
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Considerably cheaper and less environmentally damaging, the technique 
of only clearing that vegetation necessary for construction afld maintenance 
is recommended. Instead of toppling trees with a bulldozer, selective cut
ting is used, allowing stumps to remain. 

There are three methods of disposal of cleared vegetation: sales of 
merchantable timber, bu:tning, or chipping. All three alternative methods 
will be used where applicable. . 

With ·no access road, machinery cannot be brought in for stacking, bum in g, 
or chipping, a:nd downed timber will be left along the clearing. 

Sale of timber will require an access road; some of the timber can be used 
inroad construction in timber bridges and corduroy in muskeg. Also in 
this category is the offering of timber to any who wish to remove it for 
firewood; this will only be significant near settled areas, and any timber 
not disposed of in this way after a few months will be' disposed of in othei· 
ways. 

If no access road is to be used, then open burning is the only available 
method of disposal. A temporary decline in air quality is inevitable, and 
open burning, in any case, will be subject to local ordinances of the affected 
boroughs. 

Fcrced~draft burning will considerably reduce particulates, but will require 
an access road for the large tub burners. In any case where burning is allow
able, where an. access road will be bu.ilt, and where chipping is not 
necessary, forced..,.draft burning will be used. 

In areas where large-scale burning is prohibited, or where chipping 
is more suHable, then slash and unsalable timber will be chipped. 
Although most expensive and time consuming of the three methods, chipping 
in many instances is preferable. Where permafrost degradation is likely, 
where the surface mat of vegetation has been seriously disturbed or 
destroyed, or on potentially erosive soils, the use of chips as a protective 
humus is indicated. Chips will provide a n1easure of insulation over 
ice-rich frozen SOilS 1 SOme protection for bare SOilS 1 and although decompo
sition rates are slow, an organic mulch to aid revegetation. 

Since the chips will lie on the ground, and usually be somewhat wet, they 
will present less of a fire hazard than unchipped slash. 
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A fourth method ()f disposal is to stack slash and allow it to naturally 
decompose •. Although this will provide a temporary habitat for small 
mammals .• it will also provide good habitat for destructive insects , provide 
fuel for fires I and reduce the value of the clearing as a firebreak. Thus. 
this option is not recommended in the ecosystems of moderate and dense 
forests, specifically the bottomland spr"Qce-poplar and dense upland 
spruce-hardwood ecosystems. 

Alternative Methods of Clearing Maintenance: In areas of fast regrowth, 
some periodic suppression of tall plants is necessary. There are three major 
alternative methods: aerial application of herbicide. manual application of 
herbicide, and physical cutting of trees and brush. 

Aerial spraying involves the coverage of large areas with herbicides sprayed 
from an airplane. or more frequently, a helicopter. Due to the non:... selective 
nature of application and the risk of accidental overspraying. spraying of 
water bodies. and improper concentrations, this met}lod will not be used. 

Manual application of .herbicides involves the spraying of target trees, dispersal 
of pellets at the base of target trees • or select! ve spraying of thicket of brush. 
It is relatively safe from the risks associated with· aerial spraying, and. also 
much more selective. It can be carried out during routine ground inspections 
or during scheduled programs of brush suppression. 

Physical cutting involves the identification and destru,ction of danger trees and 
the periodic suppression of brush. Chain saws, brush axes 1 and motorized 
rotary axes can be us.ed for this. The labor expended is greater than for 
manual application of herbicide. but is safe for use adjacent to water bodies. 
If large areas of brush are cut, the slashmust be burned or chipped. Small 
amounts of slash widely dispersed will not pose an insect or fire hazard. 

The proposed method of control is the manual application of perbicides with 
cutting in sensitive areas; aerial spraying is not proposed. 

Alternative EndJ?oints: 

For this feasibility study. it was necessary to assume· enQ.points to allow. 
determination costs 1 clearing, etc. This in no way will fill.ally define the 
endpoints of the actual transmission, just as the location of a corridor does 
not attempt to locate the actual placement of a transmission line within th'at 
corridor. The actual endpoints will be determined in the pnal design· 
studies. 
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The choice of endpoints of the Nenana and Delta alternative corridors is 
relatively limited to those already postulated--Ester alld Fairbanks. Unless 
new substations were to be built, these are the. only two feasible choices. 

The Anchorage area will need additional transmission capacity, whether 
the proposed transmission system is built or not. However, there are 
serious probleros in supplying power to Anchorage~ Presently, power is 
brought into Anchorage through the submarine cables at Point MacKenzie 
from the northeast via the APA 115 kv line, and ftom the south, which will 
not be of concern in this discussion. The two supplies to Anchorage via 
Point MacKenzie and the APA li.rie overcome the barrier of Knik Arm in 
two ways: a direct crossing,; and an' end-run 'around the north of the 
Arm. Althou·gh most direct, the submarine cables are not as reliable 
as an overhead system: this was· brought out. in the failure of the cables 
caused by a dragging ship's anchor in the winter of 1974-75. 

Point MacKenzie is/far closer to the Jllain load center at Anchorage than 
Palmer; the transmission corridor will cross relatively less ·developed .. 
land to approach Anchorage via Point· MacKenzie than via .Paln1er. Power 
would be marketed directly to Chugach Electric Association, .and ~rheeled 
over their system. to· Anchorage Municipal Light and Power, . Homer Electric 
AssoCiation,· Ma,tanuska Electric Association, and the Seward Electric 
System~ 

Another possible method for connection to Anchorage, utilizing the Point 
MacKenZie endpoint would be the overhead crossing of Knik Arm. Placing 
the towers on piers across ·a relatively shallow section of· Knik Arm would 
allow a more direct connection to Anchorage, avoiding both the subtnarine 
cables and the more circuitous route around the Arm. However, visi
bility would be high for this line, possible interference with marine and 
air traffic may result, and there is a possible risk of damage by pack ice 
to the· towers . 

CEA presently operates a 138 kv line from the Beluga gas turbine genera
tion site to Point MacKenzie, designed for upgrading to 230 kv, and has 
proposed an extension around Knik Arm which will eventually tie into 
Anchorage by way of Reed Substation. An endpoint for Susitna-1 at 
Point MacKenzie could .use this proposed line as an alternate connection to 
Anchorage along with the submarine cables . This would, however, be 
dependent upon authorization for the construction of the extension. 

Delivery to the existing APA system at Palmer would avoid the limitations 
and risk of the submarine crossing of Knik Arm, but would involve more 
crossing of privately owned land. Power would be marketed directly to 
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)~m:Idlas~i·.;:;Vl~~;":~;.k > "'·· ' . ·. · . · 
,•The eri,~r;;~~'ent~ ~ssessment for the Susitna corridor with an endpoint 
at~ifci{~~i:_ ... ~oU.lc:lbe substantially the same as thatfor the proposed system. 
Mil~ag~, dearing 1 and other impacts would remain virtually the ~ame. 
If the .corridor were to be routed along the uplands north of the 
Anchorage-Fairbanks Highway, somewhat better soils would be 
encountered, and more privately owped land and farms would be crossed. 

For the Matanuska alternative corridors 1 there would be more substantive 
differences: the corridor would be· about 45 miles shorter, and would 
involve up to 764 acres less of right-of-way and clearing. Also, less 
materials would be used, and less labor expended by utilizing the 
Palmer endpoint. 

The use of separate rights-of-way for parallel single circuits would enable 
the utilization of two separate endpoints chosen to maximize ease of access 
to Anchorage while retaining a high degree of reliability. As an example, 
one circuit could terminate at the Point MacKenzie cable terminal, the 
other could deliver power via the APA system near Palmer. Other possible 
combinations could be devised with endpoints of Palmer 1 a potential cause
way across Knik Arm, and the projected Beluga extension around K.nik Arm • 

Another variation on endpoints would be the upgrading of the existing 115 kv 
APA line from Palmer to Eklutna to Anchorage. Either a single circuit or 
both circ1-1its from the Upper Susitna project could be built upon this 
right-of-way if :additional capacity was added to handle the output of the 
Eklutna powerplant. 

The final decision on endpoints will be made in later design studies, and 
will be dependent upon the evolution of the existing t:ransmission ~ystems 
in the time until the final design studies. 

Alternative Local Service 

Along the proposed corridors are several communities not presently 
served by the larger utilitiee;. These communities depend upon local 
diesel generation for electrical power, and not all members of these 
communities can afford the high cost of local generation. These coD:jmuni- · 
ties will eventually be served with Upper Susitna power 1 either by a direct 
tap from the proposed transmission line or indirectly by extensions of 
existing distribution systems . 

Size of the load, length and cost of the necessary distribution system 
extension, and distance from other presently unserved communities will 
determine which of these two methods will serve a community . 
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A community, or cluster of communities, relatively distant from existing 
. distribution systems, yet close to the transmission system, ·and having. 
an expected load of five to ten megawatts, will be likely to tap directly 
from the 'transmission line. However, a distribution system will still be 
necessary to deliver power from the substation to the community. 

Communities with expected low loads may not justify the expense of a 
substation for a direct tap; these communities will have to wait for an 
extension of existing distribution. 

No Action (Non-construction) 

In discussing the alternative of non-construction of the proposed trans
mission line, the viability of the Upper Susitna hydroelectric project 
must be considered, since the primary purpose of the transmission line 
will be to deliver the generated power to the major centers in the Rail
belt. In essence, non-construction of the transmission line implies non
construction of the Upper Susitna powersites. 

·No action will mean that the potential power ofthe Upper Susitna will not 
be made available to the Railbelt area. Since use of power is projected 
to increase, alternate sources of power will have to be used. If present 
plants are upgraded, this will result in the increased use of fossil fuels 
such as coal and~ gas. It is not likely that costs of fossil fuels will remain 
the same, and they will'almost certainly not decrease. Development of 
large-scale hydro projects will probably be beyond the capability of the 
present utilities, so fossil .fuels will be used for a relatively low-priority 
use whereas a renewable resource, water power, will go'un~apped. 

If additional power sites are required to satisfy energy needs, as they 
probably will be, then they will require their own transmission systems 
to deliver their power. Thus, non-development of the Upper Susitna 
and its transmission system will not halt further construction of transmission 
systems by other agencies or utilities,· and if new· power sites tend to be 
small-scale due to inability of utilities to develop large hydro· sites, 
then more transmission lines may result than if the Upper Susitna were 
to be developed. 

Another effect of non-construction will be to preserve the insular and 
disconnected character of the utility systems presently serving the · 
Railbelt. A transmission line to be built with the main purpose of inter
connection would not be likely in the near future, and the duplication 
and waste of the present situation will be prolonged. 

309 



AC.I<NOWLEDGEMENTSC 

In preparing this Envi:tonment.al Assessment, the Alaska Power Adminis
tration has worked in close. coordination with the Alaska District Corps 
of Engineers. This report was circulated in preliminary draft and draft 
editions to interested Federal and State agencies, boroughs, utilities, 
and groups for comment and information, many of which p_rovided 
valuable assistance. 

Comments and advice have been given by the following agencies, 
utilities, and groups: 

Bonneville Power Administration 
Bureau of Land Management 

.. Bureau of Reclamation 
U.S. Forest Service, Alaska Region 
National Park Service 
Fish and Wildlife Service 
National .Weather Service 

State of Alaska: 
Department of Enviro11mental Conservation 
Department of Community and Regional Affairs 
Department of Natural Resources - Division of Paries 
Department of Fish .and Game 
Department of Highways 

Fairbanks North Star Borough 
Anchorage Municipal Light and Power Department 
Chugach Elechjc Association 
Golden Valley Electric Association 
Homer Electric "Association 
Matanuska Electric Association 
Geophysical Institute, University of Alaska 
Commonwealth .. Associates, Inc. 

In addition, many individuals have contributed valuable informal 
comments. 

310 



Bibliography 

Underground Power Transmission, A.D. Little Report to the Electric 
Research Council, October 16, 1971. 

Alaska Regional Profiles: South-Central Region, the Arctic Environmental 
Information and Data Center; The University of Alaska and the Office of 
the Governor, State of Alaska 1974. 

Multimodal Transportation ~Corridors in Alaska: A Preliminary Conceptual 
Analysis. U. S. Department of Interior, Bureau of Land Management; 
October 1974. 2 Volumes. 

The Need for.! National System of T:ransportation and Utility Corridors Across 
Federal Lands: A Study Report (Draft). U. S. Department of Interior, 
Bureau of Land Management, July 1975. 2 Volumes. 

Environmental Effects of Herbicides ResearchProject, K. L. Carvell, 
Edison Electric Institute, New York; EEl Project RP103. 

The 1970 Nation Power Survey, Federal Power Commission; printed by 
Government Printing Office, Washington, D. G. , December 1971, Part· IV. 

EHV Transmission Line Reference Book, written and edited by Project 
. E~V, General Electric Company; published 1968 by Edison Electric Institue. 

Measuring the Social Attitudes and Aesthetic and Economic Considerations 
Which Influence Transmission Line Routing, P .L. Hendrickson, et al; 
Battelle Pacific Northwest Laboratories, Richland, WA; July 1974, 
NWL-1837: UC-11. 

Environmental Atlas of Alaska; P. R. John~on and C. W. Hartman;· 
University of Alaska, College, Alaska, 1969. 

Muskeg Engineering Handbook, edited by I .c. MacFarlane; by the Muskeg 
Subcommittee of the NRC - Associate Committee on Geotechnical Research; 
University of Toronto Press, 1969. 

55 Ways to the Wilderness in South central Alaska; Nienhauser, Simmerman, 
VanderLaan; Mountaineering Club of Alaska and The Mountaineers; 
Seattle, June 1972. · 

Oregon ~Control Handbook, Oregon State University Extension 
Service, Corvallis , April 1973. 

311 



Resources of Alaska: A Regional Summary, the Resource Planning Team, 
Joint Federal-State Land Use Planning Commission for Alaska, July 1974 . 

. A Vegetative Guide for Alaska , prepared by the Soil Conservation Service 
et al; published by the Department of Agriculture, Portland, 1972. 

Environmental Criteria for Electric Transmission Systems, USDA, USDl; 
U.S. Government Printing Office, Washington, D·. C. 1970. 

B. H. Baker, "Did Beetles Do That?", Alaska Magazine, July 1974, p .48. 

A, E. Caswell, C. V. Nazare, R. J. Berger, J. C; Tossi of Commonwealth 
Associates, Inc. , "Geology is Critical in Routing EHV Transmission Lines 11 , 

Electrical World, December 19 74, p. 54 ff. 

J. A. Heginbottom, 11Permafrost and Ground Stability 11 , Northern Engineer, 
Vol. 6, No.4, Winter 74-75, p.4. 

Proposed Mt.McKinley National ~ark Additions, Alaska: EnVironmental 
Statement; Alaska Planning Group vs. Department of Interior, October 1974. 

General Construction and Maintenance Program:: Environmental Statement. 
prepared by Bonneville Power Administration, August 1974. 

Gas Pipeline Draft EIS; Department of the Interior, Bureau of Land Manage
ment, January 1975. 

Herbicide Use on National Forests of Alaska: Environmental Impact State- · 
ment prepared by U.S. Forest Service, Region 10, May 1975. 

ProposedElectric Distribution Line Extension to McKinley Park:. Draft EIS; · 
prepared by Department of Interior, National Park Service, Pacific Northwest 
Region. Received November 1975. 

Environmental Analysis of Proposed 230 kv Transmission Line from 
Teeland Substation ~Reed Substation; Chugach Electric Association, 
January 1975. 

Draft Environmental Impact Statement for the Cantwell-McKinley Park 
section of the Anchorage-Fairbanks Highway; DepartmentofHighways 
State of Alaska, August 1971. 

312 



"Preservation of Historic Places", Federal Register, Vol. 40, No. 24, 
February 7, 1975. 

"Threatened or Endangered Fauna or Flora u , Federal Register, Vol. 40, 
No. 127, July 1, 1975. 

"National Register of Natural Landtnarks 11 , Federal Register, Vol. 40, 
No. 87, May 5, 1975, p. 19503 ff. 

11 Discussioil. of Under grounding Alternatives in Environmental Supplements 11 , 

draft position paper prepared by Bonneville Power Administration, 
February 1975. 

313 



PHYSICAL AND SOCIAL CHARACTERISTICS 

OF THE ENVIRONMENT 

Exhibit I-1 

The following appendix will discuss general characteristics of the 
. physical and social categpries used in the assessment of th~ proposed 
corridors and their alternatives. Both a definition or descljption 
of the category anq a description of potential impacts in these categories 
from a transmission line corridor will be discus.sed .. Note the phase 
!!potential impacts"; not all impacts described will n~cessarily occur; 

This section is intended only for background infor:mation; specific , 
and more detail~d treatmenfof the proposed corridors arid thej-r .alternatives 
is covered under "Environmental Assessment of Corridorsn and 11 Assess-, 
ment of Imp aCts 11 

• 

Topography and Geology 

This is one of the more important categories, for topography influences 
most of the succeeding ones. Topography is itself a surface expression· 
of underlying geology and tectonics (for convenience, tectonics will 
be considered under geology while hydrology will be covered along 
with topography). . · 

The Railbelt area is characterized by three lowland areas separated 
by three major mountain areas. To the north is the Tanana-Kuskokwin1 
Lowland, which is delineated by the Alaska Range to the south. The 
Susitna Lowland is to the southwest, bounded to the north by the Alaska 
Range, and to the east by the Talkeetna and Chugach Mountains. The 
Copper River Lowland in the east is bounded on.the north by the Alaska 
Range, and the west by the Talkeetna Mountains. Each basin is underlain 
by quaternary rocks surfaced with glacial debris, alluvium, and eolian 
deposits. The mountains are primarily metamorphic and sedimentary 
rocks of the Mesozoic, with s_everal areas of intrusive granitic rocks 
in the Talkeetna Mountains and the Alaska Fange, and Mesozoic volcanic 
rocks in the Talkeetna Mountains. Figure i delineates the major features. 

The Railbelt is an active seismic area; the 1964 earthquake was perhaps 
one of the most destructive earthquakes on record. The seismic history 
is short relative to the time over which strains. accumulate to produce 
an earthquake, so historic seismicity is a poor guide to potential seismic 
risks. There are several significantly active faults in the Railbelt 
area. The most spectacular fault in terms of length and prominence 
is the Denali Fault, a long arc bisecting the entire Rail belt through 
the Alaska Range. Maximum expectable earthquakes in the area can 
be of at least a magnitude of 8.5 on the Richter Scale. Figure 2 depicts 
seismic history of the railbelt from 1899 to 1964·. 
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LEGEND 

SEDlMENT ARY AND METAMORPHIC ROCKS 

-
QUATERNARY 

Surficial deposits, aUu"lum, glacial debris, 
eolian sand and silt 

TERTIARY 
Sandstone, conglomo::.:-at.,, shale, mudstcn"l 
nonmarine and marine 

MESOZOIC at Sandstone and shale: marine and nonmarifl.e; 
includes same mo:tamarphic· racks 

-
PALEOZOIC AND Fm:CAMBRIAN 

Sandstone, shale, limestone; mostly marine; 
includes sorne early Mesozoic rocks 

FALEOZOIC Arm PRECAMa\'UAN 
Metamorphic rocks: .!!chi.r.t, gneiss, etc.; 
mainly Paleozoic 

IGNEOUS ROCKS 

. B ·Quaternary and Tertiary volcanic rocks 

Mesozoic intrusive rocks; mainly granitic 

ll-lesozoic "olcani e rocks 

~ p,.leozoic intrusive rocks; _g-ranitic. and ultramafic 

------------
Fault 
(Dashed where inferrE\d) 

Source: U.S.G.S. 
. APA-1975 ALASII~ POlHFI AOMINISTAATION 

GEOLOGY 
OF THE 

RAILBELT AREA 
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The Alaska Range, within the area under consideration, is pierced 
by two tributaries of the Tanana River, the Nenana-and Delta Rivers. 
The rivers to the north of the range for the most part flow from glacial 
sources, through the rolling northern foot hills, and then directly 
north to feed into the Tanana River. -

The Susitna River starts from giacial origins quite close to those of 
the Nenana River. The upper Susitna drains a large plateau and foothill 
area, debouching onto a wide flood plain from the junction with the 
Chulitna and Talkeetna Rivers, then flowing south to its mouth in 
Cook Inlet. 

The Gulkana and Nelchina Fivers are both tributaries of the Copper 
River. The Gulkana has its glacial origins on the Alaska Range, the 
Nelchina from glacial and clearwater origins in the Talkeetna and 
Chugach Mountains. 

11ost of these river systems experience high flows starting in late 
April and cOntinuing through late summer, diminishing to minimums 
in March .or early April. Breakup usually precedes the snow melt 
and occurs in late April or early May. Glacial-fed streams are subject 
to violent flow and rapid channel changes. 

Soils 

Soils are a function of geology, vegetation, and climate. Climate, 
particularly, plays an important role in soil formation and distribution, 
being the cause of one of the more well-known attributes of northern 
soils-~permafrost. In general, soils in both the taiga and tundra 
region are shallow and profiles are poorly developed. Slow decomposition 
rates limit the nutrient supply; insolation is lbw andthe yearly 
average soil temperature is low, often below freezing. In -general, 
subarctic brown forest soils dominate north of the Alaska Range, 
podzols dominate south of the Range, and bog and half-bog soils 
are found everywhere. 

Permafrost is the res_ult of an annual soil temperature near or below 
freezing. ___ Technically, permafrost is that part of the soil and bedrock 
which has had a temperature of 0° or lower for at least two years. Thus, 
frozen rock and dry soils can be considered to be permafrost; however, 
ice-rich soils are generally the types of permafrost of most concern 
to man-made projects. Permafrost is- generally continuous north of 
the Alaska Range and sporadic south of it; its depth and thickness 
vary considerably. 
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ThE! soil above' the permafrost table which thaws in summer is known 
, "'as"the active layer. Since ice-rich permafrost is relatively 

impermeable, a shallow active layer will tend to be quite moist; 
runoff is slight due to low evaporation rates and low soil permeability, 
so even in the relatively dry interior there is considerable soil 
moisture. The active layer, if of finegrain material, is very susceptible 
to frost action, such as heaves and formation of ice lenses. Shallow 
moist active layers may be lubricated due to excessive moisture at 
the permafrost table, resulting in mass wasting on even gentle slopes, 
called solifluction. 

The vegetative cover has a strong influence on permafrost; the 
relatively high reflectance of solar radiation (albedo) limits insolation, 
and the insulation provided limits heat transfer from above. Other factors 
in permafrost distribution are slope and aspect, and underlying parent 
material. Due to the warmer mean annual temperature, the equilibrium 
between vegetation and permafrost can be more delicate in taiga than in 
tundra areas. For general permafrost distribution, see Figure 3. 

:Most soils are of glacial origin; either directly from mor~nal material; 
or from glaciolacustrine or glaciofluvial materials; or from loess, or wind 
deposited material of glacial origin. Some of these origins are evident 
in the continuing deposition of the major rivers springing from the Alaska 
Range. 

Low temperatures and high soil moisture combine to cause slow 
decomposition of organic material and subsequently cause the 
ubiquitious bogs and muskeg, typified by peat layers over finegrain 
material, supporting little else than black spruce and sedges. Bogs 
and muskegs are especially prevalent in theflood plains of rivers 
and level areas underlain by permafrost. 

The major impacts of a transmission line will be as a result of 
construction activities and of any access roads, Construction 
activities, with their potential for breaking the surface mat 
of vegetation and disruption of surface drainage, can possibly result· 
in wind and water erosion. The existence.and maintenance 'of an access 
road_ may cause erosion, though to a lesser degree tll.an construction 
activities. 

Groundwater regime and surface drainage may be alteredby an 
access road, particularly on fine grain soils. This could result 
in creation of bogs on flat land or gullying on side slopes. 

320 



Destruction ofpermafrost andthereslJltantsettling ;md ero~ion U)ay 
result from increased insolation where the vegetation mat has been 
Q.estroyed, either from dirett destruction froin vehicles, or from over
compaction of winter roads. Destruction of permafrost may also 
occur from erosion and severe wildfires .. Fire control procedures may 
res'Ult in greater damage to the vegetation cover than that caused 
by the fire itself. . 

Other potential results from destruction of permafrost are lowering ofthe 
water table with an increase in thickness of the activelayer, and slope 
instability which manifests itself as slumping and solifluction. 

In some local areas, thixotropic soils exist, which become plastic 
under stress such as would be caused by earthquake, The integrity 
of a transmission line can be thr~atened in these situations either· 
by failure of tower foundations or by slide or slumps. 

Wet, fine grain soils are particularly vulnerable to frost-heaving, which 
could cause damage to tower fqotings and the roadway; since heaving is 
a seasonal phenomenon, this might result in constant maintenance of 
these areas. 

Vegetation 

There are seven general vegetation types present within the study area. 
They are classified as to the predominant vegetation type and topographic · 
location; this classification is derived from that of the ecosystem class
ification of the Joint Federal-State Land Use Planning Commission. 
These are depicted in Figure 4; forest density in Figure 5. 

Bottom land spruce-poplar is confined to broad flood plains and river 
terraces, and warmer south slopes of major rivers. Characteristic 
vegetation is white spruce, balsam poplar, birch and aspen. 

Upland spruce-hardwood is similar to bottomland spruce-poplar in the 
presence of the same characteristic trees, but is limited to the higher 
portions of watersheds. Actual species composition varies due to slope 
and exposure . 

Lowland spruce-hardwood is generally found on poorer soils or sites, such 
as on peat, glacial deposits, outwash plains and alluvial fans, or on 
north-facing slopes. Characteristic trees are white spruce, black spruce, 
tamarack, aspen and birch. 
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High bush includes two sub-types. One exists just above timberline 
in mountainous areas, the other exists on active flood plains of major· 
rivers. Characteristic plants are aspen, balsam poplar, alders and 
berries. 

Low bush, -bog, and muskeg is formed usually on outwash and old 
river terraces, in filling ponds and sloughs, and throughout lowlands. 
Characteristic plants are tamarack, black spruce, alders,: willows, and 
berries. 

:Moist tundra exists on the rolling foothills of the Alaska Range and 
the higher portions of the upper Susitna River. Characteristic 
plants are dwarf willows and birches, Labrador tea, green alder, and 

. berries. 

Alpine tundra typically is found in mountain areas, generally above 
the forest and brush systems. Characteristic plants are resin 
birch, Labrador tea, mountain heath, rhododendron and dwarf blueberry. 

Vegetation is a function of climate, soil, topography andother factors, 
among which is wildfire.' Natural wildfires have always beenan important 
part of taiga (bor~alforest) and tundra ecosystems, and vegetation 
mosaics are often an expression of past wildfires. Many ta.lga species 
show adaptations to fire; for example, the cones of black spruce open 
with heat and thus are among the earliest coloi-lizers of burnt-over 
areas. Fire can prevent vegetation systems from reaching a climactic 
stage by periodic destruction of forest, to the benefit of successional 
vegetation, such as brush'. 

Primal productivity in taiga ecosystems i~ highest in successional 
brush and lowest in black spruce, muskegs and bogs. Therefore, agents 
such as wildfire and active flood plains tan increase and maintain 
primal pr;oductivity. Secondary effects of these agents can pe increased 
forage for mammals and deepening of the active layerin permafrost 
areas. 

., -

Most of the direct impacts of a transmission line and access road upon 
vegetation are small because of the insignificant r(ip.o of land occupied 
by the line, road, borrow 'pits, etc. to thesurrounding unaffected 
land. Some secondary impacts are of greater con~eqtience .. 

The mo.st obVious impact is the loss of vegetation. This is limited 
to the access road, and temporarily, the right-of-way. Primary 
productivity may be decreased; in forested areas it will prbbably 
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be increased. Limited regrowth and maintenance along the right-of-way 
will result in a subclimax plant community in forested areas; regrowth 
in brush and tundra areas will eventually reach climax as far as 
natural conditions allow. In any case, direct changes in primary 
productivity along the right-oFway upon the total productivity of the 
area are negligible. 

There is a potential for introduction of non-native or 11 weed 11 species 
into cleared areas. However, few plants not already adapted to the 
harsh climate, especially of the tundras, will be able to compete 
with the native species. 

Where clea1-ing has resulted in slash and debris, this slash must be 
disposed of. Although stacked or dispersed slash may provide habitat for 
small animals, there is a high potential that slash may result in · 
increased fire hazard and increases in insect populations and possibly 
affecting sorrounding forests. Slash can be burned in the open, 
burned in forced-draft burners, or chipped. Operi burning results 
in considerable smoke and ash, yet is simple and direct. Forced-draft 
burning 'is more expensive than open burning.· Both burning methods are 
subject to open burning ordinances of boroughs. Chipping eliminates 
smoke and ash entirely, but is very expensive and requires more 
machinery to travel along the right-of-way. Disposal of the chips is 
a problem, because ideally they should be dispersed to prevent killing 
the plants on the ground. Since decomposition: rates are slow, chips 
may not revert to humus for quite some time. Disposal of chips in 
lakes and ponds will result in ·eutrophication and contamination. 

Slow growth rates will keep vegetation management along the right-of-way 
to a minimal maintenance. Periodic control will still be necessary 
irt forest areas however. Mechanical control, the physical destruction 
of trees, can be time consuming, expensive, and detrimental to the 
right-of-way cover. The use of brush hogs and other large mech~mized 
clearing machines is not only ineffi.cient, but also entails damage 
to the soil and small plants. Cutting will again raise'the problem of 
slash disposal. 

The use of herbicides to control vegetation in the right-of-way is 
considerably cheaper than physical destruction. Herbicides cari either 
be of a broad-spectrum type or species-specific; application can be from 
the air or on the right-of-way. 
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Overspray and drifting are problems with aerial application; application 
on the ground is much more selective and accurate. Degeneration of 
herbicides depends on the chemical used, soil temperature, moisture, 
texture, and the rate of biodegradation. Most herbicides used in 
right-of-way control are of low toxicity to anip:mls, and appear to 
be non-cumulative, unlike many pesticides. Contamination of lakes and 
streams is possible; potential destruction of aquatic plants may 
result, destroying fish habitat. However, this possibility is offset 
by the decomposition and dilution of herbicides. There is little 
or no evidence of long-term accumulation of herbicides on the soil; 
leaching, sunlight, microbial ~ction, a'nd degradation by vegetation 
itself inhibits accumulation. 

Physical disruption of the vegetative mat, either from clearing or 
machine tracks, .or from road construction 1 will reduce the insulation 
of frozen soil from summer warmth. The exposure of darker soil will. 
increase warmth frorr. insolation; these factors can·combine to alter 
the permafrost-vegetation relationship. Settling from permafrost 
destruction ~vill ca~se erosion and thermokarst; lowering of the permafrost 
table will alter the ground water regime. These effects in turn will . 
affect the vegetation cover. Areas with thin perm~irost 1 such as in 
the taiga, are in a more delicate balance with vegetation than more 
heavily frozen areas, particularly if the acthre layer is shallow 
also .. Expe:i'ier..ce in farming in the Tanana Valley has shown that lowering 
of the permafrost table due to disruption of the 
original vegeta.tion can also cause lowering.of the water table and 
subsequent changes in vegetation due-to a deeper active layer and 
dryer topsoil. 

Although taiga ecosysterr,s are adapted to wildfixe, exceptionally 
deep-burning fires in peat can change the permafrost regime of an area, with 
subsequent change in vegetation. Excessive repetition of fires in an 
area can achieve the same result, and also ·can have a result of 
maintaining a low s~bclimax vegetatio~. Secondary impacts· to wildlife 
are varied, from destruction of habitat and covert~ enhanced habitat 
due to increased primary productivity. Construction and maintenance 
activities provide additional potential for fire; to what degree fires 
will increase is impossible to predict. Potential man~caused fires 
depend upon the distribution .and flammability of pl9-nt communities 
along the right-of-way, the seasonal schedule of construction, and 
annual climatic variation. During construction, potential of man-caused 
fire will be great, but detection should be early, and areas burned 
small. During operation and maintenance of the transmission line, 
potential of man-caused fire will be low, but detection slower, and 
consequently, areas burned will be larger. Operation of fire-fighting 
machinery off the access roads may cause considerable damage. 
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Various plant communities differ in rate of fire spread and resistance 
to fire control: 

Upland Spruce-Hardwood 
Lowland Spruce-Hardwood 
Bottomland Spruce-Poplar 
High Brush 
Moist Tundra 
Alpine Tundra 

Rate of Spread 

High 
High 

Medium 
Low 

Medium 
High 

Resistance to Control . 

Medium 
High 
High 
High 

Medium 
Low 

Man-caused fire potential exists mainly during the period of May through 
September .. Uncontrolled use of access roads will increase the potential 
for man-caused· fires. 

Wildlife 

Some generalities can be d~awn for .as the fauna of the taiga ·and tundra 
ecosystems. The most important factor governing wildlife populations 
and distribution is the relatively low primal productivity of the taiga, 
and the even lower. productivity of the tundra. Herbivore-based food 
chains are more developed and diverse on the taiga then the tundra.. 
In both areas, a relatively small number of herbivore species exist, 
with less on the tundra. Some herbivores experience cyclical population 
:fltictuatio11s; these fluctuations~ are coupled to fluctuations in predator 
populations, There is high mobility of the larger m~rnmals and birds . 

. lv1' . .igrating mammals are an expression of the .low bearing capacity of 
the land for large herbivores. Migrating birds reflect extremes in 

·the seasc;mai availability of food. Sapravory (consuming of dead plant 
and ariimal material) plays an important role in the food chain. 

The low nurr.ber of species in the tundra ecosystem food chain makes 
this an eA.·tr·emely sensitive area. A disturbance affecting one species 
will have an inordinate subsequent effect on other species in the food 
chain. An expression of this tenuous balance is in the fluctuations 
in populations. Examples of these fluc;:tuations are the periodic 
explosions of~limming and snowshoe hare populations, which are related 
to the somewhat milder and slightly lagging fluctuations of pl"edators, such 
as lynx or wolf. Distribution of moose, bear, Dahl sheep, caribou, 
bison and waterfowl are shown 'in Figures 6, 7, and 8. 

Aquatic ecosystems have similar features of the above terrestrial ecosystems. 
Low species diversity, low growth rates, and long life spans are charac-

. teristics of the lake fish. Anadromous fish such as salmon are extremely 
important in the railbelt area; the lower Susitna, Copper~ and Tanana 
Rivers are the basis for a considerable commercial, subsistence, and 
sport fishery. 
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A transmission-line per se will not have many impacts upon wildlife; 
most of the impacts will be as a result of construction and maintenance. 
Direct destruction will affect the less mobile animals such as the small 
mammals, whose territories may be small enough to be encompassed 
by the construction area. The significance of this impact is-small 
in relation to the animal population in the surrounding areas unless 
the area effected is a key area for a particular species. The construction 
area will be reinvaded to a degree by animals from the surrounding 
area after the line is built and regrowth proceeds. Hunting and trapping 
by construction workers _can be considered-direct destruction; mortality 
from project-related fires can also be considered direct destruction. 

A more serious impact than direct destruction is the preemption of 
habitat. Animals forced out of .their habitat by construction way not 
find another niche; this assumes that the land is at its carrying· capacity 
for that species which is affected. Some animals, ~uch as carnivores, 
will flee at almost all human intrusion; if they are forced into a lower
grade area, or are dislocated for a long period, they will be weakened 
and increased mortality can be expected. 

Deliberate or inadvertent harassment of wildlife, particularly large 
mammals, will be a serious impact. Flights to construction sites, 
maintenance flights, and operation of vehicles on open areas, all have
the potential for animal harassment. Harassment during cab.ring for 
sheep and caribou can cause increased stillbirth. 

Although a transmission and access road will not impose a barrier 
to migration of caribou, construction work during certain seasons 
may inhibit herds from approaching work areas. The creation of 
a cleared corridor through heavy forest may result in increased animal 
movement along the-right-of-way. 

Migrating birds may suffer some mortality from collisions with towers 
of lines, but theseJosses should be negligible. Collisions of birds 
will be most likely near areas of bird congreg.ations, such as resting. 
or feeding area~:?, particularly during times of poor visibility and during 
takeoff or landing. The cables are not spaced close eno1,1gh nor are 
they invisible enough to be efficient snares. The size of conductor 
for the 230 kv line is 1.4 inches across and the spacing is 18 to 40 
feet between cables, The probability of a bird flying in an appropriate 
area at the right elevation and at the proper angle to the line simultaneously 
is rather small .. 

Electrocution of birds is also unlikely; the distance between lines 
over 115 kv and between lines and ground is great enough to make 
shorting out by a bird almost impossible. Birds can safely perch 
on cables or towers. There is little experience of proven bird fatalities 
from collision or electrocution with the present APA transmission lines 

in Juneau and Anchorage. 
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The most significant imp acts result from habitat modification resulting 
from impacts on soils and vegetation. Clearing in forest areas and 
maintenance of a sub climax plant community of brush and low plants 
will enhance habitat by increasing the primary productivity of the 
cleared area. Browse for moose will be increased; the conjunction 
of good cover in the original forest with a swath of browse creates 
a diverse 11 edge 11 habitat for many animals dependent on subclimax 
growth. Animals dependent on climax or near-climax v~getation will 
suffer loss of: habitat; examples are the red squirrel and northern 
flying squirrel, both ofwhich depend upon White Spruce. 

D~struction of climatic lichen on tundra areas will destroy winter 
browse for caribou. The decline of the caribou herds in Alaska is 
attributed not only to hunting, but also to destruction of tundra lichen 
by man-cau.Sed fires. Lichen is the key browse for caribou, for it 
is their prime food during the winter. It is estimated that approximately 
50 years are required for a burned area to recover a ~sable cover ~· 

of lichen for. caribou. 

Destruction of climactic vegetation by fire often enhances moose habitat. 
Tiaga ecosystems are adapted to wildfire, and present mosaics of 
vegetation communities are often a reflection of former fires. P...n increase 
of fires resulting from man-made causes will, up to a point, have 
not much more impact than the incidence of lightning-caused fires. 
A significant increase over natural-caused fires will result in increased 
mortality from fires, excessive destruction of cover and habitat for 
wildlife dependent upon climactic or near~ climactic vegetation, increased 
silting of rivers and lakes; potential disruption of seasonal habits 
and migrations, and potential disruption of the permafrost-vegetation 
relationship. 

Impact upon aquatic life from a transmission line should be small. 
The aquatic food chain in the taiga and turidrais extremely simple, 
and as a result, disruption of habitat for one species quite often indirectly 
affects mariy other species. Potential impatts are the increased sedimentation 
of rivers and lakes; alteration of flows; eutrophication and pollution 
of lakes and streams; disruption of habitat due to gravel borrow, 
fill, and excavation; and withdrawal of water, especially during winter. 

Sedimentation can result f:r;-om erosion along the construction sites, 
burned,...over areas, borrow pits, and river crossings. The impact of 
sedimentation depends upon the severity of sedimentation, the existing 
water quality, and the amount of aquatic life in the stream or lake. 
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In rivers already carrying glacial sediment, the effect of man-caused 
sedimentation will be slight. Clear water streams and lakes supporting 
large aquatic populations will be most affected. Suspended sediment 
can cause gill damage in fish and sediment settling out of suspension 
can fill interstices in gravel beds, reducing suitability for spawning. 

Alteration of drainage by an access road may influence river flow, 
but a transmission line project should not affect surface drainage to 
any appreciable degree. 

Spills 0f oil or fuel, herbicides, and other chemicals into water bodies 
will impact aquatic habitat.. Fast-flowing streams will be the least 
affected by spills, due to the rapid dispersal and dilution of the 
contaminant; lakes and slow streams will be most affected. The actual 
impact is dependent upon the type of spill, the amount, and the volume of 
water affected. Addition of excessive nutrients or organic matter 
to lakes, such as disposal of slash, may cause eutrophication, either 
from excessive algal growth or from decomposition or organic material. 
Excessive oxygen depletion in lake waters will lead to fish kills. 

Alteration of stream and lake beds will destroy habitat. Some of the 
alterations, such as gravel extraction, will add an inordinate amount 
of sediment to a clear water stream. 

A secondary impact of great significance to wildlife from a transmission 
line will be the increased access to areas now unserviced by roads. 
If an access road is maintained for line maintenance, it is very likely 
that it will be used by the public. Bonneville Power Administration 
has experienced unauthorized p_ubllc use of those access roads which are 
supposedly ·closed to all non-maintenance use. To many mammals, the 
presence of man has an impact. particularly the presence of hunters. 
Increased access to presently inaccessible areas will certainly add 
to hunting pressures on game in those areas. The degree of the irr.pact 
depends upon regulation by game management agencies, the quality 
of the area for hunting, and the season. 

Climate 

This category adheres to the definition of climate, that is, the average 
weather conditions over a long period; however, there are very few 
climatic data for the study area, particularly in regards to wind speeds. 
Thus, each segment is assigned to one or more of three general climatic 
zones. These are the Transitional, Interior, and Mountain zones. 

The Transitional Zone is a modified continental climate, having some 
of the characteristics of the Maritime Zone along the coast of the Gulf of 
Alaska, yet being partially subject to the greater temperature 
extremes and drier climate of the Interior Zone. 
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The yearly average temperature for this zone is about 29°F in the 
northerly part to 38° in the southerly part. Temperature extremes 

range from about -40° to 85°F. Precipit<~;tion ranges from 12 to 24 

inches per year; snowfall ranges from less than 50 to more than 
200 inches per year. Winds are generally calm, although high winds 
over 50 mph can be expected. 

The Interior Zone is a true continental climate. It is relatively dry, 
being dominated by high pressure air masses. As a result, extreme 
seasonal temperature variations ~and relatively mild winds can be expected. 

The yearly average temperature for this zone is about 24° to 29°F; annual 
temperature extremes rahge from -60° to nearly 100°F. Precipitation 

has an annual range of about 8 to 16 inches a year. Snowfall amounts 
frorr, less then 50 to almost 100 inches a year. Winds are generally very 
light, with high winds recorded at less than 50 mph. 

Since this area is dominated by stable high pressure air, temperature 
inversions are common, and ventilation is low. Thus the potential 
exists for smog, fog, and ice-fog around sources of particulates and/ or 
moisture. Ice-fogs repeatedly .cover Fairbanks and seriously reduce 
visibility; the temperature usually must be below -35°F for this to 
occur. 

The Mountain Zone is basically a modification of a more prevalent zone, 
in this case, either the Tr.ansitional or the Interior Zones. The 
causes of the modification are elevation and relief. Increased eleva
tion tends to lower the yearly average temperature without decreasing 
seasonal temperature variations present at lower elevations. High. 
relief combined with elevation results in increased precipitation due to 
adiabatic cooling of uplifted air masses, and an increase in the force 
of local winds. Since mountainous terrain is anything but uniform, wind 
patterns can vary tremendously. However, it is ;;afe to assume high 
extremes of wind throughout the entire zone. 

Land Ownership and Status 

Land ownership is considerably less influen_ced by J?hysical f<!-ctors and 
more by social factors. At present, land ownership is an unstable 
situation, for although the majority of the land traversed by the route 
segments is presently Federal land, that ratio is destined to change, 
with more land being in State and Native ownership. With the exception 
of the Matanuska Valley and the more heavily settled areas, there is 
presently relatively little pr.ivately owned land. 
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Land Status is an even more changing situation than land ownership. 
The present land status situation is largely a result of the Statehood 
Act of 1959, ANCSA in 1971, and the Alaska Conservation Act of 1974. 
All Federal lands in Alaska are presently in a withdrawal status; not 
only will a considerable portion of Federal land be transferred to State 
and Native ownership, but all the remaining Federal lan.ds are slated 
either for inclusion into either the existing National systems such 
as National Parks and the National Forests, or for withdrawals for 
classification and public interest. 

At present .c. apart from private holdings, only patented State land and 
existing Federal withdrawals can be considered constant. r...1ost of 
the corridor segments lie in lands that are pending or tentatively approved 
State selections, Native village withdrawals, and Native regional 
deficiency withdrawals 1 all of which are in flux at the present. 

Therefore, assessment of the land status of a segment reflects only 
the situation at the time of this publication. 

Direct impacts on existing developments will generally be low, mainly 
because there are so few existing developments along the segments. 
Due to the changing nature of land use and ownership, impacts may 
change considerably in the space of a few years. 

With the present pattern of land ownership, there will be few conflicts 
with land ownership, as most of the land along the routes are presently 
in Federal and State ownership. Distribution of lands to Natives and 
other private owners by the Federal and State governments in the 
future will .increase the likelihood of purchase of easement of private 
lands, and possible subsequent displacement of private owners. 

Little impact is expected upon existing land use; the right~of-way 
width required for a transmission line is a small fraction of the land 
the line traverses. There will be almost no conflict with agricultural· 
lands; at present, agriculture is basically limited to the lower Matanuska 
Valley 1 and smaller area.S in the Tanana and Copper River Valleys. 
The potential for agriculture exists over a considerable area of the· 
railbelt (see Figure 9), but the impact of a transmission line on these 
potential areas is less than on the existing areas. Forestry at present 
is very limited in the Railbelt I more from ownership causes then natural 
causes. Forestry can be expected to increase 1 but impacts from a 
transmission line will be minimal. 
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Known and potential areas of coal, oil, natural gas, and minerals 
exist in the Railb~lt area. The fossil f1,.1els are predominant in the' 
three basins of the Tanana River, Cook Inlet, and the Copper River 
lowland .• Minerals are more usually found in the more mountainous 
areas,. A transmission, line itself will have little effect on development ~~ 

of these resources. The availability of power from the Upper Susitna · 
project might spur developm~nt, but this is dependent upon the local 
utilities and their distribution systems. Location of these mineral 
resources is shown in Figure 10, 11, and 12. 

Little direct impact on towns from a transmission line can be expected; 
this results from the ability to circumvent the few towns encountered. 
The endpoint substations are outside of Anchorage and Fairbanks, 
so these towns will not be penetrated by .a right-of-way. 

Social Impacts 

The prediction of social impacts and their mitigation is difficult; 
quite a few variables are involved, such as the labor supply, the 
desires of the affected communities, and the occurrence of other large 
projects in.the area of the proposed corridor. 

However, it is certain that because of its size, there will be social 
impacts due to the construction activity, interconnection, and the 
availability of power. 

Construction activity will affect communities in direct proportion to 
the involvement and in indirect proportion to their size. Perhaps 
the best way to minimize the effects of construction activity upon small 
communities is with the use of construction camps spaced along the 
corridor, avoiding the communities of Talkeetna and the lower Susitna, 
Cantwell, Healy, andNenana. These camps will be temporary; to. 
be constructed. and maintained in. such a manner as to minimize damage 
to th.eir surroundings; Upon completion of the project, the camps shall 
be removed and restored as closely as possible to their original condition 
or can be re-used for other. purposes. The spacing of the camps is· 
dependent upon ~e nature of the terrain and the method of construction; 
spacing will vary from forty to one hundred miles. Not all camps 
will necessarily operate simultaneously. 

The estimated time needed for construction is three years; assuming 
that the camps are not operating simultaneously, but progress from 
one section to another; then it follows that the constructio~ period 
for a given area along the proposed corridor will be considerably 
shorted than three years. Thus, impacts from construction activities 
can be expected to last less than three years. 
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The work force is dependent upon the contractor, the time schedule, 
and the availability of workers. A figure can be obtained as follows: 
assume that work is progressing simultaneously along the entire corridor; 
that camps are_an average of sixty miles. apart, and that it requires 
five men per tower for transmission line construction. Within a 60 
mile stretch of line there are 300 towers, and if it takes ten working 
days on the average to place a 345 kv tower, including foundations, 
then five crews could complete the towers in range from camp in 60 
days. The time needed to string and tens·ion the stretch with three 
conductors willbe another 20 days; associated work prior to and following 
this construction will occupy the rest of the season of about 15-20 · 
weeks. 

If this rate ofwork is progressing at the other camps, and if six camps 
are planned in all, thena total of 150 line workers are required. Other 
workers are needed such as drivers, pilots, laborers, cement workers, 
surveyors, camp support, and administration, This could bring the 
total up to 250 people; however, actual numbers may be as high as 
twice or three times the estimate. Associated with the employment 
generated directly by this project is the effect on services in the railbelt 
area, such as suppliers, machinery sales, shippers, etc. 

·The imp act on a small community, such as Cantwell, will be that of 
a camp separated from the town, with about 100-125 workers for the 
space of oneor two working seasons; apart from incidental contacts, 
such as entertainment, and service to visitors to the project, .this 
imp act will be rather low, and of short duration. 

Oper,ation and maintenance impacts will also be low. A relatively 
small work f~rce can handle operations at the powersites, substations, 
and intervening transmis~ion line. Most operations will a·ccur at 
the powersites and the terminal substations at Ester and Point MacKenzie; 
a much smaller force can patrol the transmission periodically, making 
necessary repairs and maint~ning effective clearance. If the smaller. 
communities are served, they will require their own substation and 
crew, which can handle both substation operation and line maintenance. 
for their area. 

The interconnection and availability of Upper Susitna power will have 
some effects ... For the smaller communities along the proposed corridor, 
connection with the interconnected system would provide electric 
power cheaper than the present local generation. Many families presently 
without electric power because of the cost of generators and fuel would 
find it more economically available. The availability of power, not 
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necessarily clieap power, will probably be a cause of some growth 
in ihese con1mtinities. How'ever, it is ·extremely unlikely that industry 
would be attracted to outlying communities as a .result of the availability 
of power; the high costs of transportation, labor and material would 
outweigh' the benefit of accessible power. 

The probability of development of a new State capital along the proposed 
corridor would be enhanced somewhat by the existence or promise 
of available power and a connection to the present utili ties in the Anchorage 
and Fairbanks areas .... The location of the new State capital would; 
however, be influenced more by transportation. Jn any case, if the 
new capital were to be connected to Upper Susitna power, it would 
have a projected load of less than ten percent of the present Anchorage 
load. 

Unlike the smaller cornm:unities presently not serviced by one of the 
railbelt utilities, theavailability of Upper Susitna power would not 
significantly affect growth in Anchorage or Fairbanks. Growth in 
these are.as is a problem that already exists, and increased power 
for thes~ towns is ~ response to, not a cause of growth. 

·For mcire information on socio-economic factors, see the Power Market 
Report.··.· 

Existing Rights-of-Way 

Existing r,ights-of-way is concerned with surface. transmission and 
transportation routes. The possibility exists for shared rights-of
way or shared access with an existing transmission or transportation 
system. 

Some of these existing rights-of-way are the hi~hway system, the 
Alaska Railroad, transmission corridors, the~lyeska Pipeline, and 
for a proposed natural gas pipeline:system. Federal land has been 
withdrawn for a utility corridor alopg parts of the Alyeska pipeline 
route. The possibility exists not only for shared right"':"of:-way, but 
also for a "symbiotic" use of an existing righf:-of..,.way in:which a transmis
sion line could provide power for the present occupant. Two examples 
are electrification of the Alaska Rai4-oad, and using electric pu~ping 
stations along the Alyeska Pipeline. Existing transmission systems 
are !:)hown on Figures 13 and 14. 

Scenic Quality 

Scenic quality does not lend itself well to quantification; this is a much 
more ambiguous category than the preceding ones' due to the difficulty 
in. definition of such term~ as 11 SGenic quality" . There ar~ several 
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components of scenic quality, which when defined, will define this 
category.· "Existing scenic quality" is a statement of the present visual 
aspect of an area, whether it is an area of perceived high sc.eri.ic value, 
or an area of low scenic value. Perceived scenic values (beautiful, 
ugly, monotonous, vibrant, etc.) are extremely variable, not only 
by location, but also by season, weather, and most importantly, by 
the individual viewer. 

Some of the more important components of scenic qual1ty are seal~~ 
unity, intactness, variety and vividness~·· Scale is relationship of 
a viewed area to the viewer. Scales range from detail,. orclose-up 
views, (such as views of small elements of th~ landscape as plants, 
rock formation~, etc.) to middle views, such as one could have in 
a forest, in which individual elements· still hold most of the attention; 
to distant or scenic views, in which individual elements are subordinate 
to the entire view (perception of a forest rather than perception of 
individual trees). 

Unity is the degree of harmony among elements in a landscape; put 
another way, it is the degree of the lack of discordant elements. A 
wheat farm of five ac.res is considered by most people to be less discordant 
in an otherwise foreste.d landscape than a five acre tank farm. Unity 
is a learned concept,. and as such, is variable not only among the 
individuals and groups, but also is variable over time as tastes change. 

Variety is the degree of diversity in a landscape; its converse is uniform
ity, the degree of homogeneity. Variety may be a function of scale; 
a landscape perceived as uniform, such as tundra, may have detail 
views of amazing variety, particularly in its plant life. There appears 
to be no obvious relationship between variety and unity or between 
variety and intactness. 

Vividness is the strength of the impression of landscape. His a function 
of the degree of pronouncement of the major qualities in a landscape. 
Vividness is interrelated with the components of unity, intactness, 
and variety .. It does·not ·imply strong variety or strong uniformity, 
butrather the degree to which variety or uniformity is perceived and 
remembered. As two examples, the highly diverse view of Mt. McKinley 
as seen from Wonder Lake and the highly uniform landscape around 
Lake Louise are both v'ery vivid to the author. whereas the landscape 
of lower Talkeetna River is much less vivid. 

Since scenic quality is a complex subject, some assumptions must 
be made in order to use it as category in a matrix. The first 
assurr.ptlon is that we will only be considering large-scale views; detail 
and middle-views should not be affected by a transmission line. Second, 
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no a~tempt will be made to quantify scenic qualities; the study of p~rception 
is not~yetradvan·ced to the pointwhere one cancon:fi:dent1y quantify 
a s\ibject of such widely varying individual perceptions. Third, the 
area within National and State Parks or other scerric reserves will 
automatfta1J..y be considered more sensitive to scenic degradation because 
of their recognized scenic qualities. Fourth, landscapes visable f~om 
major surface public transportation.routes will be considered more 
sensitive than those that are not. Theireasoning behind'this is that 
all scenic values are notintrinsic to th.e landscape,rather, they-~re 
responses of the irtdivi¢J.uals perceiving that landscape. An area with 
a high. n1:1mberof-viewer c9ntacts would then be more sensitive to 
scenic degradation than an ~rea with no viewers, or with very few 
viewers. 

Obtrusiveness is the lack of unity of an element with the'rest of a landscape, 
the degree to which an element is perceived as incongruous. A transmis- ·. . 
sian line in a valley bottom seen from two miles away is less obtrusive 

. ·and visible than a line silhouetted on at;idge'one mile away. Factors 
affecting obtrusiveness are tower design and height; design andwidth 
of clearing; refleetiveness of tower and cable; top<;>graphy; and distance 
from viewer. ·where n~tural. cover and topography enable a. line to 
be hidden, impact on scenic'qtiality, is low; on open hmdra, impact 
will be medium to high, depending. on dista~ce and topography. 

There are several recreation and scen!c reserves affected by the alterna
tive routes; most important are Mount McKinley National Park and 
Denali State Park. Both are rather sensitive areas, as they attract 
and are the result of a considerable tourist trade. Parks in J\laska 
have the image ofop~n, unspoiled wilder11ess, particularly to tourists 
from outside the State. Visibility of a transmission line in or around 
these parks will have a greater impact than in other areas. There 

··area variety of State-owned recreational areas and waysides adjacent 
to the highways in th·e Railbelt; impact on these recreational sites 
will be lcm;:; due to their relatively small size, they can be circumvented 
easily. 

Th-e National Register of February 4, 1975 lists six registered historical 
and archaeological sitesthat might possibly be affected by the alternative 
routes. These are shown on Figure 15. 

There are known and potential archeological and. historical sites not 
on theNational Register along the proposed corridors. To. minimize 

. possible vandalism or disturbance no sites other than those on the 
National Register shall be located either on a map or on the narrative 
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of this assessment. To preserve the integrity of known and potential 
sites, a pre-construction archeological survey of the corridors will 
be carried out, and the final transmission route will be adjusted to 
minimizedi9ruption. Inadvertent discovery of an unsuspected site at 
a later stage will entail either the minor relocation of a segment of 
the transrriission line, or the salvage of the sites as prescribed by 
Executive Order 11593 andP.L. 93-:-291. 

The altel~native routes cross no proposed or existing scenic, wild or 
recreational rivers, nor do they cross any proposed or e:>..1.sting wilder- . 
ness areas or wildljfe refuges .. However, in segments where the trans
mission line will pioneer a corridor through a previously intact area, 
the quality of wilderness will suffer; especially if the transmission 
line is easily visible; However, in most segments the transmission 
line will parallel existing corridors or will traverse no significantly 
large areas of intact wilderness. A pioneer corridor crossing a significant
ly large wilderness. area will have a high impact on access and future 
locatio,n of other rights-of-way. These in turn will degrade wilderness 
quality further, but to the benefit of increased access for recreational 
uses involving motorized· access .. 

Figure 16 shows an approximation of existing scenic quality. 

Hazards and Inconvenience 

One of the more obvious potential hazard$ is that of electrical shock. 
Three distinct hazards can be defined. One is the brief voltage briefly 
appearing on the ground near a dropped conductor. The second is 
the direct contact with a conducto:r. The third hazard is that of induced 
current in metallic objects near an operating transmission line. 

When a conductor is dropped·, either as a result of tower or conductor 
failure, it is switched.offin a fraction of a second. During this short 
time, a voltage is caused in the immediate vicinity of the contact; the 
hazard would vary with the distance to the contact point, the voltage 
produced, and other factors. Dropped conductors are a rare event 
in most tram;mission systems; they are the result of vandalism (rifle 
fire), storms, and occasionally, defects of components .. 

Direct contact can be a lethal hazard; usually it involves inadvertently 
shorting one of the condpctors with machinery or other equipment working 
under a transmission line. Construction booms, pipes, and poles must be 
maneuvered with care near an operating transmission line. Since ground 
clearance increases with operating voltag·e, this hazard is less with the 
higher voltages. 
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lti,s possible to induce-a voltage in metallic conductors paralleling ; 
a transmission Hne ;- such as rail lines and fences, This could'present 
a potential hazard dependent upon the conductivity and length of the 
object, and its distance from the transmission line. Prop'er grounding 
of potential inducting objects will eliminate this hazard. 

Overhead transmission systems near airfields and areas of heavy low
flying air traffic present ·a potential hazard to aircraft. Proper placement 
and routing will reduce this hazard; the use of taut-span short<towers 
can reduce the height of an overhead system, and marking conductors 
that span valleys and notches will increase visibility to aircraft. 

. . 

An operating overhead transmission system will generate audible· 
noise immediately adjacent, particularly if the voltage is 345 kvor 
higher. 

For a 345 kv line,. audible noise at the edge of the right-of-way will 
be less than 45 decibels, roughly equivalent to the noise level of light 
traffic at 100 feet. Actual audible noise levels ·are relnted to voltage, 
configuration, and height of conductors, atmospheric conditions, 
and individual sensitivity. 

Radio and television reception immediately adjacent to an overhead 
transmission system may suffer from electromagnetic interference 
(E~11). Such interference is localized, and is more intense during 
rain. Other factors influencing levels of El\IIT are the voltage and configur
ation of the conductors' height of conductor above ground, age and ' 
surface finish of conductor, and atmospheric conditions . · 

A good reference for E:MI and audible noise is the EHV Transmission 
Line Reference Book. 

Evidence of effects on life from exposure to electrical fields present 
in the vicinity of transn'dssion lines is inconclusive. Several tests 
cited in the Battelle Report "Measuring the Social Attitudes and Aesthetic 
and Economic Considerations Which Influence Transmission 'Line Routing" 
indicate no ill effects noted on linemen worki:Ii.g in very strong'electrical 
fields. and mice exposed to electrical fields; however' 'othe:r sources 
in the USSR and Germany cited by this report indicated possible harmful 
effects on animals and humans. 

Ozone production by Corona losses from transmission lines is low. 
TheBattelle Report cited above indicates that ozone concentration 
adjacent to a 765 kv line was on the order of only 2 to 3 parts per billion 
by volume; this concentration shouid be considerably less for 230 kv 
lines. 
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STRIP MAPS COVERING THE 

ALTERNATIVE CORR,IDORS 

Exhibit {;._2 

Strip Maps covering the Alternati~e Corridors. 

The following strip maps are in furee groups: those showing the 
general features 1 those depicting land status, and those delineating 
soil types. The alternative corrido:r-~ are covered by seven maps 
for each group; there is some overlap from map to map, but not 
all alternative corridors are,. entirely depicted on any one map. 

On each map is a gray stripe showing the appro'ximate position of 
an alternative cor.ridor on that map; these positions are very 
approximate, and the exact locatipn· .and wiqth are indeterminate. 

The land:status mapped is ba.Sed upon the land status situation 
of March>l974. State selections include pahmted~ p~nPing, and 
tentatively approved State-:selec;::ted )ands. Due to the pr~sent 
unstable condition .of lap.d.:: stahis, .it must be recognized that there 
may be changes since the date of the map. 

The soils maps are based upon the 1:250,000 soiis overlay map 
published by the JointFederal-State Land~ Use Planning Commission. 
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SOILS LEGEND 

Soil .,. ~-<JED · .· • 
Slope Group -cll---w=::;: Textural Group 

Erosion Potential 

Soils 

EAT - Poorly drained soils, normally in waterlaid materials. 
EFT - Well drained soils, in stratified materials on flood plains and low terraces. 
EOL - Well drained gray soils; shallow bedrock. 
EOP - Well drained loamy or gravelly gray soils; deep permafrost table. 
HMT - Poorly drained partially decomposed peat; seldom freezes in winter. 
HMV - Poorly drained partially decomposed peat; contains l~nses of volcanic ash. 
HY(B)G - Poorly drained fibrous peat; freezes in winter. · . 
HYP - Poorly drained fibrous peat; shallow permafrost table. 
IAHP - Poorly drained soils with peaty surface layer; shallow permafrost table. 
lAP - Poorly drained soils; shallow to deep permafrost table. 
lAW - Moderately well to poorly drained soils; may contain deeply buried ice masses. 
ICF - Well drained brown soils; contains lenses of fine-grain material. 
ICP - Well drained thin grown soils; deep permafrost table. 
ICT - Well drained grown soils; non-acid. 
IND - Well drained dark soils formed in fine volcanic ash. 
IUE - Well drained soils with dark, acid surface layer. 
IUL - Well drained soils with dark, acid surface layer; shallow bedrock. 
IUP - Well drained thin soils with dark acid surface; deep permafrost table. 
RM - Very steep, rocky, or ice-covered land. 
SOP - Well drained, thin, strongly acid soils; deep permafrost table. 
SOT - Well drained strongly acid soils. 
SOU - Well drained, strongly acid soils; very dark subsoil. 

The mapping units, while referring to only one or two dominant soils in the 
association, include other soils and less extensive soils. 

Slope Groups 

1- Slopes dominately less than 12%. 
2 - Slopes dominately steeper than 12%. 

Textural Groups 

c- sandy 
f- clayey 

Erosion Potential 

E-1- low 

g - very gravelly 
m - loamy (medium) 

E-2- medium E-3- high 

360 











~.$! E-2 
lm lg 



!J ~~~p E-2 

D 



SOU-!UL 
2g 
E-1 

0 

Rll 

scale in ml res _ 
-10 ··1~ 20. ··2~ 



-

LAND STATUS LEGEND 

Major withdrawals prior to Alaska Native Claims Settlement 
Act, (December 18, 1971) 

Withdrawals for possible inclusion on the four National 
systems (D-2) 

Withdrawals for classification and public interest (D-1) 

State selections -patented, tentatively approved, and 
pending (SS) 

Withdrawals for Native villages eligible for land selections 

Withdrawals for Native villages, eligibility for land selection 
not finally determined 

Village deficiency withdrawals (NVD) 

D Reg;onal deficiency withdrawals (NRD) 

Utility corridor (UC) 

These maps represent the land status situation as determined by 
the Bureau of Land Management, December 18, 1973 

















EXHIBIT I-3 

Photographs 

The following photographs depict typical views and critical points along 
the proposed corridors and their alternatives: 

Photos 1 - 4 are illustrations of Corridor Susitna-1 

Photos 5 - 25 are illustrations of Corridor Nenana-1 

Photos 26 - 28 are illustrations of Corridor Susitna-2 

Photos 29 - 30 are illustrations of Corridor Susitna-3, 4 

Photos 31- 40 are illustrations of Nenana-2, 3, 4, 5 

Photos 41 - 56 are illustrations of Matanuska-1, 2 

Photos 57- 69 are illustrations of Delta Corridor 

All photographs in this appendix were taken by APA personnel. The 
n1ajority were taken in September of 1974, 
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Lower Susitna River Valley. This area is charac
terized by extensive muskegs, intermingled with 
bottanland spruce-poplar forests. Pennafro~t is 
absent or discontinuous in this area, although the 
soils are generally poorly drained. 
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Susitna River Valley. Lakes are prevalent and assoc
iated with muskegs, which succeed them in formation. 
MUskegs are succeeded in turn by forests dependent 
upon well-drained soils. The three stages of success
ion are shown'here. 
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Susi tna River Valley near Talkeetna. As the terrain · 
:becomes more rolling, the relative arncn.mt of nruskeg 
becomes less. 
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Town of Talkeetna. This town is at the confluence of the Talkeetna, · 
Susitna, and Chulitna Rivers. The Alaska Railroad can be seen cross
ing the Talkeetna River near the right edge of the picture. 



Ct.) 
ClD ... 

Sunmit Lake at Broad Pass. Broad Pass is an aptly named feature; a 
structurally-controlled depression in an otherwise mountainous area. 
It is the divide for tributaries of the Otulitna and Nenana Rivers. 



· Alaska Range from Anchorage-Fairbanks Highway near Broad Pass, late 
spring. Vegetation biorne is lowland spruce-hardwood. Soils here are 
basically glacial deposits. 



Alaska Range fro. Anchorage-Fairbanks HiJbway near Broad Pass. Soil 
here is poorly draiDed; trees risible are black spruce. 



Entering Alaska Range on Anchorage-Fairbanks Highway, north of Cantwell. 
Concealment of line will be difficult in areas such as this. 



Looking south along Nenana River to Upper Nenana 
Canyon. The Anchorage- Fairbanks Highway parallels 
the left bank. Motmt McKinley National Park and 
the Alaska Railroad are on the right bank of the 
river. 
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Nenana River and Sugar Motmtain, seen from Anchorage-Fairbanks Highway 
near Yanert. Yanert Fork enters Nenana River near right-hand edge of 
photo. Visible also is cammtmicatian line for Alaska Railroad. 



Very restricted canyon along Nenana River north 
of McKinley Park. Alaska Railroad is off left
hand edge of photo. Land left of river is 
within Motmt McKinley National Park. 

387 



. Another view of canyon on Nenana River. 



Nenana River valley in vicinity of Moody bridge on Anchorage
Fairbanks Highway. 
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Alaska Railroad north of McKinley Park. 



Usibelli Coal Mines near Healy. Note the seams of coal in the 
scarp. This coal is the fuel for the Healy steamplant. 
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Nenana River flood plain near Healy. Note the terraces 
characteristic of the Nenana Valley in this area. 



138 KV Healy transmission line. Looking south from Anchorage
Fairbanks Highway towards Healy. 
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Guyed tangent tower in foreground; guyed dead-end 
towers in backgrotmd; Healy 138 KV trans miss ion 
line. 
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Guyed 138 KV t<Mer on the Healy transmission line. 
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Nenana River valley, looking south to Alaska Range. Terraces are 
fairly evident along right background. 



T(Mil of Nenana, at confluence of Tanana River and 
Nenana River, which flows in fran lower right. 
Double-span bridge is for the AnChorage-Fairbanks 
H1ghway; single- span bridge is for Alaska Railroad. 
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Alaska Railroad siding along Tanana River at Nenana. Large free
standing tCMer is part of river crossing of Healy 138 KV transmission 
line. 



Town of Nenana; frontage on Tanana River. Nenana handles considerable 
river traffic on the Tanana River. 
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"Goldstream Hills". On the slopes, the predaninant vegetation is 
birch-white spruce, on poorly drained areas and some north-facing 
slopes; black spruce predominate. 
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View to the west fran the "Goldstream Hills". These hills flank the 
north bank of the Tanana River; the Anchorage-Fairbanks Highway enters 
them inunediately across the river from Nenana, and follows their 
crest to Ester and Fairbanks. 



Jill 1\ .1 t.l 

Clearing for Matanuska Electric Association (MEA) distribution line. 
Vegetation is predominantly poplar and spruce. Clearing was done 
by uprooting trees with a bulldozer. 



Near Honolulu on the .Anchorage- Fairbanks Highway. Biomes shown on 
low brush nruskeg in foreground and upland spruce-hardwood in back
ground. Black spruce in foregrotmd are associated with poorly drain
ed soils and/or shallow pennafrost tables. 



Little Coal Creek in Denali State Park. Vegetative 
biome is classified as upland sp~ce-hardwood. 
Streams in this area are incised into a relative
ly gentle plain. , 
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Talkeetna River near town of Talkeetna. This photo 
shows the density and confonnity of the forest of 
the lower Susitna Valley in the Talkeetna area. 
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Detail of bottomland forest near Talkeetna. Predominant trees are 
poplar and white spruce with considerable brush understory. This 
forest type can easily conceal a transmission clearing. 



Upper Wells Creek, approaching pass to Louis 
Creek. Biome is alpine tundra. 
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Wells Creek Pass as seen from Louis Creek side. 



Moody Pass fran Yanert Fork to Moody Cree~, .. whi<;h is visible in the 
upper left. This pass is relatively low (2900') and wide, but 
soils are poorly drained and subject to permafrost. 
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L<Mer Moody Creek. This is a well-dissected area, covered with 
upland spruce-hardwood. Routing of transmission may prove diffi
cult in this stretch. 



Lower MoodyCreek at confluence with Healy Creek 
(top of photo) • Unstable slopes are evident. 
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Looking north from western end of Den·ali Highway. Typical low 
brush and muskeg biomes. Trees are black spruce. 



Aerial view looking west al~ng Denali Highway and 
Nenana River to Cantwell. Note that forests are 
limited to the terrace slopes and levees of the 
river channel. 
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Surface view of area typical of that shown in photo above; in this 
case, the Nenana River is in the vicinity of the Wells Creek con
fluence. The lowland spruce-hardwood is limited to the terrace 
slope and river bottom. 
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Looking west up the Nenana River and Denali Highway. The sources of 
both the Nenana and Susi tna Rivers are in the Alaska Range visible in 
the upper left. In the upper left also is the divide between these 
two rivers, a wide, poorly-drained area called Monahan Flat. 
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Susitna River between Watana and Vee damsites. 
Heavier vegetation, in this case upland spruce
hardwood forest, is limited to the valley slopes, 
the vegetative biame on the upper plateaus is 
generally moist ttmdra, muskeg, and alpine ttmdra. 
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Susitna River at Yee damsite. This demonstrates the typically in
cised character of the Upper Susitna fran Devil Canyon to the Tyone 
River. Note that heavier vegetation is limited to slopes and creek 
valleys. 



ltJist tt.Ddra near Butte Lake; looking north to J.imahan Flats and 
Alaska Range. A1V tracks are visible in the foregromd; these 
tracks start frtwa the Denali Highway, which crosses the flats in 
the backgnR.Dd. 
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A1V tracks leading fran Denali Highway. This photo 
shows typical moist tundra vegetation with low
growing brush, peaty soil, and poor drainage. 
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Susitna River above Denali damsite, looking west. The few spruce to 
be folUld are limited to the river bottom. 



ImpolBldment area of Denali damsite. The Susitna here is a meand.ezy, 
aggrading river, the surro\.Blding land is vezy poorly drained and 
\.Blderlain by fairly continuous permafrost. 



Maclaren River, looking north to the Cleatwater Motmtains. The fore
grotmd knob is part of a morainal ridge. These morainal features 
are rel tai vely well-drained, where~ the flat low-lying· lands are 
poorly drained with shallow permafrost tables. 



Looking north along the Denali Highway to the Amphitheater Mountains. 
Morainal ridges run across the middle of the photo. The biome along 
most of the eastern half of the Denali Highway is moist tundra. 
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Uplands near Sourdough on the Richardson Highway. This is typical of 
the plateau bordering the Copper River lowland on the north and east . 
Poorly drained, it supports many lakes, the largest of them i n the 
Lake Louise complex. 



The Lake Louise plateau. Biomes are predoodnantly lowland spruce
hardwood and muskeg. These uplands are underlain by ccntinuous 
pennafros t. 
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The Copper River lowlands, a large basin tmderlain by pennafrost. 



Tazlina River as seen fran the Glerm Highway. 
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Talmeta Pass area between the Tazlina and Matanuska River drainages. 
Lakes and muc;kegs are indicative of poor drainage. The mcnmtains 
are part of the Ol.ugach Range. 



Talkeetna Mcnmtains ; Glenn Highway nms across 
the lower portions of the photo. The Matanuska 
valley is bordered on the north by the Talkeetna 
Range, on the south by the Cllugach. 
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HCMell Glacier and the Chugach Range. The Matanuska River fla-~s in an 
incised channel across the middle of the photo. 



Caribou Creek and the Talkeetna Motmtains ; GleiDl 
Highway on lCMer portion of photo. This tributaty 
of the Matanuska River typifies the incised charac
ter of many rivers eroding through glacial debris 
and loess, such as the Matanuska, Copper, Gulkana, 
and upper Nenana Rivers. 
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Matanuska River and 01ugach Range. The Matanuska River has a braiding 
cham1el due to the high silt load from the Howell and r.Iatanuska 
Glacier, and the glacial tributaries entering from the Chugach Range. 



Looking north by Paxson take on the Richardson Highway to the 
Alaska Range. Paxson Lake is an important part of the fisheries of 
the Gulkana River. 



Sumd t Lake and the Alaska Range. Sumni t Lake is drained by the 
Gulkana River and is just south of Isabel Pass. 



Isabel Pass, looking north to Rainbow Ridge. The Richardson High
way, the Delta River, and the Alyeska Pipeline cross the photo at the 
base of Ra:i.nbCM Ridge. 



RainbQtl Ridge, as seen from the south. The Richardscn Highway crosses 
under the ridge fran right to left. The slope of the ridge is a 
series of adjoining talus cones some of which are tmStable. 
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Delta River by Black Rapids Glacier. The glacier is partially visible 
in the upper center of the photo. The Delta River carries considerable 

'glacial silt, resulting in aggradatiat and braiding of the channel. 
. . 
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Alaska Range seen fran the north fran the Richardson Highway. This 
is not true perspective as seen from the highway, since the photo was 
taken with a telephoto lens. -·- - · -



The Alaska Range. seen fran the Richardson Highway near Donnelly Dome, 
looking south. The dust is fran the channel of the Delta Ri \rer, which 

· is extremely Uldersized for its channel. 



Another view of the Delta River as seen fran near Donnelly Dome. 
Again, the blowing dust from the channel is evident. 



Alaska Range from Big Delta, taken with telephoto, In the foregromd 
is the Delta River channel, which near here joins the Tanana River. 



............ -.._...~. -;-

Fann near Delta Jtmcti6n. Some attempt at fanning is made in the 
Clearwater Lake area, but agriculture is relatively tmimportant except 
for the lower Matanuska Valley area. 



Silhouetted notCh an a clearing for a GVEA distribution line. 



LookinJ up the T8D8D& River across the cm.fluence of Shaw Creek. 
1be braiding of channels characteristic of the Delta and T81UUUl 
Rivers is evident. 
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The Tanana River flood plain. This area is extreme
ly flat and poorly drained. Three types of biorne 
are represented in this picture: nruskeg, lowland 
spruce-hardwood, and bottomland spruce-poplar. The 
dark forests are mainly black sproce. The sinuous 
lighter forest is white spruce, aspen and birch. 
This forest type prefers well-drained soils, and 
so is folDld on old levees of existing and extinct 
channels. 
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iii 
i. 
I 

GLOSSARY- EXHIBIT I-4 

1. Brush blades, brush hogs: Dev)ces mounted on tractors or bulldozers 
which cut and clear brush with less soil disturbance than the methods of 
uprooting with the standard blade or shovel. 

2. Chipping: Method of disposal of cleared brush and slash by mechanical 
cutting into suitably small chips, which are then either dispersed or hauled 
away. 

3. Climax: A stable condition achieved by a·community of plants and animals 
resulting in successful adjustment to its environment. The stability involved 
is of a long-term nature; short-term fluctuations are to be expected. In this 
way, a climax stage of development can be considered dynamically stable 
rather than static. See Succession. 

4. Conductor: The part of the transmission system which actually transmits 
power. In overhead systems, this is an uninsulated cable, generally of 
aluminum and steel, connected to the towers by way of insulators. In under
ground systems, the conductor is generally aluminun1 cable insulated with 
oil-impregnated paper, oil, or plastic. This cable is often wrapped in a 
protective sheath. In overhead systems, there can be multiple conductors 
per phase. Single conductors are called simplex; double conductors are 
called duplex. Larger numbers of cables per phase can be used, the 
resulting combination called conductor bundles. 

5. Corridor: A generalized route. A strip of land of variable width joining 
two end points . In this assessment, corridors are not defined in width and 
final location. A more specific linear location is the Route. 

6. Danger Tree: Any tree which threatens the safety of a transmission 
system. Several factors determine danger trees: voltage of line, height of 
line above ground, height of tree, growth rate of tree, and distance of 
tree to center line. These trees must be periodically identified and removed. 

7. Ecosysem: The complex of a community and its environment functioning 
as an ecological unit in nature. 

8. Electromagnetic Interference (EMI): Interference with radio and televi
sion produced by corona losses from transmission lines. EMI is a function of 
many factors, among them the voltage of the line, the configuration, site, 
height and age of the conductors, and atmospheric conditions. 
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9. Fault: In the transmission sense, a condition of either open or short 
circuiting can be caused by defects, lightning, grounding ~r connecting of 
phases, dropping of overhead cable, or break in insulation in underground 
cable. In the geologic sense, ~fracture in the crust, along which displace
ment has occurred. 

10. Free-standing Towers: A transmission tower design needing no support 
from guyed cables. This design generally has four legs, and is usually of 
steel lattice construction. See Guyeq Tower. 

11. Generation Site: Any power site, without regard to ·method of generation. 
Generation sites are one end to transmission lines. In this assessment, the 
generation sites are the potential power sites on the Upper Susi tna River. 

12. Guyed Tower: A transmission tower supported by two or more guyed 
cables and pivoting on one or two points. Generally lighter than free-standing 
towers, they are more suited to helicopter construction. See Free-standing 
Tov..•ers. 

13. Habitat: The particular area in which a plant or animal lives. In general, 
any area possessing those conditions necessary to support a population of a 
particular plant or animal. 

14. Herbicide: A variety of pesticide which affects plants. Herbicides can 
be general or specific in action, and of various potencies and duration. 

15. Interconnection: The connection of two or more independent power systems 
with tie lines. Besides an increase in total reliability 1 the opportunity exists 
for one system to sell surplus power to another, which can.result in 
greater efficiency of generation. 

. . 

16. Load Center: A point at which the' load of a given area is concentrated. 
For example, the Anchorage load center, as referred to in this assessment 1 

covers the load included in the CEA 1 AML&P, HEA I SES, and MEA systems. 
The load center is assumed to be the receiving end of a transmission line. 
See Generation Site. 

17. Permafrost: Permafrost is a condition resulting whenever soil or rock 
has been subjected to an annual average temperature of less than 0°C for more 
than two years. Ice-rich permafrost is permanently frozen soil with a high 
moisture content. Permafrost table is the level beneath the soil surface which 
remains frozen through summer. 
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18. Right-of-way (ROW): A right-of-way is a strip of land dedicated for 
use of some utility, such as transportation or transmission. The land within 
a ROW is sometimes an easement, not involvingthe purchase of the land, 
or can be owned by the utility. The right-of-way width for a transmission 
line is generally less than 200 feet wide. Clearing width and right-of-way 
width should not be confused; clearing width, if clearing is needed at all, 
is almost always less than the right-of-way width. 

19. Route: A definite location of a ROW, as opposed to a corridor. 

20. Seismic: Pertaining to, subject to, of the nature of, or caused by an 
earthquake. 

21. Substation: A facility at a junction of transmission lines or at the point 
of distribution to a load center. A substation functions to switch power and 
raise or lower voltage. See Tap. 

22. Succession: A process by which a community of plants and animals 
achieves a stable adjustment to its environment; a successional stage is a 
transition culminating in a stable climax stage, providing the process is 
allowed to continue. However, due to natural and human causes, a community 
will often never reach a climax stage, the successional stages being maintained 
by fire,-logging, grazing, agriculture or otherreasons. 

23. System Plan: A plan of transmission from generation site to load center 
which is a combination of two factors: the corridor location and the voltage 
and capacity of the transmission line.· 

24. Tap: A drawing of power from a transmission line, particularly at a 
point between the generation site and the main load center. Each tap will 
involve a substation. 

25. Utility Corridors: A concept of concentrating generally parallel rights-of
way, even to the point of sharing of rights-of-way. The rights-of-way can· be 
for various utilities, such as pipelines, railroads, transmission lines, and 
highways. 

26. Sedimentation: The introduction into a stream or lake of sediment not 
normally associated with that water body. Although sometimes caused by 
natural agents, such as slides or erosion triggered by fires, it is more 
often a result of man 1 s activities, such as logging and farming. 
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.SUMMARY. 

Hyroelectric Power Development, Upper Susitna River Basin 
(Southcentral.Railbelt Area, Alaska) 

( ) Revised Draft Environmental Statement (X) Final Environmental 
Statement 

Responsible Office: Alaska District, Corps of Engineers 
Colonel George R. Robertson, District Engineer 
P. 0. Box 7002, Anchorage, Alaska 99510 
Telephone (907) 2i6-4915 

1. Name of Action: ( ) Administrative (X) Legislative 

2. Description of Action: The recommended plan is to construct dams on 
the upper Susitna River at Watana and Devil Canyon, powerplants, electric 
transmission facilities to the Railbelt load centers, access roads, and 
permanent operation and recreational facilities. The project has been 
authorized for detailed preconstruction studies. When funded, environ
mental, social, economic, and engineering aspects of the project will be 
studied at greater depth over a period of several years prior to recom
mending to Congress whether or not the project should be advanced to 
final design and construction. A major supplement to the Environmental 
Impact Statement will be prepared at the conclusion of preconstruction 
stage studies. The supplement will be coordinated for public r~view and 
comment and furnished to the Congress along with the Alaska District•s 
final recommendations. 

3. a. Environmental Impacts: The two-dam system would inundate some 
50,500 acres extending 84 miles upstream from Devil Canyon Dam. Nine 
miles of a total 11-mile reach of white water would be inundated in 
Devil Canyon. Transmission lines would total 364 miles in length; 
corridors would average 186-210 feet in width, and require about 8,200 
acres of right-of-way, of which about 6,100 acres would require vege-
-tative clearing. The project would utilize a renewable resource to 
produce projected power needs of the Railbelt area equivalent to the 
annual consumption of 15 million barrels of oil. Heat and noise and air 
pollution problems associated with most alternative energy production 
sources waul d be prevented. Stream flows for some distance be 1 ow Devil 
Canyon would carry significantly reduced sediment loads during the 
summer months. Recreational opportunity would be increased by access 
roads and creation of project-r~lated recreational facilities. 

b. Adverse Environmental Effects: The following adverse impacts would 
result from project implementation: impairment of visual quality resulting 
from access roads, dams, and transmission lines; loss of vegetation and 
habitat due to inundation and road construction; creation of public 
access resulting in increased pressure on wildlife and need for intensi
fied game management and fire prevention practices; 
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increased turbidity of Susitna River downstream from Devil Canyon Dam 
during winter months? prevention of future mineral extraction from 
inundated land and limitations of options for uses of lands affected by 
the transmission corridors~ direct impact on moose through some reduc
tion of existing habitat; possible inhibition of movement of caribou 
which cross the reservoir between calving and summer rangeSi tempQrary 
degradati~n of air, water~ and vegetation as a result of slash and 
debris disposal; inundation of one historical site and any archeo-
logical sites which might be discovered within the reservoir pools; 
social impacts related to seasonality of constructian work and demands 
upon services of small corrmunities located in the vicinity of construc
tion activity. 

4. Alternatives: Construct no additional electrical generating facili
ties. construct other Susitna hydroelectric alternatives,·construct 
other Southcentral Railbelt hydroelectric facilities, develop.other 
alternative energy generating facilities using resources such as coal, 
oil, and natural gas, nucl~ar power, geothermal, solar, or other alter
native power generating resources. · 

5. Comments Received: 

a. District Review of Draft Statement: 

United States Department of the Interior 
Alaska Power Administration 
Geological Survey--Reston, Virginia 
Fish and Wildlife Service 
Bureau of Outdoor Recreation--Seattle, Washington 
National Park Service--Anchorage, Alaska · 
National Park Service--Seattle, Washington 
Bureau of Indian Affairs--Juneau, Alaska 

. Bureau of Land Management--Anchorage, Alaska 
United States Department of Commerce · 
United States Environmental Protection Agency 
Department of the Army . · 

U.S. Army Cold Regions Research and Engineering Laboratory--Hanover, 
New Hampshire · · · 

Department of Transportation 
Coast Guard--Seattle, Washington 
Federal Aviation Administrati~n--Anchorage, Alaska 
Federal Highway Administration--Portland, Or.egon 

Department of Housing and Urban Development--Seattle, Washington 
Department of Agriculture--Soil Conservation Service 
Federal Power Commission · 

State of Alaska--Office of the Governor 

Greater Anchorage Chamber of Corrmerce 

Office of the Mayor--Anchorage, Alaska 

450 



Sierra Club 
Alaska Conservation Society--College, Alaska 
Alaska Conservation Society--Anchorage, Alaska 
Knik Kanoers and Kayakers, Inc.--Anchorage, Alaska 
Cook Inlet Region, Inc.--Anchorage, Alaska 
Orah Dee Clark Jr. High, Seventh Grade, Sixth Period Class 

Private Citizens 

b. Deeartmental Review of Revised Draft Statement: 

United States Department of the Interior 
United States Department of Agriculture 
United States Department of Commerce 
United States Environmental Protection Agency 
Federal Energy Administration 
United States Department of Transportation 
Federal Power Commission 
United States Department of Housing and Urban Development 
United States Department of Health, Education, and Welfare 

Office of the Governor of Alaska--State Clearinghouse 

6. Draft Statement to CEQ 3 October 1975. 
Revised Draft Statement to CEQ 9 July 1976. 
Final Statement to EPA 26 June 1979. 
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Looking downstream on Susitna River at Devil Canyon damsite. Dam would be 

located near bottom of photo. Vegetation is mostly white spruce. 
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1.0 PROJECT DESCRIPTION 

1.01 Purpose and Authority. The utilization of renewable resources to 
produce electrical energy for domestic and industrial uses has become a 
primary concern in today's energy crisis. The consumption of nonre
newable sources of energy such as petroleum and natural gas has now 
reached a critical point where conservatio·n of domestic sources must be 
considered. With the forecast increase in development for Alaska and 
corresponding increase in demand for electric power, the Committee on 
Public Works of the U. S. Senate adopted a resolution on 18 January 
1972, requesting a study for the provision of power to the Southcentral 
Railbelt area of Alaska. The resolution is quoted as follows: 

That the Board of Engineers for Rivers and Harbors created under 
the provisions of Section 3 of the River and Harbor Act approved 
June 13, 1902, be, and is hereby, requested to review the reports 
of the Chief of Engineers on: Cook Inlet and Tributaries, Alaska, 
published as House Document Numbered. 34, Eighty-fifth Congress; 
Copper River and Gulf Coast, Alaska, published as ·House Document 
Numbered 182, Eighty-third Congress; Tanana River Basin, Alaska, 
published as House Document Number 137, Eighty-fourth Congress; 
Yukon and Kuskokwim River Basins, Alaska, published as House 
Document Numbered 218, Eighty-eighth Congress; and, other pertinent 
reports, with a view to determining whether any modifications of 
the recommendations contained therein are advisable at the present 
time, with particular reference to the Susitna River hydroelectric 
power development system, including the Devil Canyon Project and 
any competitive alternatives thereto, for the provision of power to 
the Southcentral Railbelt area of Alaska. 

1.02 Scope of the Study. The .Southcentral Railbelt area is that portion 
of the Yukon and southcentral subregions which extends from Cook Inlet 
and the Gulf of Alaska on the south to the southern slopes of the Brooks 
Range on the north, a distance of about 500 miles. This area, containing 
about 75 percent of Alaska's population, is served by the Alaska Rail
road and is commonly referred to as the 11 Railbelt 11 (see Figure 1 ). 
Major power resources, both hydroelectric and fossil fuels, and the 
greatest power demands are in this region. 
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The proposed action discussed in this draft environmental impact 
statement is a two-dam system located in the Upper Susitna River Basin, 
which will provide hydroelectric power to the Southcentral Railbelt 
region in Alaska. 

1.03 Description of Action. The recommended plan consists of construc
tion of dams and powerplants on the upper Susitna River at Watana and 
Devil Canyon, and electric transmission facilities to the Railbelt load 
centers, access roads, permanent operating facilities, and other project-
related features. · 

A subsidiary purpose in the construction of the electric trans~ 
mission line will be the interconnection of the two largest electric 
power distribution grids in the State of Alaska, which will result in 
increased reliability of service and lower cost of power generation .. 

The proposed plan for the Watana site (Figure 2) would include the 
construction of an earthfill dam with a structural height of 810 feet at 
river mile 165 on the Susitna River. The reservoir at normal full pool 
would have an elevation of 2,200 feet and a crest elevation of 2,210 
feet, have a surface area of approximately 43,000 acres, and would 
extend about 54 river miles upstream from the damsite to about 4 miles 
above the confluence of the Oshetna River with the Susitna. · 

The generating facilities at Watana would include three Francis 
reaction turbines with a capacity of 236 MW (megawatts) per unit and a 
maximum unit hydraulic capacity of 7,770 cfs (cubic feet per second). 
The firm annual production of electrical power at Watana would be 3.1 
billion kilowatt-hours. 

Development of the Devil Canyon site includes the construction of 
a concrete, thin-arch dam with a maximum structural height of 635 feet 
and with a crest elevation of 1,455 feet. The dam would be located at 
river mile 134 on the Susitna River. Devil Canyon reservoir would have 
a water surface area of about 7,550 acres at the normal full pool 
elevation of 1,450 feet. The reservoir would extend about 28 river 
miles upstream to a point near the Watana damsite, and would be confined 
within the narrow Susitna River canyon. 

The generating facilities at Devil Canyon would include four Francis 
reaction turbines with a capacity of 171 MW per unit and a maximum unit 
hydraulic capacity of 6,250 cfs. The firm annual energy provided at 
Devil Canyon would be 3.0 billion kilowatt-hours. 

A total of 6.1 billion kilowatt-hours of firm annual energy would 
be produced by the combined Devil Canyon-Watana system. Secondary 
annual average energy production from this two-dam system includes an 

461 



Luok'lmf> j>p.sheoo• tbwatlf 11'>1r<Vt:a o;l<~ !ll"'-''tl!'- fi':'l'Je'n~ ~~l'ei .i n J:o>fc !!-cuter of, pbooo. 
1l~;>tsi'l1.~ ju~t. l:ie;y.Q\lta t!t" ~·il'siJ.l!i.e. s,l!cv~" af ~i,al'. 



69-737 0 - 81 - 30 

FIGURE 2 
463 

UPPER 
LOCATION MAP 

SCALE 

0 50 IOOMIIH 



additional 0.8 billion kilowatt-hours per year. The 6.9 billion kilo
watts of finn and secondary annua 1 energy would be the energy equi va 1 ent 
of about 15 million barrels of oil per yeart or about 112 billion cubic 
feet of natural gas per year, or about 1.5 billion barrels of oil over a 
100-year project-life period~ 

Most of the generated electrical power would be utilized in the 
Fairbanks-Tanana· Valley and the Anchorage-Kenai Peninsula areas. The 
proposed transmission system would consist of two 198-mile, 230 kv 
single circuit lines from Devil Canyon to Fairbanks (called the Nenana 
corridor), and two 136-rnile, 345 kv single circuit lines from Devil 
Canyon to the Anchorage area (called the Susitna corridor). Both lines 
would generally parallel the Alaska Railroad. Power would be carried 
from Watana to Devil Canyon via two single circuit 230 kv transmission 
lines, a distance of 30 miles. Total length of the transmission lines 
would be 364 miles. The general locations of the transmission lines are 
shown on Figure 3. Transmission line corridors would require a right
of-way of approximately 186-210 feet in width totaling. slightly more 
than 8,200 a~res of which about 6,100 acres would require clearing. 
Towers would be either steel or aluminum and of free-standing or guyed 
type, depending upon final design and local conditions. 

Access to the Devil Canyon and Watana sites would be determined by 
siting studies that would include consideration of the environmental 
impacts for roads and transmission lines. Preliminary studies indicate 
an access road approximately 64 miles in length would connect the Watana 
site with the Parks Highway via Devil Canyon. A factor considered in 
location and design of access roads would be their subsequent use for 
public recreational purposes. 

Project-oriented recreational facilities would include visitor 
centers at the dams, boat launching ramps, campgrounds, picnic areas, 
and trail systems. Some of these facilities would .be developed in 
cooperation with Federa 1, State or private owners of l.and adjacent to 
the project. Housing would also be provided for operations personnel. 

The total first costs of the proposed hydroelectric project based 
on October 1976 prices are estimated at $1.86 billion, including the 
transmission system. Overall, Devil Canyon costs are estimated at 
$527,000,000, and Watana at $1,327,000,000. Watana Dam would be con
structed first and Watana's costs would include the total cost of the 
transmission system. 

The benefit-to-cost ratio compared to the coal alternative at 6-1/8 
percent interest rate and 100-year project life is 1.3 using Federal 
financing. 
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DetaiJea power and economics, hydrology, project description and costs, 
foundation and materials, transmission line, and recreational information 
are available at the Alaska District, Corps of Engineers, office in Anchorage, 
A 1 aska. 

Various studies, reports, and articles provided background data and infor
mation for this Environmental Impact Statement. (See Selected Bibliography.) 

Environmental studies by the Corps and other State and Federal agencies 
will continue, in order to provide a detailed and exhaustive evaluation of 
project impacts. The water Resources Development Act of 1974, Public Law 
93-251, sets forth a two-stage post-authorization preconstruction planning 
process prior to Congressional authorization for construction. When a 
project is authorized and funded for preconstruction planning, the process 
requires the Corps of Engineers to report their findings for Congressional 
approval before advancing to final project design and construction. During 
this interim period, additional studies will be undertaken to further assess 
environmental impacts of the project. The EIS will be supplemented during 
this phase to reflect the changed conditions which normally prevail several 
years later when planning and design studies are undertaken, and to more 
fully address impacts on those resources for which detailed information is 
presently limited. Since supplements to the EIS will again be fully coordinated 
with all reviewing entities, Congress will be fully apprised of the latest 
thinking and the fullest possible consideration of environmental impacts 
in ·determining whether or not to authorize. cons.tructi on of the ·project. 

The environmental studies will include investigation and evaluation of 
possible ecological and socio-economic impacts of the project. As specific 
areas of concern are identified during preconstruction studies, they will 
be investigated more intensively. Problems to be addressed during the 
detailed design study phase include identification of significant adverse 
impacts to the environmental, cultural and recreational resources of the 
area and specific actions which should be taken to prevent, ameliorate, 
or mitigate these impacts. Inventory and evaluation of fish and wildlife 
resources affected by the project will continue. Intensive hydrological 
studies will be made to determine the effects of altered stream flow on 
the fish and wildlife habitat downstream of the project. Mineral resource 
potential will be assessed for the impoundment areas. Also reconnaissances 
and surveys will be made for historical and archeological resources which 
may lie within the proposed project sites and transmission corridors. 
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2.0 ENVIRONMENTAL SETTING WITHOUT THE PROJECT 

2.01 Physical Characteristics 

2.01. 1 Description of the Area. The Susitna River, with an overall 
drainage area of about 19,400 square miles, is the largest stream 
discharging into Cook Inlet. The Susitna River basin is bordered on the 
south by the waters of Cook Inlet and the Talkeetna Mountains, on the 
east by the Copper River plateau and the Talkeetna Mountains, and on the 
west and north by the towering mountains of the Alaska Range. The upper 
Susitna River upstream from the proposed Devil Canyon damsite drains an 
area of approximately 5,810 square miles (see Figure 2). 

Three glaciers flow down the southern flanks of the Alaska Range 
near 13,832-foot Mount Hayes to form the three forks of the upper 
Susitna River. These forks join to flow southward for about 50 miles 
through a network of. channels over a wide gravel flood plain composed of 
the coarse debris discharged by the retreating glaciers. The cold, 
swift, silt-laden river then curves toward the west where it winds 
through a single deep channel, some 130 miles through uninhabited 
country, until it reaches the Alaska Railroad at the small settlement of 
Gold Creek. 

After the Susitna escapes the confinement of Devil Canyon, the 
river 1 S gradient flattens. The river then turns south past Gold Creek, 
where it flows for about 120 miles through a broad silt and gravel
filled valley into Cook Inlet near Anchorage, almost 300 miles from its 
source. 

Principal tributaries of the lower Susitna basin also originate in 
the glaciers of the surrounding mountain ranges. These streams are 
generally turbulent in the upper reaches and slower flowing in the lower 
regions. Most of the larger tributaries carry heavy loads of glacial 
silt during the warmer summer months. 

The Yentna River, one of the Susitna 1 s largest tributaries, begins 
in the high glaciers of the Alaska Range, flows in a general south
easterly direction for approximately 95 miles and enters the Susitna 
24 miles upstream from its mouth. 

The Talkeetna River originates in the Talkeetna Mountains on the 
southeastern part of the basin, flows in a westerly direction, and 
discharges into the Susitna River 80 miles upstream from Cook Inlet and 
just north of the community of Talkeetna. 

The Chulitna River heads on the southern slopes of Mount McKinley, 
the highest point in North America, with an elevation of 20,320 feet. 
The river flows in a southerly direction, joining the Susitna River near 
Talkeetna. 
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Susitna Glacier on Susitna River drainage. Glacier melt in 

summer months contributes to hieh sediment in the river. 
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The principal tributaries of the upper Susitna basin are the silt
laden Maclaren, the less turbid Oshetna, and the clear-flowing Tyone 
(Figure 4). Numerous other smaller tributaries generally run clear. 
Streamflow in the Susitna River basin is characterized by a high rate of 
discharge from May through September and by low flows from October 
through April. 

Much of the Upper Susitna River B9sin is. underlain by discontinuous 
permafrost. Permafrost is defined as a thickness of S{)il, or other 
surficial deposit, or of bedrock beneath the ground surface in which a 
temperature below 320F has existed continuously for two years or more. 
Such permanently frozen ground is fourid thtoughout much of Alaska. 

Ti1e area above and below the Maclaren River junction with the 
Susitna is generally underlain by thin to moderately thick permafrost. 
Maximum depth to the base of permafrost in this area is about 600 feet. 
Around the larger water bodies, such as lakes, permafrost is generally 
absent. In some areas of the lower section of the upper Susitna basin, 
permafrost is not present. Additional data is required before permafrost 
areas can be specifically identified upstream from Devil Canyon. 

Because of the length of the proposed transmission system, and the 
diversity of terrain and ecosystems bisected by a corridor extending 
from Anchorage to Fairbanks, the system is divided into six major 
segments which lend themselves to discussion in terms of generally 
sim.ilar ecological characteristics. The route extending south from 
Watana Dam to Point MacKenzie is referred to as the Susitna Corridor. 
The route north from Gold Creek to Ester is called the Nenana Corridor 
(both corridors share the line from Watana to Gold Creek). The corridor 
for most of its length generally parallels th~ Alaska Railroad. 

The Susitna Corridor is subdivided into three major segments: (a) 
Point MacKenzie north to Talkeetna, a distance of 84 miles; (b) Talkeetna 
to Gold Creek, 38 miles; and (c) Gold Creek to Watana, 44 miles. The 
Nenana Corridor is also divided into three segments (continuing north): 
(a) Gold Creek to Cantwell, 62 miles; (b) Cantwell to Healy, 39 miles; 
and (c) Healy to Ester, 97 miles. These locations are shown on Figure 3. 
Relevant physical and ecological features of individual transmission 
line segments are described in the following paragraphs. 

2.01.2 River Characteristics. The upper Susitna River is a scenic, 
free-flowing river with very few signs of man•s presence. The extreme 
upper and lower reaches of the Susitna occupy broad, glacially scoured 
valleys. However, the middle section of the river, between the Denali 
Highway and Gold Creek, occupies a stream-cut valley with extremely 
violent rapids in Devil Canyon. 
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Confluence of the Tvone and Susitna Rivers several miles above 
the upper reaches of the proposed Watana reservoir. 



The Susitna River is one of three major whitewater rivers in Alaska. 
Portions of all three are Class VI (on a scale of I to VI) boating 
rivers at the upper limit of navigability. Few kayakers have completed 
the challenging 11-mile run through Devil Canyon. One who has success
fully kayaked it, Dr. Walt Blackadar, has described it as the 11Mount 
Everest" of kayaking (Anchorage Daily Times, March 28, 1973). 

The Susitna was one of the Alaskan rivers recommended for detailed 
study as possible additions to the National Wild and Scenic Rivers 
System in 1973, but was not one of the 20 rivers recommended for inclu
sion in the system by the Secretary of the Interior in 1974. The 
Susitna River has not yet been studied as recommended. 

About 86 percent of the total annual flow of the upper Susitna 
occurs from May through September, with the mean daily average flow from 
late May through late August in the range of 20,000 to 32,000 cubic feet 
per second. In the November through April period, the mean average 
daily flow of the river is in the range of 1,000 to 2,500 cubic feet per 
second. On 7 June 1964, the recording station at Gold Creek measured a 
flow slightly in excess of 90,000 cubic feet per second, which was the 
highest flow recorded for the upper Susitna River since recording started 
in 1950. 

High summer discharges are 
glacial melt. The main streams 
during the high runoff periods. 
retard water flows, streams run 

caused by snowmelt, rainfall, and 
carry a heavy load of glacial silt 

During the winter when low temperatures 
relatively silt-free. 

2.01.3 Cook Inlet. All of the major water courses which flow into Cook 
Inlet either originate from glaciers or flow through erosive soils; 
either type of stream carries a high suspended-solids load. The natural 
high flow period in steams tributary to Cook Inlet occurs during the 
summer months of May to September, the main period when sediment is 
transported to the Inlet. 

Freshwater runoff into the upper Inlet is an important source of 
nutrients and sediments. Large quantities of nitrate, silicate, and 
surface-suspended sediment with particulate organic carbon enter the 
Inlet with fresh water. Concentrations are especially-high in the 
initial runoff each spring and summer. These additions decrease in 
concentration down the Inlet upon subsequent mixing with saline oceanic 
water and with tidal action. The large input of fresh water dilutes and 
tends to reduce salinity and phosphate concentration around river mouths 
and in the upper reaches of Cook Inlet. 

2.01.4 Geology/Topography 

2.01.4.1 General. The Railbelt area is characterized by three lowland 
areas separated by three major mountain areas. To the north is the 
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Tanana-Kuskokwim Lowland, which is delineated by the Alaska Range to the 
south. The Susitna Lowland is to the southwest, bounded to the north by 
the Alaska Range, and to the east by the Talkeetna and Chugach Mountains. 
The Copper River Lowland in the east is bounded on the north by the 
Alaska Range, and the west by the Talkeetna Mountains. Each basin is 
underlain by quaternary rocks surfaced with glacial debris, alluvium, 
and eolian deposits. The mountains are primarily metamorphic and sedi
mentary rocks of the Mesozoic, with several areas of intrusive granitic 
rocks in the Talkeetna Mountains and the Alaska Rangel and Mesozoic 
volcanic rocks in the Talkeetna Mountains. Figure 5 delineates the 
major features. 

2.01.4.2 Susitna Basin. The Alaska Range to the west and north and the 
Talkeetna Mountains to the east make up the high perimeter of the Lower 
Susitna River Basin. The Alaska Range is made up of Paleozoic and 
Mesozoic sediments, some of which have been metamorphosed in varying 
degrees and intruded by granitic masses. The Talkeetna Mountain Range, 
with peaks up to 8,850 feet, is made up of a granitic batholith rimmed 
on the Susitna basin side by graywackes, argellites, and phyllites. 
Much of the interior portion of the basin is fluvial-glacial overburden 
deposits. Glaciers, in turn, carved the broad U-shaped valleys. 
Glacial overburden covers the bedrock, which is composed mainly of shale 
and sandstone with interbedded coals, Paleozoic and Mesozoic sediments, 
and lava flows. 

The Upper Susitna River Basin is predominantly mountainous, bordered 
on the west and south by the Talkeetna Mountains, on the north by the 
summits of the Alaska Range, and on the south and east by the flat 
Copper River plateau. Valleys are floored with a thick fill of glacial 
moraines and gravels. 

2.01.4.3 Transmission Line Corridor. Beginning at sea level at Point 
MacKenzie, the transmission line corridor rises to an elevation of 500 
feet at Talkeetna. The corridor traverses a wide river valley with 
rolling terrain east of the Susitna River and extremely flat land to the 
west. The valley flattens and widens to the south, is poorly drained, 
and has many bogs and lakes. 

From Talkeetna to Gold Creek, the corridor follows a moderately 
narrow valley floor narrowing toward the northern end. Maximum elevation 
is 900 feet. 

The corridor from Gold Creek to Watana rises to an elevation of 
about 2300 feet on the plateau south of Devil Canyon before descending 
to the Watana damsite. 
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Between Gold Creek and Cantwell, the corridor rises to a 2400-foot 
elevation. It traverses a wide valley with moderately incised rivers in 
the south, becoming a very wide depression in Broad Pass with rolling 
valley bottom continuing to the northeast. 

From Cantwell, elevation 2200 feet, the Nenana River valley narrows 
to the north into a series of tight canyons separated by the wide valley 
of Yanert Fork. The corridor emerges from the canyon into a wide 
rolling plain south of Healy, with stream terraces adjacent to the 
N~nana River. The corridor is bisected by the Denali Fault at Windy 
Creek. Elevation at Healy is 1400 feet, dropping to 350 feet at Nenana, 
and rising again to 1500 feet in the Goldstream Hills southwest of 
Ester. 

2.01.4.4 Seismic Areas. The southcentral area of Alaska is one of the 
world's most active seismic zones. In this century, 9 Alaskan earth
quakes have equalled or exceeded a magnitude of 8.0 on the Richter 
Scale, and more than 60 quakes have exceeded a magnitude of 7.0. 
Several major and minor fault systems either border or cross the Susitna 
River basin. The March 1964 Alaska earthquake, with a magnitude of 8.4, 
which struck southcentral Alaska, was one of the strongest earthquakes 
ever recorded. A total of 115 lives were lost, 98 by quake-associated 
tsunami (seismic sea waves). The Richter scale is a logarithmic scale 
where a 7.0 earthquake would be ten times stronger than a 6.0 quake and 
an 8.0 quake would have one hundred times the intensity of a 6.0 earth
quake. 

Much of southcentral Alaska falls within seismic zone 4 (on a scale 
of 0 to 4) where structural damage caused by earthquakes is generally 
the greatest. This area of Alaska and the adjoining Aleutian chain are 
just part of the vast, almost continuous seismically and volcanically 
active belt that circumscribes the entire Pacific Ocean Basin. 

2.01.4.5 Minerals. Most of the Susitna basin above Devil Canyon is· 
considered to be highly favorable for deposits of copper or molybdenum 
and for contact or vein deposits of gold and silver. One known deposit 
of copper of near-commercial size and grade is near Denali. Also, the 
Valdez Creek gold placer district, from which there has been some pro
duction, is within the proposed project watershed. 

Though a number of mineral occurrences are known and the area is 
considered favorable for discovery of additional deposits, much of the 
drainage basin has never been geologically mapped. Thus, geologically, 
the basin constitutes one of the least known areas in the State except 
for a few areas in the vicinity of Denali where some geologic mapping 
has been done. -

Geologic information for the project area is not detailed enoug~ to 
assess mineral resource potential within the proposed reservoir impoundment 
a rea s. 
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The Alaska State Department of Natural Resources states that there 
are 11 active 11 and 11 non-active11 mining claims in the upper Susitna River 
drainage area between Devil Canyon and the Oshetna River. Many of these 
claims are in upper Watana Creek above the maximum reservoir pool 
elevation, and in the surrounding drainage areas where copper activity 
is moderately extensive. 

2.01.5 Climate. The Susitna basin has a diversified climate. The 
latitude of the region gives it long winters and short summers, with 
great variation in the length of daylight between winter and summer. 
The lower Susitna basin owes its relatively moderate climate to the warm 
waters of the Pacific on the south, the barrter effect of the Alaska 
Range on the west and north, and the Talkeetna Range on the east. The 
summers are characterized by moderate temperatures. cloudy days, and 
gentle rains. The winters are cold and the snowfall is fairly heavy. 
At Talkeetna, at an elevation of 345 feet, which is representative of 
the lower basin, the normal summer temperature ranges between 440 and 
680F, with winter temperatures ranging between oo and 40°F. The extreme 
temperature range is between -480 and 9loF. The average annual precipi
tation is about 29 inches, including about 102 inches of snowfall. 

The upper Susitna basin, separated from the lower basin by mountains, 
has a somewhat colder climate and an average overall annual precipi
tation rate of approximately 30 inches. 

The climate of the transmission line corridor from Devil Canyon to 
Point MacKenzie is transitional, with mild, wet conditions prevailing 
toward the southern end of the segment. The northern corridor has 
extremely variable climate related to differences in elevation. From 
Gold Creek to Cantwell, the annual temperature averages 25.9°F and 
annual precipitation 21.85 inches. From Cantwell to Healy, the annual 
temperature is 27.7°F and annual precipitation 14.5 inches. High winds 
are reported in this segment. North from Cantwell, the climate is 
typical of the interior, with an average temperature of 26.4°F and 
annual precipitation 11.34 inches. 

2.02 Biological Characteristics. 

2.02.1 Fish. 

2.02. 1.1 Anadromous Fish. Fish inhabiting the Susitna basin are 
divided into two major groups: resident and anadromous. The anadromous 
fish spends a portion of its life cycle in salt water, returning to the 
freshwater streams to spawn. In this group are included five species of 
Pacific salmon: sockeye (red); coho (silver); chinook (king); pink 
(humpback); and chum (dog) salmon. Juvenile salmon of several of 
these spend several years in fresh water before migrating to sea. All 
five species of salmon die soon after spawning. Dolly Varden, a char, 
is widely distributed in the streams of Cook Inlet and is present in the 
Lower Susitna River Basin with both anadromous and resident populations. 
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Smelt runs are known to occur in the Susitna River as far upstream as 
the Deshka River about 40 miles from Cook Inlet. 

Salmon are found to spawn in varying numbers in some of the sloughs 
and tributaries of the Susitna River below Devil Canyon. Salmon surveys 
and inventories of the lower Susitna River and its tributaries have been 
made over a number of years, resulting in considerable distribution 
data; however, population studies and additional resource studies are 
needed. The surveys indicate that salmon are unable to ascend the 
turbulent Devil Canyon, and, thus, are prevented from migrating into the 
Upper Susitna River Basin. 

The 14 million pounds of commercial salmon caught in Cook Inlet 
during 1973 comprised about 10 percent of the 136.5 million pounds of 
salmon harvested in Alaska during the year. Chum, red, and pink salmon 
totaled about 94 percent of the salmon catch for Cook Inlet during 1973. 
(1973 Catch and Production--Commercial Fisheries Statistics--Leaflet 
#26, State of Alaska Department of Fish and Game). 

The 1973 commercial catch figures do not approach the maximum 
sustained yields for Cook Inlet, but do present the latest available 
commercial catch information, and except for chinook salmon are rep
resentative of the last several years of commercial salmon fishing. 
Sport and subsistence fishing for salmon in Cook Inlet and in the 
Susitna basin are also important considerations. 

According to the Alaska Department of Fish and Game, a significant 
percentage of the Cook Inlet salmon run migrates into the Susitna River 
Basin. Although all salmon stocks are important, data from earlier 1950 
and 1960 fish and wildlife reports added to the latest 1974-75 studies 
indicate that only a small percentage of the Susitna Basin salmon 
migrate into the 50-mile section of the Susitna River between the pro
posed Devil Canyon damsite and the confluence of the Chulitna River to 
spawn in the river's clearwater sloughs and tributaries. Further studies 
should determine more specific information on salmon numbers and habitat 
impacts. A 1974 assessment study, by the Alaska Department of Fish and 
Game, of anadromous fish populations in the Susitna River watershed 
estimated 24,000 chum, 5,200 pink, 1,000 red, and between 4,000 and 
9,000 coho salmon migrated up the Susitna River above the river's rJl
fluence with the Chulitna River during the 7-week study peri0d from (j 
July through 11 September when most of the salmon were migrating up the 
river. The report indicated that chinook salmon were also present. 

According to the 1974 assessment by the Alaska Department of Fish 
and Game, a minimum of 1,036 pink, 2,753 chum, 307 coho, and 104 soc~eye, 
and an undetermined number of chinook salmon spawned during the August 
and September spawning period in the streams and sloughs of the Susitna 
River between the Chulitna River tributary and Portage Creek as deter
mined from peak slough and stream index escapement counts. The assess
ment also indicated that a portion of the pink salmon spawn in the study 
area may have been destroyed by a late August-early September flood. 
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Chinook (King Salmon). The king salmon spends from one to three 
years in fresh water before migrating to sea. It is not unusual for 
this species to attain a weight of over 40 pounds. The maximum age is 
8 years. In 1973, over 5,000 kings were caught in Cook Inlet; the total 
commercial catch comprised about 1.5 percent of the total weight of 
salmon caught in this area. The 1973 catch figures for king salmon were 
very low when compared to the average yearly catch for this species. 

Sockeye Salmon (Re_s!l. The sockeye salmon averages between 6 and 8 
pounds, with a range of from 2 to 12 pounds. This species spends from 
1 to 3 years in a river system in which there are connecting lakes. The 
maximum age attained by this salmon is 7 years, but most return to spawn 
at 4 or 5 years of age. The landlocked variety of this species is 
called a kokanee and usually attains a length of from 12 to 15 inches. 
In 1973, almost 700,000 sockeyes were caught in Cook Inlet, with a total 
weight of over 5 million pounds, or 37.0 percent of the total weight of 
the Cook Inlet commercial salmon catch. About 14.5 percent of the 
sockeye salmon catch in Alaska occurred in Cook Inlet. 

Coho Salmon (Silver). The coho or silver salmon spends from 1 to 
2 years in fresh water and returns from the ocean to spawn at 3 or 
4 years of age. Mature coho average about 10 pounds; some reach weights 
of over 30 pounds. The 106,000 cohos caught in Cook Inlet during 1973 
weighed just over 648,000 pounds and comprised about 4.5 percent of the 
total commercial salmon catch for the area. 

Pink Salmon (Humpback). The pink salmon migrates to sea immediate1y 
after hatching and returns to spawn at 2 years of age. The average 
weight of a mature pink is 3 to 4 pounds, with some pinks weighing up to 
10 pounds. The 624,000 pink salmon caught in Cook Inlet during 1973 
weighed over 2,260,000 pounds and comprised about 16.2 percent of the 
total weight of the commercial salmon catch in the area. Historically, 
odd-year catches of pink salmon are poor. Even-numbered year catches 
average about 2 million pinks. 

Chum (Dog Salmon). Chum salmon attain weights of up to 30 pounds, 
with an average mature weight of 8 to 9 pounds. This species migrates 
to sea immediately after hatching and matures between 3 and 6 years of 
age. The 742,000 chums caught in Cook Inlet during 1973 weighed almost 
5,800,000 pounds and made up over 41.0 percent of the total commercial 
salmon catch for the area, the largest percentage of any of the 5 species 
of Pacific salmon. About 12.5 percent of the 1973 Alaskan chum salmon 
catch occurred in Cook Inlet. 

Salmon eggs hatch in late winter or early spring following the 
summer and fall spawning periods. The eggs incubate in gravelly stream
beds and cannot tolerate high levels of siltation or low flows that 
dewater the streambeds during the incubation or alevin (pre-emergent) 
stages. Low flows, especially critical during the winter months, can 
dewater many of the spring-fed freshwater sloughs that are available to 
spawning salmon (see Table 1, page 45.) 
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2.02.1.2 Resident Fish. Grayling, rainbow trout, lake trout, Dolly 
Varden, whitefish, sucker, sculpin, and burbot {ling} comprise the · 
principal resident fish population of the Susitna River basin. Although 
distribution studies have been made in the past, the magnitude of 
resident fish populations in the Susitna drainage is largely unknown. 

During the warmer months of the year, when the Susitna River is 
silt laden. sport fishing is limited to clearwater tributaries and to 
areas in the main Susitna River near the mouths of these tributari :s, 

Resident fish, especially grayling, apparently inhabit the mouths 
of some of the clearwater streams on the Susitna River between Devil 
Canyon and the Oshetna River; however, most of the tributaries are too 
steep to support significant fish populations. Some of the up~er sections 
of these clearwater tributaries, such as Deadman Creek, support grayling 
populations. Lake trout are also prominent in many of the terrace and 

. upland lakes of the area. 

2.02.2 Birds. 

2.02.2.1 Waterfowl. The east-west stretch of the Susitna River between 
the Tyone River ana Gold Creek is a major flyway for waterfowl. The 
majority of the waterfowl nesting areas in 'the Upper Susitna River Basin 
are on the nearby lakes of the Copper River Lowland region, on the Tyone 
River and surrounding drainage areas, and on the ponds and lakes of the 
wide flood plain in the Denali area. 

The Upper Susitna River Basin has a moderate amount of use by 
waterfowl when compared with the Lower Susitna River Basin. The lower 
basin has a substantially greater amount of waterfowl habitat, and a 
greater number and variety of waterfowl seasonally use the thousands of 
lakes and ponds in this area to nest and to raise their young. Lor~~ 

numbers of migrant birds also use the Susitna River basin for feeding 
and resting during spring and fall flights to and from Alaska•s interior 
and north slope. Distribution and density of waterfowl habitat within 
the Railbelt area is shown on Figure 6. 

2.02.2.2 Raetors. Raptors, including golden· eagles, bald ea~les, and 
various spec1es of hawks, owls, and falcons, occur throughout the entire 
Susitna River basin but in smaller numbers in the river canyon between· 
Portage Creek and the Oshetna River. A June 1974 survey of cliff
nesting raptors conducted by the U.S. Fish and Wildlife Service, deter
mined that the population densities of these birds between Devil Canyon 
and the Oshetna River are low and that no endangered species of per
egrine falcons, American or arctic, appear to nest along the upper 
Susitna River. Peregrines have occasionally been sighted within the 
area of the upper Susitna basin and along migration routes through the 
Broad Pass area of the upper Chulitna River. 
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On the basis of the 1974 U.S. Fish and Wildlife Service findings, 
other raptor populations in the canyon area of the upper Susitna River· 
were determined to be minor, although minimal data were acquired on the 
tree-nesting raptors. Several nesting pairs of bald eagles and gyr
falcons were observed in or near the canyons of this area, and golden 
eagles frequently occupied upland cliffs in the vicinity of Coal Creek. 

Substantial populations of ravens were found in reaches of the 
· Susitna River above Gold Creek. The nests of this large bird are often 

used by raptors, including peregrines and gyrfalcons. However, there 
was no evidence that the nests observed were being used by raptors. 

2.02.2.3 Other Birds. Unknown numbers of game birds, such as spruce 
grouse and willow ptarmigan, inhabit the Upper Susitna River Basin. 

·Some incidental game bird hunting takes place along the Denali Highway, 
but such hunting pressures are practically nonexistent in most of the 
area. 

Various other species of birds including songbirds, shorebirds, and 
other small birds are found throughout the Upper Susitna River Basin in 
varying numbers. 

2.02.3 Marrnnals. 

2.02.3.1 Caribou. One of the most significant wildlife resources of 
the Upper Susitna River Basin is the wide-ranging Nelchina caribou herd. 
This herd, a major recreational and subsistence resource in the south
central region, declined from a population high of about 71,000 in 1962 
to a low of between 6,500 and 8,100 animals in 1972. This spectacular 
decline has been attributed to various factors, including migration to 
other areas, bad weather, predation, and overhunting. Motorized all
terrain vehicle access to the backcountry has improved hunting success 
even in the face of a rapidly declining caribou population. 

Segments of the Nelchina herd periodically range throughout much of 
the Upper Susitna River Basin (see Figure 7}. The major calving area 
for the herd is on the northeast slopes of the Talkeetna Mountains on 
the upper reaches of the Kosina Creek, Oshetna River, and Little Nelchina 
River drainages. Calving generally takes place between mid-May and mid
June. Except for intermittent seasonal migration routes across the 
Susitna River in areas upstream from Tsusena Creek, caribou are not 
resident to the main Susitna River canyon between Devil Canyon and the 
Oshetna River. 

Caribou depend upon climax range, especially for winter forage; any 
alteration of the vegetation, especially of sedges and lichens, has a 
detrimental impact upon their distribution and numbers. A trait of the 
Nelchina herd is an almost constant change of winter ranges, a phenomenon 
that has undoubtedly characterized Alaska•s caribou populations for 
centuries. 
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The Alaska Department of Fish and Game consid~rs the Nelchina herd 
to be one of the State's most important caribou populations. Several 
thousand hunters from Anchorag~ and Fairba~ks participate in the annual 
hunting of this species. Additional thousands of non-hunting recrea
tionists view the migrations of caribou as they cross the State's major 
highways. In addition, the herd provides sustenance to predators and 
scavengers such as wolves, grizzly bears, black bears, wolverines, lynx, 
and various species of birds. 

Caribou are essentially li·mited in distribution within the trans
mission line system to the 136-mile Segment extending north from Cantwell. 
In the mountainous area between Cantwell and Healy, they concentrate 
south of canyons. They are found in concentrations on the west bank of 
the Nenana River north of Healy and south of Clear Air Force Base. 

2.02.3.2 Moose. Moose range throughout much of the Upper Susitna River 
Basin {Figure 8). Wide fluctuations of populations have occurred over 
the years. A 1973 Alaska Department of Fish and Game fall aerial count 
resulted in sighting of approximately 1,800 moose in the upper Susitna 
River drainage. Numbers of moose in the southcentral region of Alaska 
have been reduced in recent.years ~ue mainly to weather conditions, 
hunting pressures, wolf predation, unbalanced age-sex ratios, and elimi
nation of habitat. 

Much of the Upper Susitna River Basin is at or above timberline, 
resulting in· large amounts of "edge" at timberline which produce con
siderable quantities of willow, an important winter forage for moose. 
Successional vegetation changes following fire also contribute heavily 
to areas favoring moose habitat. 

Limited numbers of moose inhabit the Susitna River bottom between 
Devil Canyon and the Oshetna River, because of a restricted amount of 
suitable habitat. However, the available habitat provides critical 
winter range for moose that do utilize this area. 

Moose inhabit the entire length of the transmission line corridor 
but are more abundant in the lower valleys. In mountainous terrain, 
they are more commonly found in more open parts of canyons. 

2.02.3.3 Grizzly/Brown Bears. Grizzlies, ~lso referred to as brown 
bears in Alaska, are conmon throughout the Susitna River drainage and 
are fairly numerous in the upper Susitna despite the absence of salmon. 
Alpine and subalpine zones are the habitats most frequently used by 
grizzlies, although the more timbered areas are seasonally important. 
Denning begins in October, and all bears are in dens by mid-November 
{see Figure 8). Bears usually reappear during May, depending on weather 
conditions. Important spring foods include grasses, sedges, horsetails, 

- other herbaceous plants, and carrion when available. On occasion, 
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moose or caribou calves are taken. Berries--lowbush and highbush 
cranberries, blueberries, and bearberries--provide major summer food 
supplements. A prime consideration for grizzly bears is to minimize 
direct conflict with humans as the grizzly is adversely affected by 
contact with man. 

Hunting for grizzly bears in this area often occurs incidentally to 
other hunting during the short fall open season. 

Within the transmission line corridor, most grizzly bears ~re 
limited in distribution to the higher areas, primarily between Cantwell 
and Healy although they are found throughout this part of Alaska. 

2.02.3.4 Blatk Bears. The Upper Susitna River Basin supports fair 
black bear densities. The larger populations are in semi-open forested 
areas with readily accessible alpine-subalpine berry crops. River 
bottoms, lake shores, and marshy lowlands are favorite spring black bear 
areas. Black bears generally eat many of the same types of foud as ar~ 
eaten by grizzlies. Denning habits are also somewhat similar to the 
grizzly bear's. 

Natural fires generally benefit black bears, especially when dense 
mature spruce stands are burned. Most other land uses do not seriously 
affect bear numbers in this area, and black bears are not as adversely 
affected by contact with man as are grizzlies. 

Black bears are found in forested areas throughout the length of 
the transmission line corridor. 

2.Q2.3.5 Dall Sheep. These sheep are present in many areas of the 
Alaska Range, Talkeetna Mountains, and in the higher elevations of the 
Susitna River basin (Figure 8). The greatest concentrations of Dall 
sheep in the Susitna basin occur in the southern portions of the Tal
keetnas; herds become scattered on the norther~ portion of the range, 
where parts of the mountains are uninhabited by sheep. Dall sheep are 
also found in the Watana Hills. Because of the relatively gentle nature 
of much of the Talkeetna Mountains and Watana Hills, predation in this 
area has more effect on sheep numbers than in more rugged habitats. 
Sheep have always furnished some of the diet of wolves and other carni
vores in this area. 

Within the transmission line corridor, Dall sheep are essentially 
limited to the mountainous area between Cantwell and Healy. 

Hunting pressure for rams is fairly heavy due to relatively good 
access from highways, by air, and by ATVs (all-terrain vehicles). 
Nevertheless, as is true elsewhere in the State, ra~-only hunting seems 
to have little effect on overall numbers. Sheep populations are almost 
entirely controlled by natural factors such as habitat, weather condi
tions, predation, and disease. Conflicts between man's activities and, 
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critical sheep habitat, such as lambing or wintering areas, can adversely 
impact Dall sheep populations. 

2.02.3.6 Mountain Goats. Goats occur in low numbers in various areas 
of the Talkeetna Mountains and in the Watana Hills area, and do not 
provide a significant amount of hunting in the upper Susitna basin. 
The goats generally inhabit rougher terrain than do Dall sheep, and are 
thus less susceptible to man's activities. 

2.02.3.7 ~olves. Wolves occur throughout most of the Upper Susitna 
River Basin. Populations are subject to rapid fluctuations, and esti
mates should be viewed with extreme caution. Wolf numbers have been 
estimated from a low of 13 in 1943, after predator control efforts, to a 
high of 400 to 450 in 1965. Currently an estimated 300 wolves populate 
the area encompassing the upper Susitna, the Talkeetna Mountains, and 
the upper Copper River drainage area. The wolf has been removed from 
predator classification and is now classified as a game animal in Alaska. 

Alaska Department of Fish and Game management studies concluded 
that, from 1957 to 1967, wolf predation neither adversely affected other 
game populations, nor reduced hunting success for sportsmen. However, 
absolute conclusions were uncertain since moose and caribou populations 
may have reached their highs during this period. The study proved that 
wolves and men can often coexist while competing for game animals, but 
that at times man must accept reduction of available game by wolves. 

2.02.3.8 Wolverines. This area of Alaska has consistently produced 
more wolverines than any other area of comparable size in the State. 
Wolverines are seen regularly throughout the area, and it is not unusual 
for a hunter returning to a kill site to find a wolverine feeding on his 
moose or caribou. Wolverines have withstood human encroachment and 
trapping without any noticeable reduction in numbers or range. 

2.02.3.9 Other Mammals. Fur animal species of the upper Susitna in 
addition to wolf and wolverine include beaver, muskrat, otter, mink, 
Canada lynx, fox, marten, and weasel. Found in varying populations 
throughout much of the Upper Susitna River Basin and transmission 
corridor, each of these species has its own unique habitat requirements. 
However, except for a limited number of beaver, the river canyon area 
between Devil Canyon and ·the mouth of the Oshetna River is not con
sidered good quality fur animal habitat for most of these species. 

Other mammals found in this area include coyotes, snowshoe hares, 
ground squirrels, tree squirrels, pikas, marmots, and several species of 
voles, shrews, and mice. As with other animals, the populations of the 
various species vary as adverse or beneficial factors are encountered. 
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Susitna River between Watana and Vee darnsites. 
Heavier vegetation, in this case upland spruce
hardwood forest, is limited to the valley slopes, 
the vegetative biorne on the upper plateaus is 
generally moist tundra, muskeg, and alpine tundra. 
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2.02.4 Threatened Wildlife of the United States. The only species in 
the U.S. Fish and Wildlife Services publication, Threatened Wildlife of 
the United States, that might be resident in or migrate through the 
Upper Susitna River Basin are the two subspecies of the peregrine falcon: 
Falco peregrines anatum (American) and Falco peregrines tundrius (arctic). 
Although no peregrines appear to be nesting along the upper Susitna 
River at present, there have been occasional sightings within the area 
and along known migration routes for this species as they move through 
the Broad Pass area on the upper Chulitna River. These migrating 
peregrines are occasionally reported to include members of the two 
endangered subspecies. 

Several species of wildlife that are considered threatened or 
depleted in the Lower 48 States have substantial populations within 
Alaska. Such species include the American bald eagle, the wolf, and the 
grizzly bear. 

2.02.5 Vegetation. The major ecosystems of Alaska are divided into 
marine and land groupings, with the land group divided into fresh-water, 
tundra, and coniferous systems. The freshwater system includes glaciers 
and ice fields, lakes, and riverine ecosystems; the tundra system is 
subdivided into moist, wet, and alpine tundras; and the coniferous 
system is divided into six plant-related classifications. 

The Upper Susitna River Basin includes the following four broad 
land ecosystem classifications: moist tundra; alpine tundra; upland 
spruce-hardwood forest; and lowland spruce-hardwood forest. The largest 
percentage of the basin is classified as moist or alpine tundra with 
most of the area in and adjacent to the main river channel below the 
Maclaren River classified as either upland or lowland spruce-hardwood 
forest. 

At Gold Creek, the bottomland forest of white spruce and black 
cottonwoood is very much in evidence on well drained banks. Ascending 
the river, balsam poplar replaces the cottonwoods around Fog and Tsusena 
Creeks. Thin hardwoods and white spruce become less and less in evidence 
but still occur in small stands on well drained river bars and tributary 
fans upstream to Butte Creek. Above this tributary, only scattered 
stands of black spruce occur, growing ~P to the glaciers. The lower 
hillsides have a low brush cover with moi~t tundra in the lower areas. 
The periodically flooded river flats are'in willow,·sedges-high brush, 
and wet tundra. Since much of the drainage basin is uplands, alpine 
tundra is one of the most prominent vegetation types. 

Alpine tundra is composed of low mat plants, both herbaceous and 
shrubby. Moist tundra usually forms a complete ground cover and is very 
productive during the growing season. Plant types vary from almost 
continuous cottongrass with a sparse growth of sedges and dwarf shrubs 
to stands where dwarf shrubs dominate. Tundra ecosystems are especially 
fragile and are very susceptible to long-term damage or destruction from 
overuse. Regeneration is extremely slow, with some lichens requiring 
more than 60 years to recover. 

488 



Most of the timber ecosystems in the upper Susitna basin are located 
adjacent to the river and tributaries on the canyon slopes and on the 
surrounding benchlands. The major timber species include birch, balsam 
poplar. black cottonwood. white spruce, and black spruce. Overall, the 
timber quality in this area is not good. with a wide variety of sizes, 
mostly smaller and noncommercial. ~1uch of the birch and spruce is more 
suitable for pulp than for sawtimber; however. a fair yield of sawlogs 
could be obtained from stands of black cottonwood and balsam poplar. 

The transmission line corridor transects five generally distinct 
vegetation types. Three of these--upland spruce-hardwood, lowland 
spruce-hardwood. and alpine tundra--are common within the upper Susitna 
basin, as discussed above. Two are related to distinctly different 
land forms. Bottomland spruce-poplar is confined to broad flood plains 
and river terraces, and warmer sl~pes of major rivers. Characteristic 
vegetation is white spruce, balsam poplar. birch, and aspen. Low 
bush. bog. and muskeg are another distinct type usually formed on 
outwash, and old river terraces. in filling ponds and sloughs, and 
throughout lowlands. Characteristic plants are tamarack, black spruce, 
alders, willows. and berries. 

Progressing northward from Point MacKenzie, the corridor is . 
principally characterized by bottomland spruce-poplar, lowland spruce
hardwood. and muskeg bog to Talkeetna. From this point to Gold Creek. 
bottomland spruce-poplar is interspersed with upland spruce-hardwood. 
The segment leading from Gold Creek· to Cantwell is typically bottom
land spruce-poplar interspersed with upland spruce-hardwood, and 
low brush-bog/muskeg. Through the Alaska Range between Cantwell 
and Healy. the vegetation is a mixture of upland spruce-hardwood, 
lowland spruce-hardwood, alpine tundra, and some low brush-muskeg/ 
bog. From Healy to Ester. the vegetation is characterized by bottom
land spruce-poplar. upland spruce-hardwood, lowland spruce-hardwood. 
and low brush-muskeg/bog. 

2.03 Cultural Characteristics. 

2.03.1 Population. The Southcentral Railbelt area of Alaska contains 
the State 1s two largest population centers, Anchorage and Fairbanks, and 
almost three-fourths of the State's total population. The Anchorage 
area alone has over half the residents in the State. Recently revised 
estimates for 1975 indicate over 386.000 people will be in Alaska by the 
end of the year. compared to slightly over 302.000 counted in the 1970 
census, an increase of about 28 percent in that period. Other estimates 
by the Alaska Department of Labor indicate an expected State population 
of almost 450.000 for the year 1980, an additional 16 percent increase 
over 1975, and a population increase of nearly 50 percent in 10 years. 
The largest growth in the State has been in the Southcentral Railbelt 
area, and this trend is expected to continue. With the possible relo
cation of Alaska's capital from Juneau to the Railbelt area. an addi
tional population impact will be exerted on this area of the State. 
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Looking upstream at Susitna River near Gold Creek about 15 miles below Devil 
Canyon. Note Alaska Pailroad bridge. 



At the present time, only a few small settlements are located along 
the Parks Highway between Anchorage and Fairbanks and the Alaska Rail
road in the Susitna River valley. Except for the small settlement at 
Denali, there are few, if any, permanent full-time residents in the 
Upper Susitna River Basin above Devil Canyon. 

2.03.2 Economics. Both Anchorage and Fairbanks are regional economic 
centers 'or the Southcentral Railbelt area. Government, trade, and 
services comprise the major portion of the area's total employment. 
Construction and transportation are also important. Making relatively 
less significant contributions are the financing, mining, and manufacturing 
industries, while agriculture, forestry, and fisheries contribute less 
than one percent of the employment dollar to the economy of the Railbelt 
area. In 1972 the wages and salaries for the southcentral region of 
Alaska amounted to more than $704,000,000. 

In the government groups, employment is divided more or less equally 
between Federal, State, and local sectors. The area's major Federal 
employer is the Department of Defense, with most of its employees con
centrated in four military installations. State and local government 
employment includes employees from agencies of the State of Alaska and 
the cities and boroughs within the area. 

After government, the two groups having the largest employment are 
trade and services. Their importance as sources of employment for the 
Railbeltarea residents is a further manifestation of the region's two 
relatively concentrated population centers and of the high degree of 
economic diversity, as well as levels of demand for goods and services, 
which are substantially higher than in most other parts of Alaska. The 
importance of construction is largely due to the high level of expansion 
experienced by the Anchorage and Fairbanks areas since 1968. This 
growth can partly be attributed to the trans-Alaska pipeline project, 
which is encouraging much new construction in both public and private 
sectors. 

High levels of"employment in the region's transportation industry 
reflect the positions of Anchorage and Fairbanks as major transportation 
centers, not only for the Southcentral Railbelt area but for the rest of 
the State as well. The Port of Anchorage handles most of the waterborne 
freight moving irito southcentral and northern Alaska. International 
airports at Anchorage and Fairbanks serve as hubs for commercial air 
traffic throughout Alaska and are important stopovers for 37 major 
international air carriers. Anchorage also serves as the transfer point 
for goods brought into the area by air and water, which are then distri
buted by air transport, truck or by Alaska Railroad to more remote 
areas. 
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Although exerting relatively little direct impact on total employ
ment, mining, finance, insurance, and real estate play important roles 
in terms of the secondary employment they generate in the region. Most 
people employed in mining engage in activities relating to petroleum 
extraction from fields in Cook Inlet and the Kenai Peninsula. A sub
stantial portion of the royalties and taxes collected by the State as a 
result of oil production in the area fs returned to the area in the form 
of jobs in State government and through revenue sharing with various 
local governments. The total value of oil and gas production in the 
southcentral region for 1972 was almost $240 million. Similarly, the 
Anchorage financial sector, in spite of its small employment, exerts 
considerable economic leverage as the banking center for Alaska. 

Most agricultural activities in the Southcentral Railbelt area take 
place in the Matanuska, Susitna, and Tanana Valleys. The potential for 
agriculture in these areas of Alaska is considered favorable, although 
development of the industry has not been extensive. 

Commercial fisheries activity is the oldest cash-based industry of 
major importance within the region. The industry has changed substantially 
during the past 20 years and continues to be modified as a result of 
both biologic and economic stimuli. The salmon industry has always been 
a major component of the industry in terms of volume and value. Since 
1955, the king crab, shrimp, and Tanner crab fisheries have undergone 
major development, and halibut landings have increased substantially in 
recent years. The total wholesale value of commercial fish and shell-
fish for the southcentral region of Alaska in 1972 was just over $100 
million including a catch of almost 110 million pounds of salmon with a 
wholesale value of nearly $38 million. 

The southcentral region of Alaska includes the Kodiak-Shelikof 
area, the Cook Inlet area, and the Copper River-Gulf of Alaska area. 
The Southcentral Railbelt area is that portion of the southcentral and 
Yukon subregions that is served by the Alaska Railroad. 

The region•s timber output is less than 10 percent of the total 
timber harvested commercially in~Alaska. The timber industry is shifting 
from supplying the local market to production aimed at the export market. 
Stumpage value of timber cut from State and National forest lands in the 
southcentral region during 1972 was about $130,000. 

The tourist industry plays an increasingly important role in the 
economy of the region. Precise data on tourism are not available, but 
the numbers of Alaskan-visitors have increased from about 130,000 in 
1971 to approximately 216,000 in 1973. A forecast by the Division of 
Tourism in 1973 estimated 288,000 people would visit Alaska in 1975 and 
about 554,000 in 1980. 
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Looking north along the r.enali Highway to the Amphitheater Mountains. 
Morainal ridges nm across the middle of the photo. The biome along 
most of the eastern half of the Denali Highway is moist tund~. 



With population trend projections showing a substantial increase in· 
the number of future residents in the State and espcially in the South
central Railbelt. area, there will be a related increa·se in the demand 
for jobs, goods, energy, and services. Alaska has a wealth of reserves 
1n renewable and nonrenewable resources that will have to be addressed 
in the very near future .. 

The world consumption of nonrenewable resources for energy produc
tion such as oil and gas has reached or will soon reach a critical point 
in time where alternative means to produce energy must be developed. The 
need for the development ~nd utilization of those renewable resources 
must be weighed against the adverse effects that these developments 
would have on an ever-decreasing regime of natural environment. 

2.03.3 Transportation. 

2.03.3.1 Rail. TheAlaska Railroad runs from Seward on the Gulf of 
Alaska, past Anchorage, up the Susitna Valley, past Mount McKinley 
National Park, and down to Fairbanks on the Tanana River, a distance of 
483 miles. The Federally constructed and operated Alaska Railroad was 
built between 1914 and 1923. 

2.03.3.2 Roads. Paved roads in the Railbelt area include: the 127 
mile Seward-Anchorage highway which includes 38 miles of the 174 mile 
Sterling Highway between Seward and Homer; the newly-constructed 358-
mile Parks Highway between Anchorage and Fairbanks; a 205-mile section 
of the Alaska Highway that connects Tok Junction with Fairbanks; the 
328-mile Glenn Highway connecting Anchorage with Tok Junction; and the 
266-mile Richardson Highway from Valdez, on Prince William Sound, to its 
junction with the Alaska Highway at Delta Junction, 97 miles southeast 
of Fairbanks. 

The only road access through the upper Susitna basin is the 135-
mile gravel Denali Highway between Paxson on the Richardson Highway and 
Cantwell on the Parks Highway, and the 20-mile gravel road from the 
Glenn Highway to Lake Louise. The Denali Highway is not open for use 
during the winter months. 

2.03.3.3 Air. In addition to major airlines within Alaska, there are 
numerous small commercial operators plus the highest per capita ratio of 
private aircraft in the nation. Many small remote landing strips are 
scattered throughout the Susitna basin, and float planes utilize many 
lakes and streams to ferry freight and passengers to the remote back
country areas. In many areas of the State, the only access is provided 
by the airplane. 

2.03.3.4 Other Forms of Transportation. ATV's and other types of 
off-road vehicles provide transportation into areas in the upper Susitna 
basin where there are no developed roads. Several developed trails are 
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shown on maps of the upper basin. Trails are utilized by ATVs, trail 
bikes, hikers, horseback riders, and winter travelers. 

Shallow-draft river boats, small boats, canoes, rubber rafts, and 
kayaks utilize sections of the upper Susitna River, a few tributary 
streams, Lake Louise, and some of the other lakes for recreation purposes. 
Except for these few areas, boating use is practically nonexistent 
within much of the upper basin. 

2.03.4 Recreation. 

2.03.4. 1 Access. The greatest constraint on recreation activities for 
most of the 5,800-square-mile Upper Susitna River Basin is the shortace 
of road access. Except for a 20-mile gravel road from the Glenn HighwJy 
to the southern shores of Lake Louise on the upper drainage of the Tyone 
River, the main access to the area is by way of the gravel Denali Highway 
through the upper part of the basin. 

Float planes are used to fly in hunter~. fishermen, and other 
recreationists to various areas within the basin, but, except for a few 
larger isolated lakes, this form of access is relatively minor. All
terrain vehicles and snowmobiles also provide off-road access to areas 
within the upper Susitna basin. Boats are used to some extent to provide 
access on the Tyone River drainage and to areas of the Susitna River 
between the Denali Highway and Devil Canyon. 

Much of the Upper Susitna River Basin has very little recreational 
activity at the present time. Great distances, rough or wet terrain, 
and lack of roads limit use of most of this area to a few hardy souls 
who enter these wild lands for recreational purposes, or to the wildlife 
residents and migrant birds and animals that pass through the region. 

2.03.4.2 Hunting. A major recreational use of the upper Susitna area 
is big-game hunting and associated recreational activities. The greatest. 
hunting pressures are exerted from a few fly-in camps, and from areas 
along the Denali Highway. Most wolves and bears harvested are taken 
while hunting caribou or moose. The increased use ofATVs to provide 
access and to haul big game is a significant factor in improved hunting 
success, even in the face of·declining game populations. The mechanized 
ATV can penetrate deeply into previously inaccessible country, leaving 
few areas that provide haven~ for the reduced numbers of caribou and 
moose. It appears that the use of ATVs for hunting, already prohibited 
in some areas, may hav~ to be further controlled. 

The hunting of Dall sheep, mountain goats, and waterfowl is minimal 
in the upper basin even in areas of road access such as the Denali 
Highway. 
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2.03.4.3 Fishing. Access is again the major factor in determining 
areas that are utilized in fishing for grayling, rainbow trout, white
fish, and lake trout. The Susitna and Maclaren Rivers are silt laden 
throughout their entire courses during the warmer months of the year. 
Therefore, sport fishing is limited to lakes, clearwater tributaries, 
and to areas in the main Susitna near the mouths of these tributaries. 

Sport fishing pressure in the upper Susitna basin is light. Many 
lakes and some areas of the river afford landing sites for float-equipped 
aircraft. A few areas along the main Susitna and some tributaries, such 
as the Tyone River and Lake Louise, have some pressure from boat fisher
men. An increasing number of hunter~ ~s~ ATVs to get into and out of 
the back country, exerting incidental fishing pressure in some areas. 

As previously stated, salmon do not migrate into the upper Susitna 
River above Devil Canyon so are not a factor in the sport fishery of 
this area. 

2.03.4.4 . Boating. A minor amount of recreational boating occurs in the 
waters of the upper Susitna basin. Some lakes such as Lake Louise have 
a heavi~r amount of boating activity, and some rivers such as the Tyone 
and the Susitna have a lighter amount of boating activity. Some kayakers 
utilize portions of the main Susitna River, but very few have braved the 
difficult. waters of the Susitna through the area known as Devtl Canyon. 

2.03.4.5 Camping. Most camping use in this area is incidental to other 
recreational activities such as hunting, fishing, boating, and highway 
travel. Some developed campground facilities are located at Lake 
Louise and at three campgrounds along the Denali Highway outside the 
upper Susitna basin. Tourism during the summer months involving the use 
of campers, trailers, and similar recreational vehicles is increasing at 
a dramatic rate in Alask.a. Many of these vehicles camp along the roads 
where adequate facilities do not exist and where these activities are 
creating ever-increasing adverse impacts upon the land. · 

2.03.4.6 Other Outdoor Recreational Activities. Most other recreational 
activities in the upper Susitna River basin exert varying environmental 
impacts on the area. Many activities such as hiking, backpacking, and 
photography take place incidentally to other recreational pursuits such 
as hunting, fishing, boating, camping, and driving for pleasure. Trail 
bikes, snowmobiles, four-wheel-drive vehicles, and other mechanical 
equipment can cause extreme adverse environmental damage to the fragile 
ecosystems of the basin when used in a careless, uncontrolled manner. 

At the present time, recreation is one of the major uses of the 
upper Susitna River drainage area, but the overall utilization of this 
area by humans remains comparatively light. 
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2.03.5 Historic Resources. The current National Register of Historic 
Places has been consulted, and no National Register properties will be 
affected by the project. A historical-archaeological study recently 
completed for the Corps of Engineers by the Alaska Division of Parks 
(Heritage Resources Along the Upper Susitna River, August 1975) indicates 
11 historic sites within the study portion of the ~pper Susitna basin. 
These are all essentially related to the discovery of gold. Most of the 
early mining activity occurred on Valdez Creek, where the town of Denali 
was established. Nine of the sites are located in that general area. 
Two sites, both designated as cabins, are located on Kosina Cree~, one 
near its mouth, and one about six miles upstream. The apparent dearth 
of historical locations between Devil Canyon and the Maclaren River is 
explained by the following excerpt from the Alaska Division of Parks' 
report (in discussing the first mapping of the area in 1912): 11 Except 
for a few prospects on the Oshetna River, the USGS never received any 
reports of gold being found on the Susitna between Devil Canyon and the 
Maclaren in significant quantities. Though the Tanaina and Ahtna Indians 
did a great deal of hunting and fishing on the river in this area, the 
white man found little gold, an almost unnavigable river, and no reason 
to settle anywhere near the 'Devil 's Canyon'. 11 

In 1920 the Alaska Railroad was completed, giving general access to 
Mount McKinley National Park. Highways followed in the 1940's and 
1950's, and the primary use of the area became recreational. The road 
approach to Mount McKinley Park was by way of the gravel Denali Highway 
until the recent completion of the Parks Highway between Anchorage and 
Fairbanks. 

2.03.6 Archaeological Resources. Only one archaeological site has been 
examined within the study area portion of the upper Susitna basin, and 
it has never been excavated. This is the Ratekin Site, located near the 
Denali Highway several miles east of the Susitna River. Three other 
late prehistoric archaeological sites have been reported, one on upper 
Valdez Creek, and two on the Tyone River. Very little information is 
presently available on the aboriginal uses of the Upper Susitna River 
Basin. Based upon the knowledge of the prehistory of contiguous areas, 
the Alaska Oivisi~n of Parks' report concludes that the Upper Susitna 
River Basin was likely inhabited as early as 10,000 years ago, during 
Late Pleistocene/Early Holocene times, with use continuing in intensity 
during Late Prehistoric/Early Historic times. · 

One archaeological site within the general vicinity of the proposed 
transmission line corridor is listed in the National Register of 4 
February 1975. This is' the Dry Creek site. 

Extensive archaeological remains have been found in the Tangle 
Lakes area outside the Upper Susitna River Basin near the Maclaren River 
drainage,. and the area has been entered on the National Register of 
Historic Places. The temains are apparently ~ssociated with a large 
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preglacial lake that existed during and after the last period of glacia
tion, dating back some 10,000 to 12,000 years. It is reasonable to 
expect further remains to be found around the lakebed margins when more 
detailed investigations are made. 

2. 04 Energy Needs. Power requirements for the Rail belt are increasing 
rapidly, and substantial amounts of new generating capacity and addi
tional transmission system development will be needed in the near future. 
The Rai1be1t now derives most of its power from oil and natural gas. 
Past planning has contemplated that natural gas and, eventually, fuels 
from the Alyeska Pipeline would continue as long-range energy sources 
for Railbelt power systems. However, recent changes in the national and 
international energy situation indicate that other alternatives such as 
the abundant coal and hydro resources of the Railbelt should be recon
sidered. 

The energy demand curve used in the hydropower study is based on 
1975 projections provided by the Alaska Power Administration. The curve 
represents the combined demand of the areas that could be served directly 
from an interconnected Railbelt system, and is premised upon assumed 
growth rates after 1980 that are substantially below existing trends. 
These growth rates assume substantial savings through increased efficiency 
in use of energy and through conservation programs. 

The load projection used in the hydropower study is depicted in 
Figure 9 along with the other estimates provided in APA's 1975 analysis. 
The "higher" range anticipates significant new energy and mineral 
developments from among those that appear most promising, along with an 
annual growth rate in residential, commercial, and light industrial uses 
that remains throughout the study period somewhat above recent electri
cal energy consum.ption growth rates in the U.S. The 11 lower" range 
presumes minimal industrial development, a load growth rate for the 
remainder of this decade well below current actual rates of increase, 
and energy growth over the next twenty years that barely matches the 
latest population growth rate projections for that period. This lower 
estimate generally assumes a significant slackening of the pace of 
development almost immediately and continuing throughout the period of 
study. The "mid-range" appears to be a reasonably conservative estimate, 
with annual rates of increase in power requirements less than 7 percent 
after 1980 as compared to an historical annual growth rate of 14 percent 
during the period 1960 to 1971. This adopted 11 mid-range" projection 
assumes steady but moderate growth after the present boom period coupled 
with more efficient energy use. 

Because of lead time needed for coal and hydroelectric development, 
immediate needs for the next decade will have to be handled by additional 
oil and gas-fired units. However, the opportunity exists for hydro and 
coal to become the main energy sources for Railbelt power by about 1985, 
if priority is attached to these resource~. 
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Studies by the advisory committees for the current Alaska Power 
Survey provide estimates of costs for alternative power supplies from 
coal, natural gas, and oil-fired plants. Indications are that power 
from Susitna hydroelectric development would be comparable in cost to 
present gas-fired generation in the.Cook Inlet area and would be less 
expensive than alternatives available to other Southcentral Railbelt 
power markets. 

There are many questions concerning future availability and costs 
of natural gas and oil for power production. Oil prices have increased 
dramatically in the past few years, and there are many pressures to 
raise natural gas prices. There are also.arguments that natural gas 
reserves are needed for petrochemical industries and for other non-power 
uses. Many people in Government and industry question the use of 
natural gas and oil for long-range power system fuels. 

On 31 December 1974 the Congress enacted Public Law 93-577. This 
act established a national progr.am for research and development in non
nuclear energy sources. One of the sections of the law stipulated that 
heavy emphasis should be given to those technologies which utilize 
renewable or essentially inexhaustible energy sources. 
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3.0 RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS. 

3.01 Present Land Status. Lands in the general project area of the 
proposed Upper Susitna River Basin hydroelectric development at Devil 
Canyon and Watana are under Federal jurisdiction and administered by the 
U.S. Bureau of Land Management. These lands have been classified as 
power sites by Power Site Classification Number 443, dated 13 February 
1958. The project areas are designated in the Power Site Classification 
by approximate damsite locations and contour designations as follows: 

Devil Canyon: This area begins approximately 1.4 miles upstream 
·from the mouth of Portage Creek and includes all lands upstream from 
this point below the 1500-foot contour. 

Watana: This area begins approximately 1.5 miles upstream from 
Tsusena Creek and includes all lands upstream from Tsusena Creek and 
from this point below the ~,910-foot contour. 

Transmission Corridor: Most of the route segments lie in lands 
that are pending or tentatively approved State selections, native 
village withdrawals, and native regional deficiency withdrawals, all of 
which are in a state of flux at the present. There is very little 
privately owned land within the proposed corridor. Most of the affected 
lands between Point MacKenzie and Talkeetna are potential State selections. 
Nativ~ village withdrawals relevant to the settlements of Montana Creek, 
Caswell, and Knik are indeterminate. From Talkeetna to Gold (reek, the 
corridor transects State seletted land and borders on penali State Park. 
Between Gold Creek and Devil Canyon, the lands are 50/50 State selections 
and native regional deficiency. From Gold Creek to Cantwel~, the lands 
are comprised of native withdrawals and State selections. From Cantwell 
to Healy, the route is State selected land bordering on Mount McKinley 
National Park. Route lands between Gold Creek and Healy also fall 
within the Mount McKinley Cooperative Planning and Management Zone. 
From Healy to Ester, the route primarily transects State selected land 
with some existing Federal withdrawals and native village withdrawals. 
Land status described above is subject to change as determinations are 
made for ultimate disposal. 

3.02 Alaska Native Claims Settlement Act. The Power Site Classifi
cation withdrawals are in an area designated under the Alaska Native 
Claims Settlement Act {Public Law 92-203) for village deficiency with
drawals: lands which can be selected by village corporations which 
cannot meet their selection entitlement from withdrawals in the areas 
immediately surrounding those villages as provided in Section ll(a)(3) 
of PL 92-203. Lands within the power site withdrawal may not be selected 
as Native Village deficiency lands. Accordingly, the effect of PL 92-203 
concerns only the lands lying above the contours designated in the Power 
Site withdrawal. A proposed exchange of lands is presently being considered 
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by the Cook Inlet Native Regional Corporation, the State of Alaska, and 
the Bureau of Land Management. This proposed exchange would result in 
the State's becoming owner of the lands above the contours designated in 
the power site withdrawal in lieu of the Native Village corporations. 
The proposed exchange, however, necessitates an amendment to PL 92-203, 
and possibly to Alaska statutes, to permit such an exchange to proceed. 

3.03 Utility Corridors. The U.S. Bureau of Land Management has pre
pared a report suggesting a Primary Corridor System for the State of 
Alaska. The report was prepared in accordance with the provisions of 
Section 17 (b)(3) of the Alaska Native Claims Settlement Act (Public 
Law 92-203). 

The Primary Corridor System is defined as a network of corridors 
intended for the systematic transport of high-value, energy-related 
resources from their point of origin to processing or transshipment 
points in other regions of the State. The network is intended to 
identify transportation routes for resources of national or statewide 
significance and is analogous to the transportation network that already 
exists in conterminous states consisting of navigation, highway, rail
road, and pipeline systems. 

The Susitna project is one of the hydroelectric power developments 
sufficiently advanced in the planning phase to warrant corridor consider
ation for high-voltage power transmission lines. The transmission lines 
from the proposed Susitna project have been identified as a portion of 
Corridor No. 29 in the suggested Primary Corridor System. 
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4.0 ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTION 

4.01 Hydrology and Water Quality. About 86 percent of the total annual 
flow of the upper Sus itna River occurs from May through September. 
Average daily flows from the latter part of May through the latter_part 
of August fluctuate in the range of 20,000 to 32,000 cubic feet per 
second (cfs). November through April the average daily flows range 
between 1~000 and 2,500 cfs. The river also carries a heavy load of 
glacial sediment during the high runoff periods. During the winter when 
low temperatures reduce water flows the streams run relatively silt
free. 

Some of the impacts that could be caused by the project downstream 
from Devil Canyon Dam are discussed below. 

Significant reductions of the late spring and early summer flows of 
the river and substantial increases of the winter flows woul~ occur. 
The flow of the river during the period 1950 through 1974 averaged about 
9,280 cfs. The projected average regulated downstream flows for a Devil 
Canyon-Watana system computed on a monthly basis would range between 
about 7,560 cfs in October to almost 15,100 cfs in August. In extreme 
years, the monthly averages would range from about 6,300 cfs to nearly 
28,300 cfs. The average monthly regulated flows compared to the average 
unregulated flows based on the period from 1950 through 1974 are as 
follows: 

TABLE I - FLOWS 

Regulated Unregulated 
Month cfs cfs 

January 9,905 1 ,354 
February 9,429 1 '137 
March 9,026 1 ,031 
Apri 1 8,278 1 '254 
May 8' 158 12,627 
June 8,329 26,763 
July 9,604 23,047 
August 15' 091 21 '189 
September 10,800 13,015 
October 7,560 5,347 
November 8,369 2,331 
December 8,968 1,656 

The heavier ·sediment material now carried by the river during high 
runoff periods between Devil Canyon and the junction of the Chulitna and 
Talkeetna Rivers with the Susitna River would be substantially reduced, 
and a year-round, somewhat milky-textured "glacial flour 11 (suspended 
glacial sediment) would be introduced into the controlled water 
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releases below the dam. Preliminary studies by the Corps of Engineers 
indicate that the suspended sediment in releases at Devil Canyon Dam 
would be at low levels (15-35 ppm). According to fishery investigations 
during the winter of 1974-75 by the Division of Commercial Fisheries of 
the Alaska Department of Fish and Game on the Susitna River between 
Portage Creek and the Chulitna River, suspended solid samples of river 
water at Gold Creek, Chase and the Parks Highway bridge, indicated a 
range of from 4 to 228 ppm, and that these suspended solids are within 
anadromus fish tolerances. Although the average sediment load in 
summer months is less than 1000 ppm, loads sometimes reach a maximum of 
5000 ppm in the unregulated river. Reduction of existing summer sedi
mentation peaks should have a beneficial effect on anadromous and 
resident fish populations for some distance downstream from Devil Canyon 
Dam. · 

On occasions when spilling water over Devil Canyon Dam would be 
necessary during late summer periods of extreme high flows, nitrogen 
supersaturation could be introduced into the river below the dam. Fish 
exposed to high levels of this condition can suffer gas-bubble disease 
(like bends to a deep-sea diver) which can be fatal. 

The combined high level regulating outlets and powerhouse capacities 
(30,000 cfs and 24,000 cfs respectively) at the Watana Dam are adequate 
to accommodate floods with recurrence intervals of up to approximately 
50 years. At the Devil Canyon Dam the hydraulic capacity of the initial 
four generating units is approximately 25,000 cfs at normal maximum pool 
elevatioon of 1,450 feet. The low level outlet works at Devil Canyon 
are not designed to generate at pool elevation 1,450 feet, therefore, 
total outflow without spill is limited to a maximum of 25,000 cfs. Of 
the 25 years of streamflow record, spills were estimated to occur in 11 
of the operation years, with the average spill lasting 1~ days with an 
average flow of an additional 8,500 cfs. However, any nitrogen supers
aturation and dissolved oxygen thus introduced should be reduced sub
stantially in the turbulent river section just downstream from Devil 
Canyon dam. The proposed spillway at Watana Dam is not conducive to 
high levels of nitrogen or oxygen supersaturation, and spills would 
occur very seldom, only on the occasions of extreme flooding conditions 
in late summer. Few fish, under existing conditions, are believed to 
occupy the two and one-half mile section of Susitna River between the 
proposed Devil Canyon damsite and the mouth of Portage Creek. This 
situation could change with a decrease in regulated flows during the 
summer months. 

Temperature of the water released from Devil Canyon Dam would be 
adjusted to approach the natural .river water temperatures. This would 
be made possible by the proposed incorporation of selective withdrawl 
outlets into the dam structure. 

Variations in water releases at Devil Canyon Dam would cause less 
than a one-foot daily fluctuation of downstream water levels in the 
river during the May through October period since the reservoir would 
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not be used for peaking purposes. The regulated daily fluctuations 
during the winter months could range up to one foot under normal oper
ating conditions. According to U.S. Geological Survey studies, the 
natural normal daily fluctuations in the Susitna River below Devil 
Canyon range up to about one foot.· 

Stratification conditions within the reservoirs could cause some 
temperature and dissolved oxygen problems in the river for some distance 
downstream from the Devil Canyon Dam and within the reservoirs them
selves. These conditions could have an adverse impact on the downstream 
fishery. However, this problem can be minimized by multiple-level water 
release structures which are proposed for incorporation into both dams. 
This would provide the capability of selective withdrawal of water from 
various levels within the reservoir to moderate release.temperatures and 
dissolved oxygen content. Spillway designs will also be considered to 
reduce supersaturation of downstream water flows with atmospheric 
gases. 

There would be a period of channel stab~lization in the 50-mile 
section of the Susitna River below Devil Canyon Dam in which the river 
would tend to adjust to the stabilized flow with low sediment levels but 
general channel degradation caused by a river•s attempt to replace the 
missing sediment load with material picked up from the riverbed is not 
expected to be a significant concern along the coarse gravel bed reaches 
of the Susitna River between Talkeetna and Devil Canyon. However, this 
phenomenon would be the subject of future detailed studies to determine 
the distance at which sediment loads would become reestablished. 

Upstream from the dams the major environmental impacts would be 
caused by the reservoir impoundments. Under the proposed two-dam 
system, the reservoir behind the Devil Canyon Dam would fluctuate up to 
5 feet during the year, while Watana reservoir would fluctuate betwe~n 
80 and 125 feet during the year under normal operating conditions. The 
maximum daily fluctuation at Devil Canyon reservoir under normal operating 
conditions would be less than two feet. 

Devil Canyon reservoir would cover about 7,550 acres in a narrow 
steep-walled canyon (1/4 to 3/4-mile-wide) with few areas of big game 
habitat and a minimal amount of resident fish habitat near the mouths of 
several of the tributaries that enter the Susitna River in the 28-mile 
section above the proposed damsite. The reservoir would also flood 
approximately 9 miles of the 11-mile, whitewater section of Devil 
Canyon. 

Watana reservoir, with a structural height of 810 feet and a pool· 
elevation of 2,200 feet, would flood about 43,000 acres in a 54-mile 
section of the Susitna River that would reach upstream about 4 miles 
above the Oshetna River confluence. Except in a few areas near the 
mouths of tributaries such as Deadman Creek, Watana Creek, Jay Creek, 
and Kosina Creek, the Watana reservoir would be contained within a 
fairly narrow canyon l/3-mile to 1 mile in width for much of its length. 
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The spillway design at Watana diverts the excess river flows into 
the Tsusena Creek drainage approximately 2.5 miles above the creek's 
confluence with the Susitna River. On the occasions (approximately once 
every 50 years) when it would be necessary to divert excess river flows 
over the spillway during extreme flooding conditions in late summer~ the 
adverse environmental impact on fish and vegetation resources in lower 
Tsusena Creek could be significant. · 

Watana reservoir would flood reaches of the Susitna River upstream 
from Tsusena Creek that are sometimes used as caribou crossings. It 
would also flood some moose winter range in the river bottom. The 
reservoir would also cover existing resident fish habitat at the mouths 
of some of the tributaries in this section of the river and possibly 
would create other fish habitat at higher elevations on these tributaries. 

Potentia 1 water qua 1 i ty impacts caused by construction of trans
mission facilities are the increased siltation of rivers and lakes; 
alteration of stream flows; eutrophication (increased nutrient levels) 
and pollution of lakes and streams; and disruption of aquatic habitat 
due to gravel borrow, fill, and excavation. Eliminating or minimizing 
these potential adverse impacts would be emphasized during the design, 
conitruction, and maintenance of the proposed project. 

4.02 Fish. One of the environmental impacts caused by the proposed 
Devil Canyon-Watana project would be the substantial reduction of 
natural river flows during the latter part of June and the early part of 
July when salmon start migrating up the Susitna River. The projected 
average monthly regulated flows during periods in August and September, 
when the majority of the salmon are spawning, approach the average 
natural flows of the river during this period. 

In a 1974 study by the Alaska Department of Fish and Game on 
surveys conducted to locate potential salmon rearing and spawning 
sloughs on the 50-mile section of the Susitna River between Portage 
Creek and the Chulitna River, 21 sloughs were found during the 23 July 
through 11 September study period. Salmon fry were observed in at least 
15 of these 21 backwater areas. Adult salmon were present in 9 of the 
21 sloughs. In 5 of the sloughs the adult salmon were found in low 
numbers (from 1 to 24 with an average between 6 and 7). In 4 other 
sloughs large numbers were present (from 107 to 681 with an average of 
just over 350). 

During December 1974 and January and February 1975, the Alaska 
Department of Fish and Game investigated 16 of the 21 sloughs previously 
sut·veyed during the summer of 1974. Of the 16 sloughs, 5 indicated 
presence of coho salmon fry. The numbers of fry captured in the 5 
sloughs at various times ranged from 1 to 21 with an average of 5. Many 
of the 16 sloughs surveyed were appreciably dewatered from the summer/fall 
state. 
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The report also stated that a number of coho fry were captured in 
the Susitna Ri~er near Gold Creek indicating that some coho salmon fry 
do overwinter in the main river. 

The winter investigations indicated that the Susitna River between 
Devil Canyon and Talkeetna was transporting suspended solid loads 
ranging from 4 ppm to 228 ppm. 

It may be reasonable to assume that one of the most critical 
factors in ~almon spawning is the dewaterin~ of areas in which the 
salmon have spawned. If winter flows are insufficient to cover the 
spawning beds it would be of'little consequence if high summer flows 
allowed salmon to spawn in some of the sloughs that are dewatered during 
the egg incubation or alevin stages. According to a Hydrologic Reconnaissance 
of the Susitna River Below Devil's Canyon, October 1974 by the National 
Marine Fisheries Service when comparing regulated flows to natural flows 
(see Table l on page 45), 11 lt is reasonable to conclude that during the 
months of October through March spring flows may be enhanced in the 
river valley bottom, during the months of May through mid-September 
these springflows may be depressed. 11 

It is reasonable to assume on the basis of existing data that there 
will be some changes in the.relationship between the regulated river and 
access to existing salmon rearing and spawning sloughs and tributaries 
downstream from Devil Canyon Dam. It appears feasible to develop a 
program to improve fish access to and from some of the sloughs and 
tributaries in the Susitna River as a consequence of the project's 
stabilizing effect on summer flows. Such a program would be a project 
consideration. 

Flooding, which occurs frequently under natural conditions and 
presently destroys salmon eggs in thi~ stretch of the river would be 
almost completely eliminated by regulation of the upper Susitna River 
flows. . 

Reduction in flows and turbidity below Devil Canyon Dam might cause 
some disorientation of salmon migrating into the section of the Susitna 
River between Portage Creek and the Chulitna River during an initial 
period after construction of the dams and until future salmon stocks 
readjusted to the change in regulated river conditions. 

During the period of construction, river flows will be dive~ted 
through tunnels in the canyon walls and past the construction areas at 
the damsites with minimal changes in existing water quality. 

During the periods in which the newly-constructed reservoirs would 
be filling with water, downstream flow maintenance would be coordinated 
with the fish and wildlife agencies to prevent unnecessary damage to 
downstream fishery resources. It is proposed to initiate construction 
of Watana Dam in about 1981, and Devil Canyon approximately five years 
later. 
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According to a study discussed in the Journal of Fisheries Research 
Board of Canada--Volume 32, No. 1, January 1975, Ecological Consequences 
of the Proposed Moran Dam on the Fraser River, some of the beneficial 
downstream impacts of the dam could include the following: 

The higher regulated winter flows might increase the survival of 
salmon eggs in the sloughs and backwater areas of the river downstream 
from the dam. The increased flows could insure better coverage and 
better percolation through th~ gravel and presumably increase egg and 
alevin survival. Salmon alevin are young fish with attached egg-sacs 
that remain in the gravel beds until they emerge as fry. 

An additional consequence of reduced turbidity below the dam might 
be a gradual reductitin in the percentage of fine materials in the salmon 
spawning areas near the mouths of sloughs and tributaries as they enter 
the Susitna River. This could also lead to improved percolation through 
the gravel in the streambed and possibly improve survival of eggs. 

Reduced siltation during the summer months should prove beneficial 
for both anadromous and resident fish species for some distance down
stream from the proposed Devil Canyon Dam. It is also reasonable to 
expect that some additional salmon spawning and rearing habitat would 
develop within some sections of the Susitna Rive~ between Devil Canyon 
and Talkeetna. 

According to the Moran Dam study, reduced turbidity during the 
summer months or during the periods of seaward migration could lead to 
an increase in visibility within the river and therefore an increase in 
predation of salmon fry. A slight increase in turbidity during the 
winter months might also increase the survival of young salmon due to a 
decrease in visibility during that period. Another impact on juvenile 
salmon could be the extention of the seaward migration period due to 
less turbid water in the 50-mile portion of the Susitna River below 
Devil Canyon. 

Other hydrologic factors previously discussed would also affect the 
fishery resource downstream from the dams. These and other changes 
could also influence the food and life cycles for fish in this section 
of the river. Biological and physical changes likely to occur are the 
subjects of ongoing studies by State and Federal agencies under the 
direction of the U.S. Fish and Wildlife Service. Results of these 
studies will be used in determining needs for more detailed final design 
phase studies, feasible project modification, and mitigative or ameliorative 
measures. 
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Upstream from the dams, the major impact on the resident fish 
populations would be caused by the reservoir impoundments. Under the 
proposed plan, Devil Canyon reservoir would fluctuate very little. Even 
though the steep-walled canyon of this reservoir might prove less than 
desirable for a program to develop a resident fish population, some' 
species of fish might be able to adapt to this reservoir and provide 
future sport fis~ing benefits. 

Watana Dam would have a widely fluctuating reservoir which would 
generally prove detrimental to the development of resident fish popu
lations. Suspended glacial sediment could be a factor in both of the 
reservoirs after the heavier glacial sediments have settled out; how
ever, some natural lakes in Alaska such as Tustumena and Skilak, with 
heavy inflows of glacial debris sustain fish populations under similar 
conditions, so to develop populations of fish under related conditions 
may be feasible. 

Most resident fish populations, especially grayling, utilize some 
of the clearwater tributaries of the Susitna River or areas near the 
mouths of these streams as they enter the glacially turbid main river 
channel during periods of high runoff. Many of these tributaries would 
be flooded in their lower reaches by the proposed reservoir impound-
ments. The resident fish populations would be affected by the increased 
water levels in the proposed reservoirs; but in some areas, access to 
tributaries for resident fish may be improved by increased water elevati.ons. 

It appears highly unlikely that anadromous fish such as salmon 
could be successfully introduced into the Upper Susitna River Basin. 
With the succession of very high dams and the related problems and costs 
of passing migrating fish over and through these dams, such a program 
appears infeasible (Report, Ecolo ical Conse uences of the Pro osed 
Moran Dam on the Fraser River . This report states in reference to high 
dams:· 11

Th~ choice is clearly between upstream salmon stocks or dams. 11 

However, the introduction of a resident salmon species, such as sockeye 
(kokanee) or others to some waters of the upper Susitna basin might 
prove feasible with further studies. 

Other problems related to the introduction of anadromous fish into 
the Upper Susitna RiverBasin would include the following: Fish would 
experience high mortality rates if they attempted to move downstream 
through turbines or outlet works in the proposed series of high-head 
dams. According to Corps of Engineers studies, a 35 percent mortality 
rate could be expected on fish such as young salmon at each high dam. 
Perhaps even more significant than turbine loss is the experience 
background that juvenile salmonids will generally not migrate out of 
large storage type reservoirs. Reverse currents, temperature strati
fication, etc., apparently disorients the migrants and causes .them to 
lose their migrational motivation. As a result many never even reach 
the dam and they spend their lives as residuals in the reservoir. 
(Example: Brownlee Reservoir, Snake River, Idaho and Oregon) 
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Impact upon aquatic life from the transmission line should be small 
because of the care that would be taken to prevent degradation of 
streams within the corridor. However, the aquatic food chain in the 
taiga (boreal forest) and tundra is extremely simple, and as a result, 
disruption of habitat for one species quite often indirectly affects 
many other species. Potential impacts are: increased siltation of 
rivers and lakes; alteration of flows; eutrophication and pollution of 
lakes and streams; and disruption of habitat due to gravel borrow, fill, 
and excavation. All construction and maintenance activities would be 
controlled to prevent or minimize adverse environmental impacts. 

4.03 Wildlife. Reservoir impoundments, transmission line corridors, 
and access roads would have varying degrees of environmental impact on 
wildlife. 

The Devil Canyon reservoir would be located within the confines of 
a narrow, steep-walled canyon with few areas of big-game habitat and on 
no major migration routes for big-game animals. In some cases, animals 
such as moose and caribou may find it easier to cross the narrow reser
voir than they would the present fast-moving river at the bottom of a 
deep, steep-sided canyon. 

The proposed Watana Dam would be generally contained within a 
fairly deep and narrow river canyon. Watana reservoir would lie across 
one of the intermittent seasonal caribou migration routes between the 
main calving area of the Nelchina caribou herd, located south of the 
river in the northeast foothills of the Talkeetna Mountains, and some 
caribou summer range on the north side of the Susitna River. Calving 
generally takes place during a month-long period starting in the middle 
of May and most of the caribou move out of the calving area in June and 
July. 

Ice-shelving conditions caused by winter drawdown on Watana reser
voir or spring ice breakup conditions on the reservoir could cause 
problems for caribou, moose, or other animals if they attempt to cross 
this reservoir when these adverse conditions exist. Warmer weather and 
a rapidly filling reservoir should eliminate any adverse ice conditions 
at Watana during the month of May. As caribou are strong swimmers, they 
should have fewer problems crossing the narrow 2/3 to 1 mile wide section 
of the reservoir in the historic crossing areas in the vicinity of 
Kosina and Jay Creeks during July after calving than they would crossing 
the swollen glacial river during periods of high runoff. Some caribou 
could also migrate around the upper reaches of the .proposed Watana 
reservoir area as indicated in existing spring migration patterns. 
Caribou migration patterns for the Nelchina herd are continually changing, 
as stated in Alaska Department of Fish and Game study reports. Their 
studies also indicated the use of the Watana reservoir site by Nelchina 
caribou for grazing and crossing w~s minimal during the period November 
1974 through April 1975. Under adverse ice conditions, the reservoirs 
could result in increased problems for some segments of the herd. Also, 
there could be some permanent changes in historical herd movement patterns. 
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Within the transmission line corridor system, impacts to caribou 
would be limited to the 136-mile segment extending north from Cantwell. 
There is no significant caribou use of areas to the south. Although the 
transmission line and related access roads would not impose a physical 
barrier to migration of caribou, construction and maintenance work 
during certain seasons may inhibit herd movement. Since caribou are 
primarily confined to the west bank of the Nenana River, they will not 
be significantly affected in this area if the line runs along the east 
bank. Although physical destruction of caribou habitat will not be a 
significant impact of power line construction, there are indirect 
consequences which could be significant. Increase of fires resulting 
from manmade causes could destroy tundra lichen which is their prime 
source of winter food. It is estimated that approximately 50 years are 
required for a burned area to recover a usable cover of lichen for 
caribou. Noise generated by the transmission lines could also modify 
normal behavior, as could public accessibility provided by transmission 
line roads. · 

A moose survey conducted in early June 1974 by the Alaska Depart
ment of Fish and Game indicated that, although spring counting conditions 
were less than ideal, a total of 356 moose were seen along the upper 
Susitna River and in the lower drainage areas of the major tributaries. 
A 1973 fall count in the same general area sighted a total of 1796 
moose. 

Of the 356 moose counted in the June 1974 survey, 13 were seen in 
or near the area of the proposed Watana reservoir below Vee Canyon. 
None were sighted within the proposed Devil Canyon reservoir impoundment. 
Although limited moose habitat appears to exist within .the pool areas of 
the proposed Devil Canyon and Watana reservoirs, it is considered 
critical to those moose now utilizing the area. Special studies will be 
required to determine impacts upon moose habitat and populations. 

During the June 1974 Fish and Game survey period, one grizzly was 
sighted on the upper Oshetna and one on the Maclaren River. Five black 
bears were sighted on.the Susitna River. A total of 56 caribou were 
sighted in the survey area. 

Moose are found throughout the length of the transmission line 
corridor .. The greatest adverse impact to these animals would be the 
increased hunting access provided by roads and the openness of the 
corridor itself. Habitat, on the other hand, would overall be improved. 
Subclimax growth within the transmission line corridor would increase 
moose browse. 

The proposed reservoirs at Devil Canyon and Watana are located 
along a major flyway for waterfowl. Very few waterfowl appear to nest 
on the sections of the river that would be flooded by these reservoir 
proposals. On the other hand, the reservoirs would provide suitable 
resting areas for waterfowl migrating through the basin. 
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Migrating birds would possibly suffer some mortality from collisions 
with towers or lines, but such losses should be negligible. The line 
would generally parallel normal north-south migration routes. The 
cables would be large enough to have a high degree of visibility and 
would be widely enough spaced to be ineffective snares. Electrocution 
of birds is also unlikely since the distance between lines and between 
lines and ground would be great enough to make shorting out by birds 
almost impossible. 

A transmission line per se will not have many impacts upon wild
life; most of the impacts will be as a result of construction and 
maintenance. Direct destruction will affect the less mobile animals 
such as the small mammals, whose territories may be small enough to be 
encompassed by the construction area. The significance of this impact 
to these animals is small in relation to their population in surrounding 
areas. 

The loss of habitat for bears, wolves, wolverines, Dall sheep, and 
other animals also appears to be minimal. However, losses to any 
significant element of the food web will affect consumers .. Thus, 
losses to moose or caribou would impact upon predator species. Other 
birds, including raptors, songbirds, shorebirds, and game birds, do not 
appear to be significantly affected by the reduction of habitat in the 
area of the proposed dams and reservoirs and on the transmission line 
corridor, although some habitat will be lost for all species of wildlife 
that utilize the affected areas. 

Road access to the two damsites and to the transmission line would 
have a significant impact on fish and wildlife resources in areas 
opened to vehicle encroachment. Specific areas such as Stephan Lake, Fog 
Lakes, .lower Deadman Creek, and the northern slopes of the Talkeetna 
Mountains could be significantly impacted by hunters, fishermen, and 
other recreationists by an access road to the Watana Dam. The same 
would be true along various segments of the transmission line. State 
game management policies could control some of the adverse impacts on 
fish and wildlife in these areas. However, this increase in public 
accessibility would significantly increase the necessity for intensified 
law enforcement and fire prevention measures. 

4.04 Recreation. Much of the Upper Susitn~ River Basirr has little or, 
in many areas, no recreational activity at the present time. A combi
nation of poor road access, rough terrain, and great distances presently 
limit the use of the 5,800-square-mile basin, especially the lands 
directly impacted by the proposed project, to a few hunters, fishermen, 
and other hardy souls who utilize these wild lands for recreational 
purposes. 

The construction of the proposed hydroelectric project would have 
an impact on a number of present and projected recreational activities 
both in the immediate dam and reservoir areas and downstream from the 
dams. 
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At the present time, the Susitna River upstream from Portage Creek 
to the Denali Highway bridge is a free-flowing river with few signs of 
man's activities and minima~ public use. The project would significantly 
change both the present riverine setting and human use of the area. 
Improved road access into the upper Susitna basin would substantially 
increase pressures on all the resources impacted by outdoor recreation 
activities within these areas. Along with a potential increase in 
hunting pressure, the construction of project-oriented recreational 
facil.fties .would further increase public use in the immediate vicinity 
of the proposed dams and reservoirs. These recreational developments 
would eventually include visitor centers at the dams, boat launch~ng 
ramps on the reservoirs, cam~gro~nds, picnic areas, trail systems, and 
other related developments, as shown in Figure 10. It is ~stimated that 
with' the recornmendeddevelopment plan, the initial annual visitation to 
the project area would be about 77,000 people. 

The possible relocation of the state capital to the Lower Susitna 
River Basin could have a substantial impact on the extent of development 
of recreational facilities within the Devil Canyon-Watana project area. 
At the present time, few people reside.within a 100-mile radius of the 
project area, and day-use of the project by local residents would be 
minimal under existing growth conditions. 

Any project-related recreational development program would involve 
cooperation between the appropriate Federal, State, and local interests 
and would require State or local sponsorship, sharing of costs for 
construction, and maintenance of the developed recreational facilities 
by the appropriate State or local sponsor. The State of Alaska (Divi
sion of Parks} has indicated an interest in sponsoring a pro~ram of 
recreational development in the area of the proposed project. 

4.05 Historical Resources. Although a preliminary investigation by the 
Alaska Division of Parks (Heritage Resources along the Upper Susitna 
River, August 1975} indicates the location of 11 historic sites within 
the upper Susitna basin hydropower study area, only one of these would 
be directly affected by the currently proposed two-dam development. This 
site is located near the mouth of Kosina Creek and would be inundated by 
the Watana reservoir. The significance.of this site, a cabin, is not 
disclosed in the State report. However, on the basis of.the limited 
early modern history associated with the upper Susitna basin, part
ticularly the downstream portion above Devil Canyon, it is most 1 ikely 
that the site is related to early exploratory mining in the area. The 
Knik historical site, although located in the vicinity of the trans
mission line would not be affected by the transmission corridor. 
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Looking upstream at Susitna River near Denali. Tundra ecosystems with 
scattered areas of black spruce. 



4.06 Archaeological Resources. Of the four presently known archaeo
logical sites in the upper Susitna basin, all lie upstream from the 
influence of th~ Watana Dam and reservoir, according to the Alaska 
Division of Park~ report of August 1975. On the basis of probable 
highest game diversity in early times, the report selects areas most 
likely to have been inhabited by people, and thus identifies sites for 
potential archaeological exploration. These sites are most generally 
designated as being near the confluence of streams where habitat diversity 
was likely highest. The report concludes that "--the entire river 
system should be regarded as an area of extremely high archaeological 
-potential." The report further states: "While it is difficult to 
~easure the amount of adverse impact each of the four dam complexes will 
have on heritage resources, it is possible·lo ascertain that the Devil 
Canyon Dam will have the least effect. The Watana Dam will have the 
second lowest adverse impact, followed by Denali Dam. The construction 
of the Vee Dam site will bave the most adverse impact on significant 
heritage resources." (The Vee and Dena 1 i Dams are not in the proposed 
plan of development.) 

More intensive reconnaissance of the affected areas will be neces
sary following project authorization to determine the actual existence 
and locations of sites. 

The Dry Creek archaeological site is located in the vicinity of the 
proposed transmission line corridor. The site will not be affected by 
development within the proposed route. 

4.07 Vegetation. All of the vegetation within the·pools of the pro- · 
posed reservoirs and in the proposed road locations would be eliminated 
if the dams were constructed. Trees would also be cleared in areas 
within transmission line corridors. Most of the trees and shrubs would 
be cleared during construction operations, and some of the commercial 
timber would probably be marketed. Most of the residue slash material 
and debris would be burned or buried. 

Much of the existing tree and shrub cover in the Upper Susitna 
River Basin is located in the river and creek bottoms and on the steep 
canyon slopes above the streams and would be lost during dam construc
tion. The operations to clear the vegetation within the reservoir 
impoundments and other areas would require a network of temporary roads 
and work areas for personnel, equipment, and vehicles within and around 
the areas to be cleared. Controls over the clearing and related opera
+ions would include provisions to reduce or prevent many of the adverse 
environmental impacts of these activities including the possibility of 
uncontrolled fires. 

The major ecosystems of the upper Susitna basin include the upland 
and lowland spruce-hardwood forest systems and the moist and alpine 
tundra systems. All these ecosystems are susceptible to long-term 
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damage or destruction; the predominant tundra systems are especially 
vulnerable. Particular care would have to be taken to protect the land 
and the vegetation from unnecessary damage, and remedial actions would 
also need to be taken to make feasible repairs to whatever damage should 
occur. Except for the river itself the area within the proposed reser
voir pool is dominated by the upland spruce-hardwood forest ecosystem. 

Most,of the direct impacts of the transmission line and required 
access roads upon vegetation would be relatively small with respect to 
the magnitude of surrounding unaffected land. Up to 6,100 of the 
approximately 8,200 acres of right-of-way would have to be cleared. 

The effect on scenic quality would be a major impact of the cleared 
right-of-way. Regrowth beyond a limited height would be prevented by 
maintenance, thus cuts through forested areas would be permanently 
visible. This effect would not be as significant in more open areas at 
higher elevations, such as Broad Pass, where no tree clearing is required. 
On the other hand, in such areas the transmission line itself would be 
more visible. This effect is more fully discussed under the heading of 
Esthetics. 

The disposal of slash and debris, whether by burning, burying, 
chipping, or stacking has potentially adverse effects upon remaining 
vegetation and other resources. Although stacked or dispersed slash may 
provide habitat for small animals, there is a high potential that slash 
may result in increased fire hazard and increases in insect populations 
which could damage surrounding forests. Chipping is very expensive and 
requires more machinery to travel along the right-of-way. Disposal of 
chips is a problem because they should be dispersed to prevent killing 
the plants on the ground. Since decomposition rates are slow, chips may 
not revert to humus for quite some time. Vegetation along most of the 
transmission line corridor is conducive to a high rate of fire spread 
and is considered to be of medium to high resistance to fire control. 
However, with proper precautionary measures, burning would probably be 
the most desirable method of slash and debris disposal from an environ
mental viewpoint. 

Significant impacts to wildlife would result from habitat modifi
cation resulting from impacts upon vegetation. Transmissiun corridor 
clearing in forest areas and maintenance of a subclimax plant community 
of brush and low plants would improve habitat for some species by 
increasing primary productivity in the cleared areas. Browse for moose 
will be increased; the conjunction of good cover in the original forest 
with a swath of browse creates a diverse "edge" habitat for many animals 
dependent on subclimax growth. Animals dependent on climax or near
climax vegetation wil.l suffer loss of habitat; examples are the red 
squirrel and northern flying squirrel, both of which depend upon white 
spruce. 
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4.08 Mining. The U.S. Department of Interior, Bureau of Mines office 
in Jun-eau, Alaska, has stated that the Susitna River basin in the pro
posed reservoir impoundment areas is generally favorable for various 
types of mineral deposits, but the area has never been mapped geologically. 

4.09 Agriculture. No project benefits are anticipated for irrigation 
at this time, and except for providing reasonably priced electrical 
power to farms and agricultural activities, no other major impacts on 
agriculture are expected. 

Presently most agricultural activity in the State, from crop 
farming to dairy farming, occurs in the Cook Inlet subregion. Of the 
2.5 million acres of land that have soil characteristics conducive to 
the production of cultivated crops in the Cook Inlet-Susitna Lowlands, 
about 70 percent occurs in the valleys of the Matanuska and theSusitna 
Rivers and their tributaries. Most of this land is as yet undeveloped. 

4.10 Roads. Permanent roads would be built to provide access from the 
Parks Highway to the Devil Canyon and Watana damsites and some segments 
of the transmission line. Permanent roads would also provide access to 
proposed recreation facilities within the project area. Temporary roads 
for project construction and reservoir clearing operations would also be 
constructed. No roads would be built within the transmission line 
corridor in the 39-mile reach between Cantwell and Healy, and the 10-
mile reach between Gold Creek and Chulitna. No permanent roads would be 
constructed upstream from the vicinity of Watana dam. 

The impact of road access to areas within the proposed hydroelectric 
developments would be significant; also, the roads themselves would have 
a definite impact upon the land. Resource values impacted by proposed 
roads include fish, wildlife, vegetation, recreation, scenery, water, 
and soils. Air and noise pollution related to road construction and 
dust generated by vehicle travel on unpaved roads could also be signifi
cant adverse environmental impacts. 

In sections where permanent transmission line access roads are 
required, the road would be built and maintained to a standard suitable 
for four-wheel-drive vehicles. Not all sections will have access 
roads; in critical areas, winter construction or helicopter constructi6n 
will be used. 

It is also expected that helipads and possibly an aircraft landing 
strip would be provided within the project area for air evacuation of 
injured workers and for the convenience of reduced travel time; any 
temporary aircraft landing facilities would be rehabilitated after 
project construction. 

Proposed right-of-way restoration after construction includes 
removal of temporary structures and temporary roads, disposal of slash 
and refuse, and where necessary, revegetation. 
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Design, location, construction, rehabilitation, and maintenance of 
a project road system will be given prime consideration with the utili
zation of good landscape management practices. 

4.11 Construction Activities. Proposed project-related construction 
activities include the building of the dams and their related facilities; 
the clearing of reservoir areas; the construction of roads, electrical 
distribution systems, and recreation facilities; and the building of 
facilities for workers. The construction of the Susitna project is 
estimated to take 10 years to complete, with an estimated'6 years of 
construction for the Watana dam and 5 years for Devil Canyon with a one
year overlap. 

The impact of these construction activities on the existing environ
ment would be significant. The activities themselves would cause 
varying degrees of physical pollution to the air, land, and water 
the project area and to some areas outside the development area. 
wildlife, vegetation, visual resources, soils, and other resource 

within 
Fish, 
values 

would be adversely impacted by construction activities within the 
project area. General construction activities would intrude on existing 
fish and wildlife habitat, cause soil erosion problems with related 
reduction of water quality, clear areas of vegetation, cause noise and 
dust problems, intrude on natural visual resource values, introduce air 
pollutants into the atmosphere by burning slash and debris, and cause 
other related environmental impacts. For instance, breaking the surface 
mat of vegetation and disruption of surface drainage can result in wind 
and water erosion, and melting of permafrost, resulting in subsidence 
and disruption of groundwater tables, which in turn results in erosion. 

Most of the damage to soils along the transmission line would occur 
during the construction phase. The construction schedule would be 
arranged so that work requiring use of an access road, such as dE:livery 
of materials, could be done in winter and spring, when the ground is 
least vulnerable to physical disturbances. This would eliminate the 
need for extensive filling and consequent use of borrow pits ar quarries. 

To obtain materials from borrow sources and quarry sites for the 
construction of the dams, roads and other facilities would be necessary. 
Borrow areas would be located within the proposed reservoir pool areas 
where feasible. Any borrow or quarry sites necessary outside of the 
pool area would be rehabilitated. Areas will also be needed to dispose 
of some materials ~nd debris. All construction activities would be 
controlled to minimize or to prevent adverse environmental impacts. 

4.12 Workers' Facilities. No communities within commuting distance to 
the proposed project area could absorb the number of workers required 
for the construction of the dams and related facilities. Some type of 
temporary construction camps with the necessary facilities would need to 
be provided during the construction periods, and permanent facilities 
would need to be built for maintenance and operational personnel after 
completion of the construction phase. 
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The construction and operations of the workers' camps would comply 
with State and Federal pollution control laws and standards, and all 
activities would be controlled to minimize adverse environmental impacts 
presented by the camps. Lands used for operating the temporary camp 
areas would be rehabilitated when the project work was completed. 

4.13 Esthetics. The proposed project would be located in areas that 
presently have practically no permanent signs of man's presence. The 
land between Portage Creek and the Denali Highway is a natural and 
scenic area which would probably qualify for wilderness classification 
under most definitions of the term. 

The construction of the proposed hydroelectric project would have a 
significant impact on the existing natural scenic resource values 
within the project area. Any dam construction on the upper Susitna 
would change a segment of what is now a natural, free-flowing river into 
a manmade impoundment. Within a 12-month period, Devil Canyon reservoir 
could fluctuate up to 5 feet while Watana reservoir would fluctuate up 
to 125 feet under normal operating conditions. The proposed Watana 
impoundment is located in a narrow, steep, isolated canyon where the 
seasonal fluctuation would not have a substantial scenic impact. The 
violent, whitewater section of the Susitna River through Devil Canyon 
would be substantially inundated by a dam at Devil Canyon. Roads and 
transmission lines woul.d also impact the natural scenic resource values 
of the area. 

Since it is ~xpected that a considerable number of tourists and 
State residents would visit the damsites, every effort would be given to 
minimizing the adverse visual impacts of construction activities. A 
great deal can be accomplished to maximize scenic resource values that 
will remain after construction. Good landscape management practices 
would add substantially to the recreational experience of the project 
visitor with facilities that are well planned and well maintained. 

The proposed transmission line corridor would cross no existing or 
presently proposed scenic, wild, or recreational rivers, nor would it 
cross any existing or presently proposed wilderness areas or wildlife 
refuges. In most segments, the transmission line would parallel exist
ing corridors or traverse no significantly large areas of intact wil
derness. However, in some segments where the transmission line would 
pioneer a corridor through a previously intact area, the quality of 
wilderness would suffer, especially where the transmission line is 
easily visible. Location and design of the transmission facilities will 
include maximum considerations to minimize the adverse esthetic impacts 
within the transmission corridor. 
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The transmission line would have minimum impact on scenic quality 
from Point MacKenzie to Talkeetna since it could be concealed or in some 
areas be laid parallel and adjacent to existing line clearings. The 
line would have a moderate impact on scenic quality between Talkeetna 
and Gold Creek. The line could be hidden well from rail lines unless 
the corridors were consolidated. From Gold Creek to Devil Canyon, the 
line could either be largely concealed from the road or could be used as 
the road access route itself. Between Gold Creek and Cantwell, a visible 
line would have substantial impact, particularly if located west of the 
highway and railroad. The line through this area could be somewhat 
concealed, with the exception of Broad Pass which has the least veg
etative cover. From Cantwell to Healy, the line would have a severe 

·impact on scenic quality; not only is the canyon an area of high scenic 
quality, concealment of the line is difficult and the west bank of the 
Nenana is Park land. The impact would be moderate near Healy and in the 
Goldstream Hills and low along the lower Nenana River. Impact would be 
less if Golden Valley Electric Association right-of-way were joined. It 
would be more difficult to reduce the visual impact of the transmission 
line corridor from the air traveler, but the design of the transmission 
facilities would consider this important factor. 

The installation of significant .lengths of high voJtage underground 
electrical transmission cable is limited by present technology. From· 
the standpoint of esthetics, underground transmission cables would 
deffnitely be preferred to an overhead transmission system. Shaul d 
technology of underground electrical power transmission become sufficiently 
advanced prior to transmission line construction, it may be feasible to 
utilize underground cable in short reaches of the transmission system 
where. the visual obtrusiveness of an overhead system'is particularly 
object i onab 1 e. 

In seismically active areas the reliability of underground cables 
must be questioned where slicing of the cable can result from settling 
or slumping of the soil; oil-filled or compress-gas filled cable may 
rupture during soil movement; and it is more difficult to locate and 
correct damaged underground cable. Overhead transmission lines also 
have more inherent resiliency than underground cables. 

4.14 Earthquakes. Several major and minor fault systems either border 
or cross the Upper Susitna River Basin, and the southcentral area of 
Alaska is in one of the world's most active seismic zones. One of the 
strongest earthquakes in recorded history struck southcentral Alaska in 
March of 1964; the magnitude of the quake was 8.4 on the Richter Scale. 
The quake was ,centered just north of the Prince William Sound area, 
approximately 120 miles from the proposed damsites (see Figure 2). 

Devil Canyon and Watana Dams will be designed to withstand a 
Maximum Credible Earthquake of 8.5 magnitude with an epicenter of 
40 miles at a focal depth of 20 miles, which is the approximate distance 
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of both damsites to the Denali Fault system, and is the most likely 
source of a seismic event of this magnitude. The Susitna Fault, trun
cated by the Denali Fault, bisects the region in a northeast to south
west direction approximately 2.5 miles west of the Watana damsite. Due 
to the relatively short length of the Susitna fault, a maximum credible 
earthquake of 6.0 is considered reasonable. An earthquake of this 
magnitude along this fault will be considered in the design of Watana 
and Devil Canyon dams. 

4.15 Sedimentation. Reservoir sediment inflow would vary at each 
reservoir. Under the proposed system, Devil Canyon reservoir would 
lose approximately 6.5 percent of its total storage area to sedimenta
tion during a 100-year pe~iod. Watana reservoir would have a 100-year 
sediment inflow that would equal about 4.2 percent of the reservoir's 
storage capacity. · 

Both proposed reservoirs have a dead storage area that is not 
utilized for power production; therefore, much of the initial 100-year 
sedimentation for the reservoirs would be contained within this "dead 
storage space, 11 which would not have any significant effect on reservoir 
operations. Much of the heavier sediment deposited in Watana reservoir 
would,collect at the head of the 54-mile-long reservoir. Even though 
the project-life is computed on a 100-year period for economic reasons, 
with adequate maintenance, the useful life of the proposed project due 
to sedimentation is estimated to be in excess of 500 years. If at some 
future time a feasible program of sediment removal were developed, the 
useful life period could be extended. 

4.16 Climatic Conditions. The severe climatic conditions in the Upper 
Susitna River Basin could have a substantial environmental impact on the 
design, construction, and operation of the proposed hydroelectric · 
development. Permafrost conditions, extreme cold winter temperatures, 
a long period of cold weather, and ice conditions on the reservoir and 
river are some of the significant climatic conditions that would have to 
be considered. 

The Upper Susitna River Basin is underlain by discontinuous perma
frost, so some project areas will have to contend with permafrost and , 
other areas will not. 

Extremely cold winter temperatures and long periods of cold weather 
will place substantial restrictions on many project construction activi
ties and increase the time needed to complete the construction of the 
project to a total of 10 years. 

Icing conditions on the reservoirs and the river may cause a wide 
range of adverse impacts both on project construction activities and on 
project operations. An ice-free stretch of warmer, open water below 
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Devil Canyon Dam could cause ice-fog conditions in that area during 
periods of extremely cold weather. Regulations of winter flows are not 
expected to have any significant effects on river ice conditions neces
sary for the continued use of the stream for winter travel downstream 
from Ta 1 keetna .. 

The effects of possible high winds and icing conditions on the 
transmission lines will be evaluated and design features will be incor
porated into the construction of these facilities to reduce or eliminate 
the adverse impacts posed by these conditions. 

4.17 Air Pollution. Most of the existing electrical power in the 
Southcentral Railbelt area is produced by gas, coal, and oil-fired 
generating units which cause varying degrees of air pollution. 

Cook Inlet gas is a clean fuel that causes few serious air pollu
tion problems at the present time. The existing gas turbines have very 
low efficiencies and emit visible water vapor during the colder winter 
months. Also, nitrogen emissions could be of significant concern for 
any proposed larger gas-fired plants. 

Hydroelectric energy could replace the burning of fossil fuels for 
electric power generation in much of the Fairbanks area and could help 
to alleviate the severe winter ice fog and smoke problems in that area. 

Hydroelectric projects provide a very clean source of power with 
practically no direct air pollution-related problems. This type of 
electrical power generation could reduce a substantial number of future 
air pollution problems associated with the burning of gas, oil, and 
coal. It would be necessary to burn some of the residue slash material 
and debris during project construction and clearing operations, and 
fires would be controlled as necessary. 

4 . 1 8 Socia 1 . 

4.1S.l Population. Substantial increases in population are expected 
within the Southcentral Railbelt area through the year 2000 and, with 
the possible relocation of Alaska•s State capital from Juneau to the. 
Railbelt, an additional population impact can be expected in this area. 

The population of the area will increase with or without the 
development of hydroelectric projects proposed for the Susitna River; 
construction of the project is not expected to have any significant long 
range effect on overall population growth, but is rather designed to 
fulfill presently projected needs of a growing population as one alter
native means of producing power which will have to be provided in one 
way or another. ·Thus the total amount of power generated by the pro
posed Susitna hydroelectric project would generally be an alternative 
source, which would have as one of its major considerations a renewable 
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energy source, rather than being an additional power source. Projected 
power requirements based on mid~range estimates show that the pro~osed 
Susitna hydroel~ctric development program could supply a substant1al 
portion of the Roilbelt's projected electric power needs starting in 
about 1985. The proposed upper Susitna River hydro projects will not 
create large blocks of excess electric power for heavy energy-consuming 
industries. lf larger amounts of electric energy are needed for a 
program of heavy industrial development, additional energy-producing 
sources will have to be constructed. In summary, the project is designed 
to serve projected population needs--not to stimulate population growth 
as a consequence of industries which would be attracted by large blocks 
of excess electrical energy. 

A 10-year Devil Canyon-Watana hydroelectric development program 
would have an economic impact on the Southcentral Railbelt area that 
would be felt to a greater degree during the construction phase of 
project development. 

It is expected that this proposed project would have some stabilizing 
influence on the overall economy of the Railbelt area during the period 
of construction starting in about 1980, since construction would be 
initiated several years after the Alaskan oil pipeline has been built 
and about the time the proposed gas pipeline is scheduled for completion. 
The number of men required to construct this project is estimated to 
be about 1,100 men during the peak summer construction period. · 

Various community, borough, state, and private facilities and 
agencies would be impacted to varying degrees by the workers involved in 
the construction of the proposed project. Workers' camps would be 
constructed in the vicinity of some of the various construction acti
vities, but additional impacts would be created by the families of the 
construction workers living in various nearby corrmunities who would 
require additional facilities and services. It is also expected that 
due to adverse climatic conditions, much of the construction on the 
project facilities would be restricted to the warmer months of the 
year--probably April through October. The seasonal nature of the 
construction work would have an adverse impact on the local economy 
during the winter months. 

After the construction of the project, a small number of people 
would be required to operate and maintain the project and project
related facilities--these people would not create a significant social 
or economic impact on the railbelt area. 
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5.0 ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED 

Approximately 50,550 acres of land would be flooded by the reser
voirs (7,550 acres at Devil Canyon, 43,000 acres at Watana). at normal 
pool elevation. This encompasses an almost continuous 84-mile reach of 
the upper Susitna River. Approximately 2 miles of natural river would 
remain unflooded between the two reservoirs. All woodlands and other 
vegetation within the reservoir pools would be permanently lost. Trans- · 
mission line clearing would be required essentially the full length of 
the 136-mile~long Susitna corridor for a total of about 3,700 acres. 
Only about half of the 198-mile-long Nenana corridor would require 
clearing, or approximately 2,400 acres. 

Water released from the reservoirs would be slightly turbid through
out the year, whereas under existing conditions the stream normally runs 
clear from late fall until early spring breakup. Studies to date 
indicate that the sediment in suspension would not be high in the 
releases at Devil Canyon dam, ranging probably from 15-35 ppm. On the 
other hand, heavy sediment loads now carried by the stream during the 
warmer months of spring through early fall would be significantly 
reduced. 

Downstream water quality problems related to temperature, dissolved 
oxygen, and nitrogen supersaturation could occur. These would be held 
to minimal, and possibly insignificant levels by spillway design and the 
incorporation of multiple-level water withdrawal structures. 

Approximately 9 miles of the existing ll•mile whitewater reach 
through D~vil Canyon would be lost through inundation. 

The lower 2.5 miles of Tsusena Creek, which would be utilized as a 
spillway for excess river flows (this would occur only on the occasions 
of a period of excessive late summer flooding), will suffer adverse 
impacts to fish and on-shore vegetation during such periods. 

Some moose habitat within the canyon floor and adjacent slopes 
would be inundated by the reservoirs. Most of the present use is 
upstream from Tsusena Creek, thus the greatest impact to moose would 
result from the Watana reservoir. The amount of good habitat is limited, 
but its loss would be permanent. 

The Watana reservoir would lie between the spring calving grounds 
and portions of the summer range of the wide-ranging Nelchina caribou 
herd. Mortality to caribou and other animals attempting to cross the 
reservoirs could result from ice-shelving conditions which might occur 
into the month of May, on Watana reservoir, a~d other difficulties which 
might be encountered in swimming both reservoirs. The reservoirs could 
conceivably alter historical herd movement and distribution, although 
the animals do not exhibit any readily definable patterns, other than in 
the broadest of terms, at the present time. · 
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During the average winter, Watana Reservoir would have a drawdown 
of about 95 to 120 feet below full pool level. This fluctuation would 
create large mudflats adjacent to the reservoir in times of maximum 
drawdown. 

Although other major wildlife species, such as bears, wolves, 
wolverines, and Dall sheep are not expected to be directly affected by 
the project to a significant extent, there will inevitably be some 
secondary impacts resulting from disruption of existing predator-prey 
relationships. Overall, terrestrial wildlife habitat will be reduced. 
Small animals resident to inundated areas will be lost. Within the 
transmission line corridors, those species dependent upon .climax or 
near-climax vegetation will be the most adversely affected. Examples 
are the red squirrel and northern flying squirrel. 

Resident fish populations above Devil Canyon Dam (there are no 
anadromous fish under existing conditions above this point) would be 
adversely affected to some extent by the change from a riverine to lake 
environment within the reservoir pools, particularly by the substantial 
winter drawdown conditons at Watana. The resident sport fishery is not 
significant within the main river channel. Primary impacts would occur 
near the mouths of a few clearwater tributaries which provide some known 
grayling habitat. The intricate changes expected to occur downstream 
from Devil Canyon will result in both beneficial and adverse impacts to 
resident and anadromous fishes. Adverse impacts could result from poss
ible reduction in nutrients and primary productivity, cutting, and 
erosion of existing steambed configuration, increased turbidity during 
the winter months, and changes in the hydraulic and biological regime of 
salmon rearing and spawning sloughs. (As pointed out in Section 4, many 
of the anticipated changes downstream from Devil Canyon Dam could prove 
beneficial to both the anadromous and resident fishery. Determinations 
as to the offsetting effects of these changes are the subject of ongoing 
studies.) · 

Roads required for project construction, operati~n. and maintenance 
would impair visual quality and permit general public access into a 
largely pristine area. This would have the potential to increase pressure 
on existing gam~ populations through hunting, trapping, and general dis
turbance and harassment. This in turn would require intensified game 
management and law enforcement practices and preventative measures for 
the control of wildfire. Another harmful effect would be the impact of 
some of the roads themselves where delicate ecosystems are traversed. 
Some of the inevitable consequences of road construction are destruction 
of vegetation and wildlife habitat, reduced insulation of frozen soils, 
and settling from permafrost degradation, resulting in both erosion and 
alteration of the. groundwater regime. 

Degradation of visual quality in general would be a major adverse 
effect of project construction. This would be attributable primarily to 
roads, dam construction, right-of-way clearing for the transmission line, 
and the obtrusiveness of the transmission line itself. Although care 
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would be taken to m1n1m1ze these impacts to the greatest possible extent, 
the overall natural setting and scenic quality of the damsites and 
transmission line corridor would be permanently impaired, 

Although only one historical cabin site and no archaeological sites 
are presently known to exist within the proposed reservoir pools or 
transmission line corridor, ground reconnaissance of the affected areas 
which would take place prior to any construction activity could result 
in the discovery of such sites. Where determined necessary, sites would 
be salvaged at project cost. 

Disposal of slash and other woody debris resulting from reservoir 
and transmission line right-of-way clearing would have varying degrees 
and duration of impact. Material in the reservoir pools would most 
likely be disposed of by burning. This could increase the possibility 
of wildfire in woodlands adjacent to the clearing area, and would affect 
ambient air quality, and introduce ash and other material into the 
Susitna River during reservoir filling. These impacts, while temporarily 
hannful, would be of short duration. Other methods of disposal, such as 
stacki.ng, burying, and chipping~ have relatedadverse impacts, many of 
which are more severe or of longer d~ration than burning. 

Mineral resource potential within areas which would be inundated by 
the reservoirs is not fully known. Inundation would obviate the practi
cability of future mining or extraction of such resources. 

Future options concerning any other use of lands within the reser
voir pools would effectively be foreclosed. Impacts on land use related 
to the transmission lines are more difficult to assess. There will be 
unavoidable impacts on present and future land use with foreclosure of 
some alternative future uses. These could be both adverse and beneficial. 
In potential farming areas, irrigation and tilling methods would have to 
be adapted to the spacing of towers, and land occupied by thetower 
bases would be unusabl~- Also, the transmission corridor could attract 
future corridors. Thi~ would further increase visual impacts associated 
with the additional corridors and structures. 

Both temporary and permanent faci 1 i ties would have to be provided 
for project workers. Impacts from temporary facilities, while adverse, 
would be temporary. Permanent facilities would be located and designed 
to minimize adverse impacts. Small communities near construction 
activities would be impacted by an influx of temporary construction 
workers and their families, with resultant increased demand upon com
munity services. The temporary nature of this influx of people would be 
difficult to cope with, and could well have community effects lasting 
well beyond the departure of this transient population. Another problem 
related to work generated by the project would be its seasonality. In 
many instances, construction activity would be limited to the wanner 
season; thus many of these workers would be seasonally employed. 
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Susitna River at Vee damsite. This deJOOnstrates the typically in
cised character of the Upper Susitna fran Devil Canyon to the Tyone 
River. Note that heavier vegetation is limited to slopes and creek 
valleys. 
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6.0 ALTERNATIVES TO THE PROPOSED ACTION 

6.01 General. Alaska has a wide variety of energy alternatives to 
produce electricity. Each of the major energy resources--oil, coal, 
natural gas, and hydroelectric potential could easily meet projected 
power requirements well beyond the year 2000. The nuclear energy alter
native is also available, and geothermal resources could be significant 
in some parts of the State. Present energy generation systems depend · 
heavily on fuel oils and natural gas with smaller amounts of electrical 
energy coming from hydro powerplants and coal. 

It is assumed that hydroelectric power from the Upper Susitna ~iver 
Basin could be operational by 1986 with the completion of the first dam 
and powerplant; thus economic and financial feasibility should be 
assessed in terms of realistic alternatives that could be made available 
in about the same time frame. Such alternatives include power from Cook 
Inlet oil and natural gas, coal resources in the Beluga and Nenana 
fields, oil from the Alyeska pipeline, natural gas from the North 
Slope, other hydro resources, nuclear power, and geothermal power. 

Public Law 93-577 passed by the Congress on 31 December 1974 has 
emphasized the conservation of nonrenewable resources and the utili
zation of renewable resources where possible. The construction of the 
proposed hydroelectric dams on the upper Susitna River is a feasible 
project that utilizes a renewable resource to generate electrical power 
while helping to conserve the use of nonrenewable resources such as oil 
and natural gas. Present Alaskan power systems have a significant 
environmental impact on urban environments, but a relatively small 
environmental impact outside the urban areas. Substantial increases in 
Southcentral Railbelt power requirements will involve the development of 
future electric power systems, larger facilities, and some alternatives 
that have very important environmental implications. 

Future power systems will also require approaches that include full 
consideration of environmental values and alternatives and must antici
pate that Alaska and the nation will attach increasing importance to 
environmental protection, energy conservation, and conservation of 
nonrenewable resources. Additional requirements must be anticipater! for 
long-range advance planning and site selection, public participation, 
and full consideration of the environment in planning, design, construc
tion, and operation of power.facilities. 

The significant environmental impacts of the various proposed 
alternatives would vary depending on the location, design, construction, 
and operation of the facilities for each of the alternatives. 
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Solutions considered in this investfgation.to meet el~ctrical ne~ds 
in thP. Southcentral Railbelt area were grouped 1n three maJOr categor1es: 
alternative·saurces of power; alternative hydropower sources in the 
Railbelt area; and alternative hydropower plans in the Upper Susitna 
River Basin. The extent of study given to each potential solution was 
established by first screening each alternative for suitability, appli
cability, and economic merit in meeting needs. Each alt~rnative was 
tested for physical, political, financial, institutional, economic, 
environmental, and social feasibility. Continuous coordination was 
maintained with ari:!a State and Federal agencies which have related 
interests. Alternative measures considered for power purposes are 
discussed in the following paragraphs. 

6.02 Alternative Sources of Power. 

6.02.1 No Action. One of the alternatives to the development of 
facilities to generate additional electric power. would be not to build 
any additional facilities. This approach would save the costs of 
planning, designing, constructing, and operating additional facilities. 
It would also avoid the adverse environmental impacts which would be 
generated by the construction of dams or of other electrical generating 
facilities; however, additional power sources are thought to be nec
essary and would not be provided by this alternative. If a hydroelectric 
system is not developed, alternative power sources would be required to 
satisfy projected future growth needs of the Ra5lbelt area. Because of 
lead time involved in planning, financing, and construction of any 
currently viable alternative, oil and natural gas must continue to 
provide the bulk of the area's power supplies until the 1980's. On an 
equivalent time-frame basis, coal is the most likely future electrical 
energy so~rce for the Railbelt area, if hydropower is not developed. 
The impacts of the coal alternative are discussed in the following 
paragraph. 

6.02.2 Coal. Coal i~ the most abundant fossil fuel in the nation. 
Southceritral Alaska has two known extensive deposits (Figure 11). The 
Beluga River area northwest of Cook Inlet contains coal reserves of at 
least 2.3 billion tons or, energy-wise, an equivalent of almost 6 billion 
barrels of oil. Development of Beluga coals would enhance possibilities 
for coal-fired power generation at reasonable cost. Coal resources in 
the Nenana Fields in the Southcentral Railbelt south of Fairbanks near 
Healy, Alaska, are even more extensive than the Beluga River reserves, 
totaling at least 7 billion tons, or equivalent of about 18 billion 
barrels of oil. 

In many cases, the major obstacle to increased coal usage is the 
problem of removing the high sulfur content in order to meet air pollu
tion standards when.the coal is burned. Other problems include strip 
and subsurface mining, with associated environmental impacts, and'trans
portation of the coal. The Beluga coals have low amounts of sulfur but 
also have high ash and water content. Considerable refining would be 
needed to enable its use in power generation. 
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The coal alternatiVe could be available on about the same time 
frame as other major new power sources such as hydropower and possibly 
nuclear power. It appears that baseload thermal plants could be utilized 
in the Railbelt area by 1990. Coal and hydro potential for the South
central Rail belt may be the. least expensive alternatives for the new 
power supplies in the 1980's and beyond, but coal would be more expensive 
than hydro. Coal-fired plants should also be given consideration in 
remote areas which could be supplied by water transportation. 

In the absence of major hydro development or the discovery of addi
tional gas reserves, it is assumed that the Railbelt power system would 
shift from oil and gas-fired power units to coal as the principal energy 
source starting about 1985. It is further assumed that the coal plants 
would either be conventional steam or steam and gas turbine units located 
near the Beluga and Nenana coal fields. 

In view of the quantities of coal involved and present-day mining 
practice, it is presumed that strip mining wquld be employed to obtain 
the coal. Without specific knowledge of the mining site, it is not 
possible to project how much acreage would be affected; however, it is 
assumed to be in the hundreds, possibl~ thousands, of acres. Much addi
tional land would be required for stockpiling of overburden and mine 
wastes until such time as a portion of the pit became worked out and 
could be used for disposal. The immediate impacts would be the destruc
tion of the overlying vegetation and thus loss of habitat for the resi
dent animals and birds. Additional land would be altered for roads or 
other routes for working the mine(s) and transporting the coal to 
generation facilities. Air quality could be expected to suffer from 
large inputs of dust. Water in contact with coal and mine wastes 
generally become acidic and toxic to vegetation and animal life. It is 
difficult to ~revent such water from entering either the underground 
water table or the natural drainage streams in the area and thus impact
ing water quality to some distance from the actual mine. Any scenic 
values in the mine area would be lost at least until the mine was 
exhausted and restoration completed. 

Environmental qualities would also be affected .at the power gen
erating facilities. Considerable land would be occupied by the struc
tures and more by the operating coal stockpiles and access routes. The 
associated.vegetation, habitat, and scenic values would be lost. Even 
with emissions controlled to legal levels, there would be an input of 
particulate matter and chemical compounds into the atmosphere. Large 
amounts of water would be needed for cooling ponds requiring either land 
for installation of the ponds and the removal of the water from natural 
sources or the use of a natural water body (lake or river) for the 
cooling element. In the latter case, the effects of 11 thermal pollution" 
on the receiving water would be substantial, especially as regards 
stimulation of vegetal growth and adverse impacts on fish, if present. 
Disposal sites for the waste combustion products would be needed and 
could require alteration of large quantities of land and its natural 
values. 
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Social impacts would be mixed in effect. The operation of the 
minepowerplant would provide long-term employment for many more people 
than for hydroelectric facility of the same size. Because of this, the 
visible economic effects related to disposable income and the multiplier 
effect of additional cash circulating in the economic community would be 
much more evident than with a hydropower system. However a coal-thermal 
facility would forego the recreational and possible flood control 
benefits provided by a hydropower project. 

The adverse effects of coal mining will occur eventually regardless 
of the presence of hydropower development as this ·resource wi 11 be 
uti 1 i zed for other purpos·er~-~ 

Using coal as a power source involves extensive adverse impacts to 
the environment, both in the magnitude of the effects and in the size of 
the areas affected. Development of hydropower sources would allow for 
other, more beneficial uses of our coal resources. Therefore, coal is 
determined to be a less desirable source of electrical energy production 
than hydroelectric development. Coal was the economic standard by · 
which each of the hydro alternatives was tested. 

6.02.3 Oil and Natural Gas. In the period following the 1967 Depart-
ment of Interior report, Alaska Natural Resources and the Rampart Project, 
most studies by Federal agencies and area utility companies focused on 
the Cook Inlet supplies of natural gas and, more recently, on pipeline 
fuels for Railbelt power. Location of potential oil and gas reserves in 
the Southcentral area are shown in Figure 12. 

Cook Inlet gas is a clean fuel, and few serious air pollution prob
lems exist for gas-fired units. Gas turbine e.xhaust is noisy, but 
modern noise suppression equipment can reduce this impact. Energy 
conservation aspects of gas-fired units may become significant because 
existing gas turbines have low efficiencies and emit visible water vapor 
during the colder winter months. Also, nitrogen emissions could be of. 
significant concern for any proposed larger gas-fired plants. 

Existing plans for the Cook Inlet area involve additional large, 
advanced-cycle gas turbine units at Beluga and additional turbines and 
waste.,.heat-recovery units in Anchorage. The Fairbanks area utility 
companies plan additional gas turbine units using pipeline fuels. 

Plans for the near future include a number of measures to increase 
efficiency, including the advanced cycle and waste-heat-recovery units 
mentioned previously. However, because of lead time involved in planning, 
financing, and constructing alternatives, oil and natural gas must 
provide the bulk of the area•s power supplies, at least until the mid-
19801s. 

Cook Inlet natural gas has provided low cost power benefits for the 
surrounding area in the recent past and, with substantial reserves under 
contract, should handle area power requirements for several more years. 
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expensive, if only because of pressures to export the fuels to areas 
where higher prices can be obtained. The present use of oil and natural 
gas as a source of electrical energy is viable for Alaska; however, a 
higher and better future use of these resources can and, in all prob-
ability will, be made. · 

In view of the national efforts to develop energy sources that 
limit the use of oil and gas for power generation, this alternative was 
rejected. 

6.02.4 Nuclear Power. The use of nuclear power as a commercial elec
trical energy source for the nation is expected to increase considerably 
by the year 1985. Adverse environmental impacts are associated with 
surface and subsurface mining of uranium, changes in land use, disposal 
of waste heat, risk of accidents, and safe storage of highly radioactive 
wastes. In spite of these factors, more than 50 percent of the elec
trical power of the nation is expected to be generated by nuclear power 
by the year 2000. By the end of this century, breeder plants, which 
produce additional fuel while they produce power, will gradually take 
over a larger share of the production of electricity. Possibly at some 
time in the next century, nuclear fission plants and proposed nuclear 
breeder plants will be replaced by nuclear fusion reactors and by central 
generating stations running on solar power. 

Nuclear power should be considered a likely long-range source of 
baseload power for the Railbelt area and is generally considered a 
distant option because of size of power markets, cost and environmental 
factors, and the availability of more favorable coal and hydro alter
natives. The foreseeable future fo~ nuclear power generation in Alaska 
should become materially more favorable only if there is either a break
through in costs and technology or significant new development in small
sized plants. 

Because of the size of power markets, costs, and environmental 
factors, nuclear power development in Alaska is not considered to be an 
attractive alternative to cheaper~ readily available power sources 
during this century. 

6.02.5 Geothermal. Geothermal resourtes may eventually provide 
significant power generation in Alaska; the Southcentral Railbelt area 
has substantial geothermal potential (see Figure 11). This source of 
energy is not considered a reasonable short term alternative to other 
more proven types of power generation, as increased utilization of 
geothermal resources depends upon additional technological development 
and economics. Geothermal power generation is also considered to be a 
future supplement to other power sources rather than an alternative 
method of producing electricity. 
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Some of the possible problems associated with the generation of 
electric power from geothermal resources include siting of facilities, 
brine disposal, and corrosion. This renewable resource could also 
provide usable side products such as heat, \'Jater, and chemicals. 

This is not considered a realistic alternative to other energy 
sources within the foreseeable future. 

6.02.6 Solar. The radiant heat of the sun is another renewable 
source of energy that has considerable potential for generating power in 
this country and the world. Practical use of solar energy to produce 
electric power on a large scale i~ primarily a question of developing 
the technology to generate and to store large amounts of electricity 
produced by the sun's radiation. A major disadvantage wherever such 
development is pursued is the large land area required for reflector 
installation to provide usable amounts of power and thus th0 large 
environmental disturbances inherent in such a change in land use. 

A second concern especially in Alaska is that during the winter, 
when demand for electrical power is greatest, the sun is either absent 
from or at best a brief visitor to local skies. Solar power generation 
is not considered a feasible planning alternative for Alaskan power 
systems in the near future. 

6.02.7 Wind and Tidal. Research and development proposals for wind 
generators should improve future capabilities of wind~powered electrical 
generating systems. With increased diesel fuel costs, wind-generated 
electrical power is a possible al~ernative power source for remote areas 
with small loads. The extreme costs and environmental effects involved 
in most tidal flow hydroelectric proposals are major factors opposing 
this alternative method of generating electrical power. Neither ~:t2r
native is considered feasible for provision of large amounts of energy 
at this time. 

6.02.8 Wood. In parts of southeastern Alaska, wood is used to fire 
steam-generating power plants. Alaska does have vast forest reserves 
that could be used; however, these same trees have far higher and better 
alternative uses in wood, paper, and other industries. In additior. thr 
esthetic, ecological, and environmental impacts of the large harve:~s 
necessary to allow production of large amounts of energy appear to be 
massive. Wood as an energy source is not considered a major alternative. 

6.02.9 Intertie. Alaska could purchase surplus power from sources in 
Canada or the "Lower 48;" however, the cost of transmission facilities 
and the uncertainty of available dependable power would be major factors 
opposing such a scheme. Therefore, an intertie does not appear to be 
feasible at this time. 
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6.02.10 Solid Waste. The burning of solid waste products to produce 
electrical power has potential in some areas of the country, but there 
does not appear to be an adequate supply of solid waste products in the 
railbelt area to produce substantial amounts of energy. Associated air 
quality and odor problems would also appear to be severe. Th1s alter
native is not considered feasible to meet the energy needs in the 
railbelt area, but could supplement the total power needs for the area. 

6.02.11 Hydropower. The reconnaissance report on potential development 
in the State of Alaska made in 1948 by the U.S. Bureau of Reclamation, 
included hundreds of potential power ~evelopment sites located through
out the five study regions of the State: Southeast, Southcentral, 
Yukon-Kuskokwim, Seward Peninsula, and Arctic. In 1969 and again in 
1974 the 1948 report was updated, and in May 1974 the latest revision 
was published as the 1974 AlaskaPower Survey. The two largest market 
areas for power are located in the Southcentral Railbelt, particularly 
the Anchorage-Cook Inlet area, and the Fairbanks-Tanana Valley area. 
The large amount of the available renewable water resource which could 
produce electric power has excellent potential to answer the energy 
needs of the Southcentral Railbelt area. 

6.03 Alternative Hydrologic Basins in the Southcentral Railbelt Area 

6.03.1 Rampart Canyon. Considerable study has been made of the 
possibility of developing hydroelectric power in the Upper Yukon Basin 
with a damsite located in Rampart Canyon on the Yukon River approximately 
140 miles northwest of Fairbanks, Alaska. The project has one of the 
greatest hydroelectric potentials in North America. The proposal would 
create a reservoir with a water surface area of approximately 10,600 
square miles, with a maximum length of 280 miles and a maximum width of 
about 80 miles. The project would provide firm annual energy of 34.2 
billion kilowatt-hours (the energy equivalent of over 74 million barrels 
of oil per year). However, the impacts on fish and wildlife resources 
in the Yukon Flats would be significant. Implementation of such a 
project would also be extremely controversial. 

Rampart is engineeringly feasible and the proposed project would 
provide enough excess energy to encourage further industrial development 
in Alaska, but it would introduce a number of secondary impacts not 
associated with the recommended alternative. Excess energy could also 
be transmitted to the "Lower 48" through an intertie system. However, 
this would be a major action not directly applicable to energy needs of 
the Railbelt Area. Justification would ha.ve to be based on a nation
wide plan which included Rampart as a recommended alternative to the 
development of other energy sources. Within the time-frame criteria 
established for fulfillment of projected growth needs in the Railbelt 
Area, this is not considered a viable alternative. 
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The tremendous financial investments, the substantial environmental 
impacts, the limited opportunities for marketing the enormous amounts of 
power, and the availability of more favorable, less costly alternatives 
preclude recommending construction of the Rampart project at cthis time. 
Rampart Dam could be developed if future national needs recommend the 
project's construction. 

6.03.2 .Wood Canyon. Another possible location forsignificant 
hydroelectric power development is Wood Canyon on the Copper River. The 

damsite would be located about 85 miles above the mouth of the Copper 
River in the Chugath Mountains of southcentral Alaska. A "high dam" 
would develop firm annual energy of 21.9 billion kilowatt-hours. A 11 low 

•.dam 11 would provide 10.3 billion kilowatt-hours of firm annual energy. 

The construction of a dam at Wood Canyon would force relocation of 
two communities and would create serious environmental problems affecting 
both fish and wildlife values, esp~cially to the large salmon runs on 
the Copper River. Unless the problem posed to migrating·salmon could be 
solved satisfactorily, the project would have an extremely adverse 
effect on the major commercial fishing industry in a wide area of the 
Gulf of Alaska. This alt~rnative is not considered feasible at this 
time. 

6.03.3 Chakachamna Lake .. The possibility of developing hydroelectric 
power from Chakachamna Lake was investigated. The lake is located on 
the Chakachatna River which empties into the west side of Cook Inlet 

· approximately 65 mi 1 es west of Anchorage .. The faci 1 i ty waul d generate 
1.6 billion kilowatt-hours of firm annual energy. The project would 
require the erection of tr.ansmission facilities over difficult terrain 
to tie into a Southcentral Railbelt transmission system and the con
struction of a high-cost ll-mile tunnel for power generation. The 
adverse environmental impact would be substantially less than for many 
proposed Alaskan hydroelectric projects. However, the low energy output 
and the high costs ~ender this alternative infeasible at this time. 

6.03.4 Bradley Lake. The site for this authorized hydroelecu.:k: 
project is at Bradley Lake on the Kenai Peninsula at the head of Kachemak 
Bay near Homer, Alaska. The proposal would generate 0.4 billion killowatt
hours of firm annual energy and could serve as a southern peaking in
stallation for a Southcentral Railbelt power system. Adverse environ
mental impacts of this proposed project would be relatively minor com .. 
pared to the other hydroelectric development alternatives which·were 
considered. lf an economically feasible plan can be deyeloped for 
Bradley Lake, the project could be integrated with futu~e development of 
the Susitna River basin. By itself, this project would fulfill only a 
small portion of the projected electrical needs of the Rail belt area. 
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Upstream view of Devil Canyon damsite. 
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6.03.5 Susitna River. Surveys for potential hydropower development 
in the Susitna River basin were reported by the Corps of Engineers in 
1950 and by the U.S. Bureau of Reclamation in 1948, 1952, 1961, and 
1974. The 1952 USBR report indicated 12 potential hydropower sites in 
the basin; of these, the five damsites studied in the upper Susitna 
basin showed the highest potential. These studies showed the environ
mental impact from projects in the Upper Susitna River Basin would not 
be as severe as those from other basins, and the firm energy potential 
could contribute substantially to satisfying the needs of the South
central Railbelt area. 

6.04 Alternative Hydroelectric Plans in the Upper Susitna River Basin: 

6.04.1 General: Eight plans for hydroelectric development of the 
Susitna River basin including the proposed actions were studied as 
fallOWS: 

6.04.2 Devil Canyon. The possibility of a single dam development of 
the Upper Susitna basin located at the Devil Canyph damsite was investi
gated. The proposed thin-arch dam with a structural height of about 
635 feet would have a water surface area of about 7,550 acres at the 
normal maximum pool elevation of 1,450 feet, m.s.l. The project would 
produce 0.9 billion kilowatt-hours of firm annual energy from an installed 
capacity of 220 megawatts. Because of the very limited storage capacity, 
the project has a low firm energy capability and is not considered 
economically viable; 

6.04.3 Watana. This single dam development of the upper Susitna 
basin located at the Watana site would be an earthfill dam with structural 
height of about 810 feet. The reservoir would have a normal maximum 
pool elevation of 2,200 feet, would have a surface area of approximately 
43,000 acres, and would extend about 54 rivermiles upstream to a point 
between the Oshetna and Tyone Rivers. The annual firm electrical pro
duction of Watana would be 3.1 billion kilowatt-hours from an installed 
capacity of 792 megawatts~ Although feasible, the project develops less 
than half of the basin potential and is not viable in itself since more 
productive feasible plans are available. 

6.04.4 Devil Canyon High Dam. In September 1974, Henry J. Kaiser 
Company prepared a report proposing an alternative hydroelectric develop
ment project on the upper Susitna River. The report states that pre
liminary investigations indicated that an 810-foot-high, concrete-faced 
rockfill dam located about five miles upstream from the proposed Devil 
Canyon site would provide 3.7 billion kilowatts of average annual 
energy, or 2.6 billion kilowatt-hours of firm annual energy (figures 
converted to standard Corps of Engineers evaluation parameters). This 
dam would inundate about 58 miles of the Susitna River with a reservoir 
of approximately 24,000 surface acres at a full pool elevation of 1,750 
feet. 
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This project would be located in much of the same area of the 
Susitna River canyon occupied by the proposed Devil Canyon-Watana project 
and would have similar environmental impacts with some exceptions. 
Whereas the Devil Canyon reservoir in the two-dam proposal would remain 
nearly full all year, the Kaiser reservoir would fluctuate substantially. 

Kaiser's proposed Devil Canyon High Dam, located ~bout 25 miles 
downstream from the Watana site, would have proportionately fewer miles 
of permanent roads and transmission 1 ines than the Devil Canyon-Watana 
project, therefore less environmental impact on resources affected by 
~hese facilities. 

The recreation opportunities would be fewer for the one-dam proposal. 
The substantial fluctuation of the reservoir would reduce some recre
ation potential and reduce resident fish populations while increasing 
the adverse visual impact associated with reservoir drawdown. The plan 
was found to lack economic feasibility. · 

6.04.5 Devil Canyori-Dena·li. This alternative two-dam system would 
include the thin arch concrete dam at Devil Canyon and a 260-foot-high 
earthfill dam in the vicinity of Denali. The Denali Dam would provide 
storage only and would have no powerhouse. This system would generate 
2.5 billion kilowatt-hours of firm annual energy from an installed 
capacity of 575 megawatts at Devil Canyon Dam. The surface acres flooded 
would total about 62,000 acres (Devil Canyon, 7,550; Denali 54,000). The 
plan would entail significant environmental impacts on waterfowl nesting 
areas, moose range, and archaeological/historical values in the Denali 
reservoir area. Economic feasibility is lacking. 

6.04.6 Three-dam System. A three-dam Devil Canyon-Watana-Denali 
hydroelectric development on the upper Susitna River could be built as 
an extension of the two-dam Devil Canyon-Watana project if the Denali 
storage site proved feasible. Such a dam system would provide a total 
of 6.8 billion kilowatt-hours of firm annual energy. 

If a three-dam Devil Canyon-Watana-Denali project were constructed, 
it would include Devil Canyon and Watana dams previously described, and 
a 260-foot storage dam at Denali. This three-dam system would inundate 
approximately 104,550 acres and would take 13 to 17 years to construct. 
With a three-dam system, the 100-year storage capacity in Watana reser
voir would be reduced by less than 3 percent due to sedimentation. 

Environmentally, this plan would result in the adverse impacts 
associated with the Devil Canyon-Denali two-dam system, plus the added 
impact of inundating some additional moose range and bisecting a sea
canal caribou migration route. Though the latter impact should not 
seriously impede summer caribou migration, it could result in some 
caribou mortality if animals attempted to cross the reservoir during 
adverse ice conditions, including the possibility of ice-shelving during 
periods of reservoir drawdown. 
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TABLE II 

DATA ON THE PROPOSED PROJECT AND SELECTED SUSITNA ALTERNATIVES 

Type Normal Miles of Billion Kilowatt-
of Structural Full Pool Surface Total Storage River Hours of Firm 
Construction 

Selected Plan: 
Height Elevation Acres Acre-Feet Inundated Annual Energy 

Devil Canyon Concrete, 635' 1 ,450' 7,550 1,050,000 28 
thin-arch 

Watana Earthfill 810' 2,200 1 43,000 9,624,000 54 
Totals 50,550 6.1 

Alternatives: 
Kaiser's High Earthfill 810' 1,750' 24,000 4,700,000 58 (2.6) 

Devil Canyon 
: 01 son Concrete, 200'+ 1,020' 1,000 83,000 8 • gravity. 

Vee Earthfill 455' 2,300' 9,400 920,000 32 
Denali Earthfi 11 260' 2,535' 54,000 3,850,000 34 
Totals 88,400 5.6 

Devil Canyon Concrete, .635' 1,450' 7,550 1,050,000 28 
thin-arch 

Watana Ea rthfi 11 810' 2,200' 43,000 9,624,000 54 
Dena 1 i Ea rthfi 11 260' 2~535' 54,000 3,850,000 34 
Totals 104,550 6.8 

Devil Canyon Concrete, 635 1 1 ,450 1 7,550 1,050,000 28 
thin-arch 

Watana Earthfill 515' . 1. 905' 14,000 2,420,000 40 
Vee Earthfill 455' 2,300' 9,400 920,000 32 
Denali Earthfill 260' 2,535' 54,000 3,850,000 34 
Totals 84,950 6.2 



This alternative has significantly greater total adverse environ
mental impacts than the recommended plan (Devil Canyon and Watana 
development) and i~ economically feasible. 

6.04.7 Four-dam System. In May 1974, the Alaska Power Administration 
updated a March 1961 report of· the Bureau of Reclamation which proposed 
development of the hydroelectric resources of the Upper Susitna River 
Basin. The report proposed an initial plan to build the Devil Canyon 
Dam and powerplant and an upstream storage dam and reservoir at Denali. 
Subsequent development of a four-dam system would include dams at both 
the Watana and Vee sites. The four-dam system would generate a total of 
6.2 billion kilowatts of firm annual electrical energy. The Watana 8a:;1 
under this plan would be about 300 feet lower than in the selected Devil 
Canyon-Watana proposal, and the Vee Dam would be about 55 feet lower 
than in the original Bureau of Reclamation 4-dam proposal. 

Initial development of the four-dam system, Devil Canyon-Watana
Vee-Denali, would include only the construction of the hydroelectric dam 
at Devil Canyon and the storage dam at Denali. This combination of two 
dams would produce 2.5 billion kilowatt-hours of firm annual energy. 
This initial two-dam stystem would also be compatible with the three-dam 
Devil Canyon-Watana-Denali, alternative proposal. 

The four reservoirs considered in this development would inundate 
approximately 85,000 acres of land and river in the upper Susitna basin, 
compared with about 50,550 acres flooded in the selected two-dam proposal. 
The two reservoirs proposed in the lower section of the upper Susitna 
River would have substantially fewer known adverse environmental impacts 
than the two upper area reservoirs at the Vee and Denali. Generally the 
further upstream a reservoir is located in the four-dam system, the 
greater the bverall adverse environmental impact would be on fish, 
wildlife, and esthetic resources. 

In a four-dam plan, Watana reservoir would cover a surface area of 
about 14,000 acres behind a 515-foot-high dam with a pool elevation of 
1,905 feet. The reservoir would extend over 40 miles upstream from the 
damsite and would be contained in the narrow canyon for most of its 
1 ength. 

Under either Watana alternative, the reservoir would flood areas 
used by migrating caribou and would flood some moose winter range in the 
river bottom. It would also cover existing resident fish habit~t at the 
mouths of some of the tributaries in this section of the river and 
possible would create additional stream habitat at higher elevations. 

The 455-foot-high Vee Dam would be built only under the four-dam 
plan in conjunction with the lower height Watana Dam. Vee reservoir 
would inundate about 32 miles of glacial river and would have a pool 
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elevation of 2,300 feet with a surface area of approximately 9,400 
acres. The reservoir would flood a substantial amount of moose habitat 
on the main Susitna and on the lower reaches of the Oshetna and Tyone 
Rivers. Caribou migration routes along the south bank of the Susitna 
River would also be affected as would some waterfowl habitat of minor 
significance. Present resident fish habitat, especially grayling, would 
be flooded at the mouths of many of the clearwater tributaries in the 
area covered by the Vee reservoir. 

Any road to the Vee damsite would open up larger areas of wild 
lands that are prime wildlife habitat and escapement areas (inaccessible 
to man) for caribou, bear, and moose, and would have a significant. 
impact on these and other fish and wildlife resources within these 
areas. 

Denali Dam, with a structural height of 260 feet, would form a 
54,000-acre storage reservoir with a pool elevation of 2,535 feet. Large 
areas of wildlife habitat, especially for moose, caribou, and waterfowl, 
would be inundated in an area between 2 and 6 miles wide and approxi
mately 34 miles long. Many clearwater streams entering the Susitna 
River in this area have varying populations of arctic grayling; how the 
fluctuating reservoir would affect this fishery is generally unknown at 
this time. Substantial areas of lands would be exposed during the 
seasonal drawdowns of this storage reservoir; from an esthetic stand
point, this would be a substantial adverse environmental impact, espe
cially when viewed from the well-traveled Denali Highway during the 
earlier summer months when the reservoir would be low. 

The relocation of 19 miles of the Denali Highway necessary with the 
r.onstruction of a dam at the Denali site would provide additional access 
to this area with increasing pressures on the fish and wildlife resources 
in Coal Creek, Clearwater Creek, lower Maclaren River, Butte Creek, and 
the eastern slopes of the Watana Hills. There would be substantially 
less developed recreational potential at the Vee and Denali sites than 
at Devil Canyon because of travel distances involved and reservoir draw
down, especially at the Denali damsite. 

It is expected that construction of the Vee project would take 5 to 
6 years, while the Denali dam and reservoir would take between 3 and 5 
years to construct. The construction period of the four-dam system 
would be between 18 and 23 years, if the dams were constructed in 
sequence. The magnitude of environmental impacts resulting from a four
dam system in the Upper Susitna River Basin clearly makes this a less 
desira·ble alternative than the one-, two-, or three-dam plans. 
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6.04.8 Kaiser Four-Dam System. An additional study of a four-dam 
system was made by the Corps of Engineers utilizing the Kaiser Devil 
Canyon High Dam as the main component in an upper Susitna basin system. 
This alternative included both the Vee and Denali Dams and a low reregu
lating dam (Olson) just below the confluence of Portage Creek. This 
four~dam system could provide an estimated 5.6 billion kilowatt-hours of 
firm annual energy. 

The environmental impacts of this four-dam system are a combination 
of the impacts of the Kaiser Devil Canyon High Dam, the Vee and Denali 
damsites, and a low reregulating dam downstream from Devil Canyon just 
below Portage Creek. The system would inu~date about 88,250 acres. One 
of the major additional impacts would include anadromous and resident 
fishery impatts caused by the reregulating dam just below Portage Creek. 
The plan fs not economically feasible. 

6.05 Alternative Power Transmission Corridors. Any development of 
hydroelectric power in the upper Susitna basin would require development 
of electric transmission facilities to the Railbelt load centers. In 
determining the preferred system, the Alaska Power Administration 
studied all feasible ~orridors joinin~ the upper Susit~a complex to 
Anchorage and Fairbanks. The most feasible corridor was selected on the 
basis of cost, reliability~ and potential envir~nmental impact; the 
remaining corridors represent alternatives of varying degrees of feasibility; 

Four groups of alternatives were ~onsidered: first, those that 
lead from Devil Canyon-Watana to Anchorage via the Susitna watershed; 
second, those that lead to Fairbanks via the Nenana and Tanana drainage; 
third, those that lead to Fairbanks via the Delta and Tanana drainages; 
and fourth, those that lead to Anchorage via the Copper and Matanuska 
drainages. Within each of the four basic corridor systems, a number of 
alternative corridor routes were considered. Figure 14 displays these 
various routes. Susitna 1 and Nenana 1 are the selected routes. 

6.05. 1 Alternatives to Susitna 1. As shown in Figure 14, a common 
corridor is shared by all Susitna alternative alignments from Point 
MacKenzie to Talkeetna. From Talkeetna to the reservoir sites, four 
alternati~e corridor segments were considered •. Impacts attributable to 
Susitna 1, the selected corridor, are discussed in Sections 4.0 and 5.0 
nf the EIS. The other three corridors are discussed as follows: 

Susitna 2 This corridor is 140 miles long, 4 miles longer than 
Susitna 1. It differs from Susitna 1 in that from Talkeetna it crosses 
the Susitna River, leads north into Denali State Park, then northwest 
over Troublesome Creek and on to Gold Creek where it rejoins Susitna 1. 
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This alternative segment is 42 miles long. Alpine and moist tundra are 
crossed in addition to·those ecosystems crossed by Susitna 1; however 
these are limited in extent. In comparison to Susitna 1, this alternative 
also requires clearing 100 more acres. It traverses 26 miles of Denali 
State Park, and conflicts with trail systems in the Park. 

Susitna 3. This corridor is 129 miles long, 7 miles shorter than 
Susitnal-.-11 is basically a more direct corridor from Talkeetna to 
Devil Canyon, bypassing the Alaska railroad between Talkeetna and Gold 
Creek. The length of the alternative segment is 45 miles. It crosses 
over a plateau of almost 4,000 feet elevation as compared to maximum 
elevations of about 2,000 feet for Susitna 1 and 2. It also crosses 
about 25 miles of motst tundra and 20 miles of upland spruce-hardwood. 
In comparison to Susitna there would be 1,610 acres 1ess clearing of 
vegetation required, there would be possible impacts on caribou winter 
range, sizeable amounts of land would be opened up to vehicular access, 
primitive values would be adversely affected, and the transmission line 
would be highly visible. · 

Susitna 4. This corridor is 147 miles long, 11 miles longer than 
Susitna 1. It leads from Talkeetna, up the Talkeetna River and Prairie 
Creek to Stephen Lake, then west to Devil Canyon damsite. This segment 
is 63 miles, versus 52 miles for the comparable Susitna 1 segment. This 
segment traverses upland spruce-hardwoods for most of its length, and 
crosses a few miles of moist tundra. Permafrost is present at the 
higher elevations, which rise to about 2,200 feet. Compared to Susitna 
1, this alternative would result in permafrost and soil erosion problems, 
75 acres less vegetative clearing, penetration of a moose concentration 
area, impact upon recreational use near Stephen Lake by creating vehicular 
access, and be highly visible in the upland area which is relatively 
intensively used by recreationists. 

6.05.2 Alternatives to Nenana 1. There are five alternative corridors 
connecting the project area with Fairbanks by way of the Nenana River. 
Nenana 1 parallels the highway and railroad and comprises the northern 
half of the selected corridor system. Nenana 1 is described in Section 
2.0 and imp.acts are discussed in Sections 4.0 and 5.0 of the EIS. The 
other four Nenana corridor alternatives are discussed and compared to 
Nenana 1 as follows: 

Nenana 2. This corridor is 220 miles long, 22 miles longer than 
Nenana 1. It departs Nenana 1 at Cantwell~ leads east to Wells Creek, 
north to Dean Creek and the Wood River, and follows the Wood River 
north to Ester. This segment is 158 miles. The corridor rises to 
4,000 feet on the Dean Creek-Wood River pass. A wide variety of 
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ecosystems is traversed, from alpine tundra to bog and muskeg. · Perma
frost can be assumed to be prevalent. For 25 to 30 miles the corridor 
runs adjacent to or through the Blair Lake Air Force Range. Habitats of 
moose, caribou, and Dall sheep are traversed. The following conditions 
or impacts are of greater magnitude along this corridor than along 
Nenana 1: Peaty, permafrost soils are more prevalent and would cause 
greater problems related to access road construction and erosion prevention 
or control; about 90 more acres of clearing would be required; and dis
turbed areas in moist and alpine tundra would be very slow to recuperate. 
Dall sheep and caribou, in addition to moose, would be disturbed by 
construction activity, and most of the corridor would provide vehicular 
access to areas now accessible only by -foot. Viewer contact would be 
relatively low because of the isolation from existing transportation 
routes . 

......;:_~--:;--:-3. This corridor is 231 miles long, 33 miles longer than 
Nenana t is identical to Nenana 1 from Devil Canyon to Cantwell 
where it then loops east and north through the Alaska Range, rejoining 
Nenana 1 at Healy. This segment is 72 miles long while the ~omparable 
segment of Nenana 1 is 39 miles. Terrain along the alternative segment 
varies from rolling hills and valleys to high passes and sharp ridges, 
the highest of which is about 3,900 feet. The alternative segment 
traverses moist and alpine tundra, upland spruce-hardwood, muskeg, and 
bog; however, rocky thin soils and bedrock predominate. Erosion would 
generally be low. Valley floors have continuous permafrost. As com
pared to Nenana 1, nearly 200 acres less clearing would be required, and 
increased access would cause a potential increase in hunting pressure on 
Dall sheep, caribou and moose. Construction of the transmission line 
within the alternative segment between Cantwell and Healy would be 
technically difficult and expensive, and it would be difficult to 
maintain. However, since it would not be visible from existing trans
portation routes, it would have low viewer impact. 

Nenana 4. This corridor is 223 miles long, 25 miles longer than 
Nenana 1. From Devil Canyon it leads east and north, tying in at Healy 
to Nenana 1. The length of this separate segment is 126 miles; the 
comparable segment of Nenana 1 is 101 miles. From Devil Canyon, the 
corridor leads east to Watana Damsite and then north up Deadman and 
Brushkana Creek to Wells Creek where it continues over a 3,900-foot 
pass to Louis Creek and Yanert Fork, then over another pass (2,900 feet) 
to Moody Creek which it follows to Healy. Ecosystems tra~ersed are 
moist and alpine tundra, muskeg and bog, and upland spruce-hardwood. 
Moose, caribou, and Dall sheep inhabit this corridor. Between Watana and 
Wells Creek, soils are very vulnerable to permafrost degradation and 
frost heaving. Erosion would be a serious problem rel~ted to powerline 
and road construction and would result in degradation of water quality 
in the clearwater streams encountered. From Wells Creek to Healy, 
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soils are rocky and thin. Erosion would be relatively low in this 
reach. Permafrost is continuous .in the valley floors. As compared to 
Nenana 1, this corridor would require about 380 acres less clearing. 
Little modification of habitat would be required on this differing 
segment. Vehicular access would be provided which would potentially 
increase human pressures on Dall sheep and caribou, and to a lesser 
degree on moose. Most of this segment would have low viewer contact 
because of its isolation from existing transportation systems. 

Nenana 5. This corridor.is 212 miles long, 14 miles longer than 
Nenana 1. It is totally separate from Nenana 1, being a parallel 
corridor lying to the east of the proposed corridor. It is identical to 
Nenana 4 from Devil Canyon to Yanert.Fork where it becomes separate as 
it leads up Dean Creek and crosses over a 4,000-foot pass into the Wood 
River drainage. It then leads north along the Wood River to Ester. 
Permafrost is prevalent. Alpine and moist tundra, upland spruce-lowland 
spruce-hardwood, and bog and muskeg ecosystems are traversed by the 
segment which differs from Nenana 4. Significant numbers of Dall sheep 
and moose are encountered as well as important winter range for caribou. 
Construction problems along the Wood River and Tanana River valleys_ 
would result from the lack of well drained soils and the presence of 
continuous shallow permafrost. Soil erosion and permafrost degradation 
would pose serious siltation threats to clear-water streams. This 
corridor w6uld require clearing of about 100 acres less than Nenana 1; 
Dall ~heep and caribou habitat would be adversely affected. Increased 
access to relatively inaccessible areas would be provided. Viewer 
contacts would be relatively few as a result of the remoteness of the 
corridor. 

6.05.3 Alternatives to Susitna and Nenana Corridors. In addition to 
the Susitna and Nenana alternative corridors previously described, 
consideration was given to an alternative routing system for transmitting 
el ectri city to the two major 1 oad centers, Anchorage and Fairbanks (see 
Figure 14). ·Two other corridors were considered as access to Anchorage 
via the Matanuska Valley. These are referred to_ as Matanuska Corridors 1 
and 2. Essentially only one other corridor is deemed feasible from the 
hydropower sites at Devil Canyon and Watana to Fairbanks. This is 
called the Delta Corridor. 

Matanuska 1. This corridor differs radically from Susitna 1 in 
that it loops to the east and south, and approaches Point MacKenzie from 
the east. Its total length is 250 miles, 122 miles longer than Susitna 
1. A considerable portion, 125 miles, parallels the Glenn Highway or 
other secondary roads or planned transmission corridors. From Devil 
Canyon the corridor leads east to ~atana Damsite thence southeasterly 
over a sparsely forested, poorly drained plateau to the head cf the 
Little Nelchina River. Here, the terrain is fairly open and gentle 
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with predominantly rolling hills. The corridor, on passing just to the 
west of Slide Mountain, turns west to parallel the Glenn Highway. It 
crosses over Tahneta Pass into the Matanuska drainage, which it follows 
to the flat land at the mouth of the Matanuska Valley. It continues 
southwest along the northern shore of Cook Inlet, traversing considerable 
amounts of forest and muskeg as it approaches Point MacKenzie. Perma
frost in this corridor is continuous from the upper end of Watana 
reservoir to Tahneta Pass, discontinuous in the Upper Matanuska Valley, 
and sporadic in the lower valley. Ecosystems traversed include spruce
hardwoods and moist tundra between the Watana Damsite and the Little 
Nelchina River, and upland spruce-hardwood in the lower valley. Between 
Devil Canyon and the Little Nelchina River, the corridor generally runs 
between caribou calving and wintering ranges. Also, some wintering 
range is traversed along the Little Nelchina River and Glenn Highway to 
Tahneta Pass. Some Dall sheep habitat exists in Tahneta Pass and Moose 
concentrations are encountered in the Point MacKenzie area. Between 
Watana reservoir and Slide Mountain, the potential for permafrost 
degradation is very high. Frost heaving in the poorly drained fine
grained soils would require heavy maintenance of both line and access 
road. Erosion would contribute sediment to clearwater streams in the 
area. Erosion potential is relatively low along the remainder of the 
corridor. This route would require approximately 750 acres more clearing 
than Susitna--mostly in the lower Matanuska Valley. Moose would gen
erally benefit from clearing, whereas caribou range would suffer loss. 
Lake Louise and some other high recreational use areas would be impacted 
upon. Increased access would be provided to areas north of the Glenn 
Highway. The scenic quality along the highway would generally be 
lowered, since concealment of the line would be a problem along most of 
its route. 

Matanuska 2. Alternative corridor Matanuska 2 is 385 miles long, 
120 miles longer than Matanuska 1 and 249 miles longer than Susitna 1. 
From Watana Damsite it loops much further to the east than Matanuska 1, 
rejoining it at Slide Mountain. This segment of Matanuska 1 is 217 
miles long, versus 97 miles for the comparable segment of Matanuska 2. 
From Watana Damsite the corridor crosses the Susitna River and leads 
northeast toward Butte Creek and the Denali Highway, which it parallels 
to Paxson. Here it turns south, paralleling the Richardson Highway and 
the Aleyska Pipeline to Glennallen. From Glenallen it parallels the 
Glenn Highway up the valley of the Tazlina River to Slide Mountain and 
the junction with Matanuska 1. Most of the corridor traverses flat 
terrain. Highest point on the corridor is a plateau of about 4,000 feet 
elevation in the Tangle Lakes - Rock Creek area between the Maclaren 
River and Paxson. This area is poorly drained and covered with post
glacial features such as eskers and terminal moraines, and many small 
lakes. Permafrost is prevalent. The predominant ecosystem is moist 
tundra. From Paxson to Slide Mountain the corridor lies within the 
Copper River lowlands, a basin underlain by nearly continuous permafrost. 
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Generally poorly drained, this basin is dominated by upland and 'lowland 
spruce-hardwood and muskeg ecosystems. Except for the area around 
Glenallen, the entire corridor runs through the winter range of the 
Nelchina caribou herd. Moose concentrations are found along the Copper, 
Gulkana, and Tazlina Rivers. Most of the corridor traverses medium 
density waterfowl habitat. Within thesegment from Watana Damsite to 
Slide Mountain the potential for permafrost degradation is very high. 
Frost heaving would entail high maintenance o~ this line and road. 
Subsequent erosion ~auld cause significant impact on clearwater streams 
in the area. Clearing would be required for about 2,200 acres more than 
the Susitna 1 corridor. Moose would generally benefit from clearing 
while some caribou range would suffer damage and loss. Existing recreational 
uses in the Lake Louise area would not be significantly impacted by this 
corridor. ·The archaeological richness of the Tangle Lakes area makes 
it likely that presently unknown sites would be discovered, and possibly 
disturbed, as a result of the project. Impact on scenic quality along 
the Denali Highway to Paxson would be high as a result of large numbers 

·of viewer-contacts and 1 ittle opportunity for 1 ine concealment. 

Delta Corridor. This corridor is 280 miles long, 82 miles longer 
than Nenana 1. From Devil Canyon, it follows essentially the same path 
as Matanuska 2 to Paxson. Here it turns north, following the Richardson 
Highway- Alyeska Pipeline corridor over Isabel Pass, a wide, gentle 
divide at 3,000 feet of elevation. It continues along the pipeline 
corridor through the Alaska Range, following the Delta River. North of 
Delta River canyon the terrain consists of rolling hills until the 
Tanana Valley is reached. The terrain here is flat to Fairbanks. 
Shallow rocky soils dominate the Delta River Canyon stretch, followed 

·north by mixed poorly and well drained soils. This segment traverses 
upland spruce-hardwood northeast of the Delta and Tanana Rivers. Along 
the Tanana floodplain, bottomland spruce-poplar forest predominate. 
Some lowland spruce-hardwood occurs immediately south of Fairbanks. 
Bison range would be traversed between the Delta River Canyon and Big 
Delta. Sporadic moose concentrations occur along the Tanana River . 

. Dall sheep range occurs in the Delta River Canyon. Ice-rich permafrost 
is found throughout the corridor, and the soil is vulnerable to perma
frost degradation, frost heaving, rutting and scarring. Generally well 
drained upland soils between Shaw Creek and Fairbanks are subject to 
gulleying, unstable slopes, and wind erosion. Clearwater streams are 
subject to sediment pollution from construction and maintenance activity. 
Thixotrophic soils in Isabel Pass would expose transmission towers to 
higher than normal seismic risk. Clearing required in this corridor 
would be about 430 acres more than in Nenana 1. The Nelchina caribou 
herd south of the Alaska range would be adversely impacted by this 
alternative. Additional access to hunters would be provided. The areas 
of highest scenic value along the Denali and Richardson highways coincide 
with the least opportunity for transmission line concealment. 
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Denali Highway brid~e across upper Susitna River. This area ~ould have 
been inundated bv a dam at the Denali site, 



7.0 RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN 1 S ENVIRONMENT 
AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY 

The project as presently conceived could have a useful life span in 
excess of 500 years based on the 11 dead storage space .. (space below the 
lowe~t water intakes for the powerhouses) within the reservoirs for 
sediment accumulation. Individual components would be replaced as 
necessary, but the overall system would remain essentially the same. 
Should the system last this long, or fo~ any number of reasons be made 
inoperative at an earlier date (an example would be development of more 
desirable alternative sources of electrical power), many of the resources 
described above in Sections 4 and 5 would have been, for all practical 
purposes, committed to permanent foreclosure of options for alternative 
future uses. 

In this sense, the long-term productivity of the directly affected 
environment will have been sacrificed for a shorter-term alternative 
use, since impacts attributable to the reservoirs will be of much 
.longer duration than the useful life of the project for hydroelectric 
power production. By the same token, the project would contribute to a 
savings in nonrenewable energy sources with an energy equivalent of 
about 15 million barrels of oil, or approximately 112 billion cubic 
feet of gas per year. Although this savings is a principal factor in 
the consideration of a hydroelectric alternative, over the long haul, 
hydroelectric energy must be viewed as an interim measure for conserving 
the nation•s nonrenewable energy sources until some more practical, 
permanent method of producing electricity is achieved which will not 
overburden the nation•s or world•s finite resources. 

Some features· of the project will have less lengthy impact on the 
environment than the dams and reservoirs. Many of the impacts will be 
encountered during--and for a relatively brief time following--the 
construction phase. Of the longer-term impacts, some would terminate or 
lessen immediately or shortly after retirement of a given project 
component. For instance, if the transmission line were to be removed, 
many of its impacts would soon disappear. Maintenance activity, noise 
and electromagnetic interference, and visual impacts associated with the 
lines and towers would be immediately eliminated. Roads could be 
removed, top· soils replaced, and eventually natural revegetation proc
esses would largely obscure the previous existence of the transmission 
system. Other impacts would, to varying degrees, be 11 imprinted 11 into 
the environment. Wildlife patterns may have been affected by continual 
hunting or habitat modification. Vegetative patterns, altered by 
continual maintenance or introduction of nonnative plants, may continue 
for a long time. Land use patterns influenced by the project would 
linger after it ceased to function. 

No extremely short-term benefits from the project are the basis for 
justifying the long-term, if not permanent, commitment of the productivity 
of the affected areas. The trade-off is essentially a long-t~rm benefit 
which can be achieved only at the expense of an even more extended 
commitment of the affected resources. 
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8.0 IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS OF RESOURCES IN THE 
PROPOSED ACTION. 

8.01 Changes.in Land Use. The development of hydroelectric dams on the 
upper Susitna River would present an irreversible change of land use 
from an existing wilderness type land-use situation, along a free
flowing river with limited access, to a land-use situation where public 
access would be provided to a series of manmade lakes created by the 
construction of hydroelectric dams within the river corridor and to 
recreation sites within the project area. 

Proposed transmission lines and permanent roads would also be 
located in areas of existing wild lands or where transportation corri
dors presently exist. 

8.D2 Destruction of Archaeological or Historic Sites. At the present 
time, no archaeological sites are known to exist within the areas of the 
proposed impoundments, damsites, power line routes, or road locations. 
Should such sites be located during on-the-ground reconnaissance during 
the detailed study phase, measures will be taken to avoid disturbance 
where possible. Should they fall within the reservoir pools, salvage 
will be undertaken. In the latter eyent, however, the sites would be 
permanently lost to alternative future uses. 

One old cabin site, probably related to early m1n1ng exploration, 
is located at the mouth of Kosina Creek within the Watana reservoir 
impoundment area. This site is designated as a historical site by the 
Alaska Division of Parks. 

8.03 Change in River Use. If the proposed project is developed, the 
84-mile portion of the river above the dams would be converted from a 
free-flowing river to a series of manmade lakes totaling about 50,000 
surface acres. Such development would preclude any consideration for 
Wild and Scenic River classification. 

The "whitewater 11 section of the river through Devil Canyon would be 
substantially inundated, as would sections of the river bottom now used 
for wildlife habitat. 

Downstream the initial 50-mile section of the river would be 
changed from an uncontrolled natural river, with very high summer flows 
and heavy glacial sedimentation and low winter flows with practically no 
sedimentation, to a river with regulated flows and a small amount of 
suspended glacial sediment. The 80-mile section of the river between 
Talkeetna and Cook Inlet would be affected to a lesser degree because of 
major tributaries. 
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i I 8.04 Construction Activities. 

8.04. 1 Fuel Requirements. Significant amounts of fuel oils and gasoline 
f for use in transportation and construction activities related t6 project 

i\\, construction would be irretrievably committed. 

8.04.2 Manpower. Manpower resources during the cOnstruction and 
operation phases of the project would be irretrievably committed. The 
majority of these man-hours would be committed over a HJ-year period, 
depending on the final development program. 

'8.04.3 Matel~ial. All the material us-ed in project-related construction 
would constitute an irretrievable commitment of resources, as this 
material would not be available for other uses. Some amounts of material 
might be salvaged if the facilities were removed at some ~ater date. 

8.04.4 Land. Any land committed to project development such as reser
voir impoundment areas, damsites, roads, etc., would be unavailable for 
other than project-related uses until such time as the facilities were 
no longer needed. 
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9.0 COORDINATION WITH OTHER AGENCIES 

9.01 General. A public participation program was maintained throughout 
the investigation. Coordinatinn with various agencies and groups was 
made to provide and to obtain pertinent information, and the following 
methods were used: public meetings, workshop meetings, and informal 
meetings. 

9.02 Public Particij@_tion Program. A workshop meeting was held in 
Anchorage on 30 April 1974 to discuss the study with interested environ
mental groups. Representatives of the consultant firm of Jones and 
Jones, which was contracted by the District to conduct an inventory and 
evaluation of environmental, esthetic and recreational resources of the 
study area, presented and discussed results of their studies. A similar 
workshop meeting was held with Federal and State agency representatives 
on 29 October 1974, and another was held with Native Corporations on 
12 March 1975. · 

Initial public meetings were held on 6 May 1974 in Fairbanks and 
8 May 1974 in Anchorage to notify the public that the study had been 
initiated, and to furnish available information and receive comments. 
Several environmental groups stated that they would reserve judgement of 
the project until the Draft Environmental Impact Statement was available 
for review. Concerns expressed by these groups (the Alaska Center for 
the Environment and the Sierra Club) included impacts upon the future 
quality of life in Alaska which would be caused by hydroelectric development. 
They also questioned the Alaska Power Administration's projection of 
power needs, the examination of alternatives, and the shipping of Alaska's 
fossil fuels elsewhere. They stressed the need for coordination with 
the Alaska Land Use Planning Commission, and suggested public hearings 
on the Final Environmental Impact Statement. 

Interim public meetings were held in Anchorage on 27 May 1975 and 
Fairbanks on 29 May 1975. Environmental groups represented included the 
Alaska Conservation Society, the Sierra Club, and the Alaska Center for 
the Environment. Comments of these groups included the opinion that the 
project would spur more growth, but that nuclear energy was believed not 
to be an acceptable energy source at this time. They further recommended 
the alternative of burning solid wastes to produce power. They were 
troubled by the location of transmission lines, and stated that we may 
have a greater need for hydroelectric power in 50-75 years. They 
questioned hydroelectric power as being a renewable resource. Other 
concerns included land status of the affected areas, siltation, costs of 
power, and the need for considering alternative sources of power. 
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Late stage public meetings were held in Anchorage on 7 October 1975 
and Fairbanks on 8 October 1975 to present and discuss the selected 
plan. A number of environmental groups were represented at one or both 
of these meetings. They included: the Isaac Walton League, the Mountain
eering Club of Alaska, the Alaska Conservation Society, Knik Kanoers and 
Kayakers, and Fairbanks Environmental Center. Cormnents included the 
need for Corps funding for fish and wildlife studies and data processing 
of environmental information. Expressed concerns included the inundation 
of a scenic, white-water river, location of the project area too close 
to a proposed Talkeetna State Park~ too much human use in the area, 
impacts on moose habitat and downstream salmon runs, differences reflected 
in the 1960 and 1975 cost estimates, the low interest rate used in 
computing project benefits, who would operate the dams and sell the 
power, reservoir siltation, turbidity, fluctuations in stream flows, 
impacts on permafrost, the possibility of earthquakes, the formation of 
frazil ice, the geology of the area, benefits claimed for flood control, 
the location of transmission corridors and construction of transmission 
lines, land status, impacts upon population growth, recreational development, 
the production of secondary energy, and others. Most of these groups 
voiced either strong opposition to the project or reserved judgement 
pending further studies and specific project recommendations. 

Many organizations, groups, and individuals expressed support of 
the selected plan. An informal poll of people attending the late stage 
public meetings indicated support for the project by about 5 persons for 
each person who opposed· it. 
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ECONOMIC DATA EXTRACTED FROM 
U.S. ARMY CORPS OF ENGINEERS INTERIM FEASIBILITY REPORT 

COMPLETE DOCUMENT IS AVAILABLE AT U.S. ARMY 
ENGINEER DISTRICT, ANCHORAGE, ALASKA 

Estimated First Cost (Includes Non-Federal ·Recreation) 

Estimated Value of Public Domain (Land transferred 
without Cost) 

Average Annual Cost 

Average Annual Benefits 
Power (Includes Transmission Line Intertie) 
Recreation 
Flood Control 
Area Redevelopment 

Net Annual Benefits 

Benefit to Cost Ratio 

564 

$1,520,000,000 

$ 11,800,000 

$ 104,020,000 

$ 137,876,000 
$ 128,153,000 
$ 300,000 
$ 50,000 
$ 9,373,000 

$ 33,856,000 
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PROPOSED TRANSMISSION LINE CORRIDOR 

(Photos courtesy of Alaska Power Administration) 

Lower Susitna River Valley. This area is Charac
terized by extensive muskegs, intermingled with 
bottomland spruce-poplar forests. Permafrost is 
absent or discontinuous in this area, although the 
soils are generally poorly drained. 
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Susitna River Valley. Lakes are prevalent and assoc
iated with muskegs, which succeed them in fonnation. 
Muskegs are succeeded in turn by forests dependent 
upon well-drained soils. The three stages of success
ion are shown here. 
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Town of Talkeetna. This town is at the confluence of the Talkeetna, 
Susitna, and Chulitna Rivers. The Alaska Railroad can be seen cross
ing the Talkeetna River near the right edge of the picture. 



Near Honolulu on the .Anchorage- Fairbanks Highway. Biomes shown on 
low brush muskeg in foreground and upland spruce-hardt.t~ood in back
ground. BJ.ack spruce in foregrotmd are associated with poorly drain-
ed soils and/or shallow permafrost tables. · 



Alaska Range from Anchorage-Fairbanks Highway near Broad Pass, late 
spring. Vegetation biome is lowland spruce-hardwood. Soils here are 
basically glacial deposits. 



Looking south along Nenana River to Upper Nenana 
Canyon. The AnChorage-Fairbanks Highway parallels 
the left bank. Motmt McKinley National Park and 
the Alaska Railroad are on the right bank of the 
river. 
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Very restricted canyon along Nenana River north 
of HcKinley Park. Alaska Railroad is off left
hand edge of photo. Land left of river is 
within Motmt McKinley National Park. 
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The Tanana River flood plain. This area is extreme
ly flat and poorly drained. Three types of biome 
are represented in this picture: muskeg, lowland 
spruce-hardwood, and bottomland spruce-poplar. The 
dark forests are mainly black spruce. The sinuous 
lighter forest is white spruce, aspen anu birch. 
This forest type prefers well- drained soils, and 
so is found on old levees of existing and extinct 
charmels. 
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DISTRICT REVIEW 

LETTERS RECEIVED BY THE DISTRICT ENGINEER 

ON THE 

DRAFT ENVIRONMENTAL STATEMENT 

AND RESPONSES THERETO 
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FEDERAL COMMENTS·AND RESPONSES 

U.S. Department of Agriculture 
Soil Conservation Service 

U.S. Department of Interior 
Alaska Power Administration 
Fish and Wildlife Service 
Geological Survey 
Bureau of Indian Affairs 
Bureau of Land Management 
National Park Service - Anchorage 
National Park Service - Seattle 
Bureau of Outdoor Recreation 

U.S. Department of Commerce 
National Weather Service 
National Ocean Survey 
National Marine Fisheries Service 

U.S. Department of Housing and Urban Development 

U.S. Department of Transportation 
Federal Aviation Administration 
Federal Highway Administration 
United States Coast Guard 

Department of the Army 
Cold Regions Research and Engineering Laboratory 

U.S. Environmental ProteGtion Agency 

Federal Power Commission 
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UNITED STATES DEPARTMENT OF" AGRICULTURE 
SOIL CONSERVATION SERVICE 

204 East 5th Avenue, Room 217,"Anchorage, Alaska 99501 

Charles A. Debelius 
Colonel, Corps of Engineers 
District Engineer 
Alaska District, Corps of Engineers 
P. 0. lloK 7002 
Anchorage, Alaska 99510 

Dear Colone"l Debel ius: 

December 2, 1975 

We have reviewed the draft en"vironmental impact statement, "Hydroelectric 
Power Development, Upper Susitna River Basin, Southcentral Railbelt Area, 
Alaska." We offer the following comments for your consideration: This 
represent~ all comments of the Soil Conservation Service. 

GENERAL COMMENTS 

The statement represents considerable effort in the assembly of available 
data and in effective presentation of pertinent facts throughout the re
port. The statement appears to appraise impacts adequately for a feas
ability ~tage study. We have previously reviewed and commented on the 
environmental assessment of the transmission line proposal that is an 
integral part of this proposal. 

I 1 

SPECIFIC COMMENTS 

The. statement contains no information on soils involved with the proposal, 
except for some brief statements in the captions at the end of the volume. 
The caption of the second photo, implying that r1ell drained soils succeed 
muskegs, is erroneous. The absence of soils information at the dam site 
or in the transmission corridors is a serious deficiency of the statement. I 
In the discussion of aesthetics, mention is given to landscape management f" 
practices being considered. It is suggested that following construction, 
consideration be given to mitigating unpleasant aesthetic results by planned" 
use (landscaping) of adaptive plant species. The "Vegetative Guj"de for 
Alaska", attached, may be of value to you. 

This discussion of "adverse environmental efi\ects which cannot be avoided" I 
notes the need for temporary and permanent fadlities for project workers. 
We,suggest that a soil survey, and the interpretations therein should be 
useful in locating facilities on suitable soils. 
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We appreciate the opportunity to comment. 

Sincerely, 

enclosure 
:ii 

1 cc: Council on Environmental Quality (5 copies) 

:I 
:! 

I ~ 

Office of Coordinator of Environmental Quality Activities· 
R. M. Davis, Administrator, SCS, Washington, D. C. 
K. L Williams, Director, WTSC, SCS, Portland, Oregon 
District Conservationist, SCS, Fairbanks, Alaska 

' ' 

; :"- . 
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RESPONSE TO COMMENTS BY 
U.S. DEPARTMENT .OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

jL Comment noted. 

~ Comment noted. Detailed soils information at the damsite and 
in the transmission corridors is not presently available. Such 
studies would be the subject of future investigations required 
far facilities siting, construction. techniques,.etc. The SCS . 
letter was received too late to change the referenced photo cap
tion, since that portion of the EIS had already gone tnrough final 
printing. However, the statement that "muskegs are succeeded 
in turn by forests dependent upon well-drained soils" is acknowl
edged as an error. Obviously, muskeg areas do not rapidly, if 
ever, evolve into well-drained sails. They may, however, eventually 
support water-tolerant tree species. 

n 
.j Concur. Unavoidable construction scars related to project features, 

such as roads and borrow areas •. will be rehabilitated, including 
dressing with topsoil and ·appropriatl! landscaping and vegetative 
planting. The Soil Conservation Service will be consulted with 
regard to these efforts. 

4 Concur. Temporary and permanent facilities will be designed and 
located with a view to aesthetics, erodibility o'f soils, and other 
relevant factors. 
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UNITI~D STATES DEPARTMENT OF COMMERCE 
· The Assistant Secretary tor Science and Technolo~ 

Washington, D.C. 20230 

November 25, 1975 

Colonel A. Debelius. 
District Engineer - Alaska District 
Corps of Engineers 
U. s. Department of the Army 
P. O. 7002 
Anchorage, Alaska 99510 

Dear Colonel Debelius: 

This is in reference to your draft environmental impact 
statement entitled "Hydroelectric Power Development, Upper 
Susitna River Basin, Southcentral Railbelt Area, Alaska". 
In order to ·expedite transmittal of the enclosed comments 
from the National Oceanic and Atmospheric Administration, 
we are sending them to you as they were received in this 
office. 

Thank you for g1V1ng us an opportunity to provide these 
comments, which we hope will be of assistance to you. We 
would appreciate receiving eight (8) copies of the final 
statement. 

Sincerely, 

-d~:88df;u . 
Deputy Assistant Secretary 
for Environmental Affairs 

Enclosures: Memo from NOAA - National Marine Fisheries Service 
Memo from NOAA - National Ocean Survey 
Memo from NOAA - National Weather Service 
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U.S. DEPARTMENT OF COMMERCE 
I'Jational Ooeanic ii'nd Atmosp~eri,o Administr~tion 

-~ N.\ I.~~-~~.\t. \\ f .y; Pt:r._ ~~; ft\'!C'~ 

'SJ!vt:!< S;::~~·~lJ .. ~·.c. t.:JBtcl-

RRpfy to Attn, of: WZxZ/A~ 

Dr. William Aron 
Director, Office of Ecology and Environmental Coriservad6n (EE) 

L'. ' "'"'"".t) OY ·.Yi\;:.,,;,;,·: . .,.·oi.J,'t.L _ •. 

Dro Georg~· p._' cire~sm'a·n .. -· k.~ i:.~ h,_·.~LGiLL~ 

Director, Natioaai ·weather Service· (W) 

DEIS 7509.61 - Upper Susitna River Basin, Alaska 

The plan proposes the construction of .dams and power· plants ori. 

the upper SUSITNA River.. The operation of these facilities will 

impact upon the public river and flood forec~st warning service 

provided by t:he· Natimal Weather Service in this basin. These 

services emanate from NWS offices at: Anchorage and ·Fairbanks as 

described in the enclosures •. This should be made a part of the 

EIS, 

,Encl. 
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1-/~lther S~rvir.i! St;!ti':Jr.ent on Flood Harnin~ Pro9rlim 

·t::2 Nitiona:l-fJC-!!t!~dc "<:nd' f\t~tJsp:u~:-ic i'.d:lifilis~r-c1tion (t:OA~) Hiltion~l t~eather 
S~~':·ice trrovi~~s flco:J fure.Cl}_st.i~~l s_er'lit:-i'fcr tri:ljn.:-- r·lve~. 0.;J.sins .. "fhis 
systt?.:J i:;vo1'l25 prz:odicti·'J:1:;~(•f ~nt.lC·ip.ltc.J SL·!~J!2Z:. -~t i! rwrticu1<!r c:~~~ cr 
("":1-.~l- ,·n ~~-~ ... !::lsJ·- ""''·~· 1":1 .!:-. .... -.r.-..>:t ... ~·'"n.. t:.··~·~\ • -.;, ...... c·rl' .;'1''"1\•'~'i :~ ·.... ' 
~;.;~~...... .,.1 ....... ~ •• n .. ,, .. _,:::, .... u ............. ~·!·'a.:~> ............ cJn rhJ.,.. .• 1 ••• ·.··• ~'-·P·'-~L':C:t 
•r.rl ~ ........ · ..... ~ ~.r ,,,.,- .... ~,., ... ,., .... .,:r. .... _ , .. ; ... :.,:,_;_ ....• ~; \~'':lo•~··-.,.,r cr·-,.l!')--:0 ..... . c.:·- J'-~ ... \.~:..·' ...... -:"'.::. .... :......:::·u ~·· ..... , .t..~ .... ,,l.: t ............. F;.;;""_ ... , .... :.t..~·.. '.J •• :... •. ._~ ns,.. :ne: ftc.::-d:· 
fcr[!~t:st is tri:n.sr.titte~ to C·ity officiais;, n~'.-t'Spap~rs~ L!nd ra~io an::: tele
vtsi.qn .st~ti0!'15 ·ir: the bJsir.. Thes2 media Gisscmin.!te the infc~watfon to 
residents of ·the.flood ~~~in in the foriil of<: flocd ~1arning. This tim~ly 
fcre~·e.rr.ir.g pe.rmits protective m2asures to be·undertn'<~n by industrial pla::ts 
pu!Jiic·ut.ilities,. municipaLofficicls~ and individuals ~·lit.h prcp~t'"ty in tha 
1 ow1 ar;ds _ · Serv,ice,s. a•1a il ab 1 e ue of th2 fpl i owing types:; · · : · 

:. ' . ·~ . . .. ' . . ' . ' . -. . . ,. 
1. Flash Flood: . The responsibl-e Heath~:- .Sen·icc Forecast Offic" 

sup;il·ie:> l·le<!th~r forecasts t1~ic~ d~ily_ fer .the State~'· In. additicn 
to t::~ routine forec.Jst~. special fort!cast~ of severe storms i!nd ' 
general flash flood watches for small strcar.~s ·are issued as required. 
HSR-57 Heather P.~di!r inst~llations h<~ve capability for ir.:>n<!diate · ·.• 
detection and evaluation of rainfall int~nsity, location, and storm 
movEment.·· Informat_ion ·is pro~ptly relayed by teletypa·circui'ts· i!.nd 
tC!lepllone to ne1•s metlii! and ccrrJnur.ity officials and la:~ enforcffilent.:· 
agencies. Tli~.Heather S;;!rvice Office<issues Flash Flood ~Tarni1:gs :as 
required for sm'all stre<!ms in its area of responsibility. . · ·. 

2. Najor Flo:~ds: · niver sti!.ge forecasts are based on radar coverag:::, 
reports frcm rive: end r~ ir.foll rep::~rting .stations and telemet:-y in 

.or nearlthe basin. : .. The River Foi·ec;:~!\t ,Centers are staffed Hith . 
professional hydrologists responsible for the preparation of river. 

·forecasts based ·on \•later equivalent of sr.9'tl cove·r, r<:infall.:runoff 
relations, streamfloN rcuting,.i!nd a \•torbng ::no:~lec!ge 'of i!.nticipated 
\·leather cand,i.tions. The lead time between distributicn of the fore
casts and the flood crest may be short; ho•r:eve·r, 1 ead time no:mally 
r<:nges from 12 hours for rainfull and up·to several 1·1e.eks for snol>r.1~lt 

Specific crest forecasts ara issued as required. River District 
Offices are responsible for the interpretation and distribution of. 
flood ·forecasts and the operation ... of the hydrologic reporting sub-

. station net!1ork in its area of respon'sibility. . . . 

3. Hydrocll:::atic Data: t•!ost of the data .from the network is Published. 
1hese racords provide the basis for. forecasts as tlell as fo:- the 
plar.:Jir1::J i!nd dedgn of protective 1·10rks and their o';Jerat]on during 
flcn~s- ·River. and flood forecasting is fur.c:!a:n~ntal in the design 
and esse~tial in the operat1on of a l~vee or re~ervoir system_ 
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RESPONSE TO COMMENTS BY 
U.S. DEPARTMENT OF COMMERCE 

NATIONAL WEATHER SERVICE 

~Comments of Dr. George P. Cressman, Director of the National 
Weather Service, are acknowledged. As suggested, the Weather 
Service Statement on Flood Warning Program, as appended to Dr. 
Cressman's letter, is reproduced in the EIS. 
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OCT 311975 

TO: 

FROM: 

Dr. Willi am Aron 
Director 
Office of Ecology and Environment~l Conservation 

Dr. Gordon L ill (sian dr\ 
Deputy Director 6

' e 1 GORDON LILL 
National Ocean Survey 

SUBJECT: DEIS #7509.61 - Upper Susitna River Basin South Central 
Railbelt Area, Alaska 

The subject statement has been reviewed within the areas of NOS 
responsibility and expertise, and in terms of the impact of the 
proposed action on NOS activit1es and projects. 

The following conment is offered for your consideration. 

Geodetic control survey monuments may be located in the proposed 
transmission line routes. If there is any planned activity which 
will disturb or destroy these ~~numents, NOS requires not less 
than 90 days notification in advance of such activity in order to 
plan for the1r relocat1on. NOS recommends that funding for th1s 
project includes the cost of any relocation required for these 
monuments. 
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RESPONSE TO COMMENTS BY 
U~S. DEPARTMENT OF COMMERCE 

NATIONAL OCEAN SURVEY 

6 We concur. Every effort will be made to avoid disturbing geodetic 
control survey monuments in locating the proposed transmission 
lines. In the event that disturbance is unavoidable, the National 
Ocean Survey will be given at least 90 days advance notice, and 
costs of relocation will be borne at project expense. 
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November 19, 1975 

Colonel Charles A. Debelius 
District Engineer 

U.S. DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administra1:io11 

· NATIONAL MARINE FISHERIES SERVICE 
P. 0. BOX 1668 - JUNEAU, ALASKA 99801 

Alaska District, Corps of Engineers 
P. 0. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Debelius: 

The National Marine Fisheries Service has reviewed the draft environ
mental impact statement for 11 Hydroelectric Power Development, Upper 
Susitna River Basin, Southcentral Railbelt Area, Alaska." 

In order to provide as timely a response to your request for comments as 
possible, we are submitting the enclosed comments to you directly, in 
parallel with their transmittal to the Department of Commerce for incor
poration in the Departmental response. These comments represent the 
views of the National Marine Fisheries Service. The formal, consolidated 
views of the Department should reach you shortly. 

Sincerely, 
• /; 

1 .1/ 1 

t
- -:;:_,-f:.-//1 ;-rwT£1~ 
• Harry L. Ri etze 

Director, Alaska Region 

Enclosure 
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U.s. D.t:;;l, .. ':\MTMEN;;" C~ CuMMERCiE 
Na~ii3r.al ·!Jc3anic iind A~moop:utrlc Admini:a-=raticn 

/J(J. i . .,:unu. L i-tu.r•1:rvo .'•'i:;hr.::r·1:e:; De'f'vice 
1". G·. h0x 1C:C8~ Jun~au_, Ai~sY..a. 99802 

Date November 19, 1975 Reply to Attn. of: l!'AK/ RJM/ 

To Director, Office of Ecology & Environmental Conservation, EE 

Thru: Associate Director{for~Refour77 Management, F3 

From ~.Jlarry L. Rietze g..~u_/ H~ T Director, Alaska Region 

Subject: Comments on Draft Environmental Impact Statement--Hydroelectric Power 
Development-Upper Susitna River Basin, Southcentral Railbelt Area, 
Alaska. Corps of Engineers DEIS #7509.61 

The draft environmental impact statement for Hydroelectric Power 
Development, Upper Susitna River Basin, Southcentral Railbelt Area, 
Alaska, that accompanied your memorandum of Se.ptember 30, 1975, has 
been received by the National Marine Fisheries Service for review and 
com'ment. 

The statement has been reviewed and the following comments are offered 
for your consideration: 

General Comments 

It is estimated that approximately 3,300,000 salmon, which include all 
five Pacific species, are produced in the Susitna River for the Alaska 
commercial catch. Based on 1975 prices, the annual value to fishermen 
would be nearly $9,000,000. !/ It should be noted that the Southcentral 
Railbelt Area plays a significant role in the recreational activities of 
the resident and tourist fishing industry. Presently, there is no data 
available on salmon recreational fishery values accruable to the 
Susitna River. However, we would.expect this value to increase 
proportionately to projected increases in population and tourism in the 
project area. 

As outlined by the Alaska Department of Fish and Game at recent public 
meetings regarding the DEIS, much of the information needed to make a 
systems analysis of the living resources of the river environment has 
never been collected. We believe it would be imprudent to make any 
objective comments regarding the fishery aspects within the various 
sections of the DEIS, because of the lack of any substantial data on 
which to base our conclusions and because inventories and evaluations 
are still being conducted by resource agencies. 

1/ U.S. Fish and Wildlife Service. 1975. Southcentral Railbelt Area 
Upper Susitna River Basin Hydroelectric Project Two Dam Plan. 
U.S. Department of the Interior. October 1975. 28 pp. 
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Speci[ic ConmH.mts 

4.0 
4.02 

Environmental Impacts of the Proposed Action 
Fish 

Page 49, paragraph 7. He believe the collection of one field season's 
data is not sufficiently definitive to make any assumptions regarding 
the relationships between salmon spawning and rearing sloughs and any 
regulated flows within the proposed project. 

Page 49:, paragraph 8. The statement regardin"g the elimination of 
salmon egg destruction should be qualified by noting that it is based 
on an ·inconclusive sin~le-year observation. 1./ 

Page 50, paragraph 1. The statement regarding salmon disorientation by 
initial project startup should be expanded to include the effects of 
project construction. Water quality degradation, diversion, etc., would 
all serve to confuse salmon returning to their natural spawning areas. 

Page 50, last paragraph. This paragraph should be written to qualify 
the status of future fisheries studies noted. The Corps of Engineers 
has no assurance that any proposed fish and wildlife studies will be 
funded or carried out in time to be of value in making any feasible 
project modifications. 

6.0 Alternatives tq the Proposed Action 
6.02 Alternative Sources of Power 
6.02.3 Oil and Natural Gas 

Page 72. Because the proposed El Paso Alaska natural gas line could be 
~!constructed to bring fuel from the known Prudhoe Bay field to the 

~~ Anchorage-Fairbanks area, it should be given consideration as a possible 
alternative source of power. . 

We would appreciate receiving two copies of the final environmental 
impact statement. 

']._/ Barrett, Bruce M. 1974. An Assessment of the Anadromous Fish 
Populations in the Upper Susitna River Watershed Between Devil 
Canyon and the Chulitna River. Alaska Department of Fish and 
Ga~e. Division of Commercial Fisheries, Anchorage. November 1974. 
56 pp. 
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/ Comment noted. 

RESPONSE TO COMMENTS BY 
U.S. DEPARTMENT OF COMMERCE 

NATIONAL MARINE FISHERIES SERVICE 

tiThe need for additional environmental data to make an objective 
analysis of the proposed projects is a recognized concern of the 
Corps. During the post-authorization phase, environmental studies 

. will be ma·de to obtain the needed data to develop both'design and 
mitigation measures to minimize or delete the chances of environ
mental impact. The preliminary data presently available is a 
basis for identifying areas of concern that need detatled analysis. 
As post-authorization studies proceed, supplements to the statement 
will be prepared and coordinated. 

~J Noted. 

:J..~; Water quality degradation during construction would be limited to 
possible increase in turbidity. However, this condition would only 
be minor since the runoff in those areas that would produce turbid 
conditions will be diverted into settling basins prior to returning 
to the river. During construction natural river flows will be 
diverted around the construction area above any known spawning 
areas and would have no impact on downstream fish populations. At 
the time of initial storage, the fish and wildlife agencies will 
be requested to furnish necessary flow releases to prevent any 
downstream impacts. 

11_ Future studies identified in referenced paragraph are those that 
would be considered if congressional authorization is received 
for the proposed project. These studies would be accomplished 
during the post-authorization and design phases of the projects. 
No assurances can be given at this time that these· studies would be 
funded since funding will be ~ependent upon congressional appro
priations: 

.i,. .. The proposed new natural gas pipeline from the Prudhoe Bay field, 
although not specifically identified in the alternative discussion 
of Oil and Gas, was taken into consideration when this alternative 
was investigated. 
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REGION X 

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
ARCADE PLAZA ~UILDING, 1311 SECDNO AVf.NUf 

SEATTLE, WASHINGTON 98101 

Office of Community 
Planning & Develop~nt 

IN REPLY REI 

Charles A. Debelius 
Colonel, Corps of Engineers 
Alaska District Corps of Engineers 
PO Box 7002 
Anchorage, AK 99510 

Dear Colonel Debelius: 

Subject: Draft Environmental Impact Statement 

lOD 

Hydroelectric Power Development, Upper Susitna River Basin 

We have reviewed the draft statement submitted with your September 
22, 1975 letter requesting comments within 45 days. 

The proposed action is to construct dams on the upper Susitna River 
at Watana and Devil canyons, power plans, transmission facili~ies, 
access roads, and operating and recreational facilities. 

At this point we do not see any significant impact in our areas of 
concern. As plans develop, we would like to be kept up on possible 
changes in population projections and related housing and community 
facilities needs. Your plans appear to be consistent with the 
Alaska Water Study Committee's assumptions that there would be 
initial and continued hydropower development in the Susitna River 
Basin. Since both our agencies as well as the State, is represented 

. on this Committee, there should be no problem in adequately coordinatin 
water related project plans. 

Thanks for the opportunity to review your statement. 
-~ 

Sincere~ / 

/··a~~~ .. ~ 
i, ert 'c. ~iLi 

ssistant Regional Administrator 
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RESPONSE TO COMMENTS BY 
U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 

::iJ Comment noted. 
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United States Department of the lnteri0r 
ALASKA POWER ADMINISTRATION 

P. 0. BOX !50 
JUNEAU. ALASKA 99802 

J."; Jlf.Pl Y kEH.I< To· 
December 1, 1975 

14 

15 

16 

700 

Colonel Charles Debelius 
District Engineer 
Corps of Engineers 
Box 7002 
Anchorage, AK 99510 

Dear Colonel Debelius: 

The Interior Department, Office of Environmental Project Review, requeste. 
that we furnish you comments on your draft EIS, 11Hydroelectric Develop
ment, Upper Susitna River Basin, Southcentral Railbelt Area, Alaska." 

General Comments 

We believe the draft statement does not provide adequate information on 
the proposed project transmission system, and impacts, alternatives 
considered, and measures to mitigate potential adverse impacts of the 
transmission system. Such material could be included by extract or by 
appropriate reference to the Alaska Power Administration's Environ
mental Assessment of the project transmission system. 

I 
The statement includes a list of references cited, but for the most part, 
the text of the statement does not indicate s'ources of data. We believe 
a more complete citation of data sources is needed. 

We believe the draft substantially overstates potential adverse impacts 
of the identified upstream dam and reservoir sites at Vee. and Denali 
(see, for example, the 1965 report of the Fish and Wildlife Service, 
11 A Detailed Report on the Fish and Wildlife Resources Affected by the 
Vee Project, Alaska") . We believe it is very likely that a full development 
of the Upper Susitna River hydroelectric potential, including one or both 
of the upstream reservoirs, would result in significantly less adverse 
environmental impacts than would development of available alternatives 
outside the Susitna basin. 
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If the Corps 1 proposed development plan is authori·zed (Devil Canyon 
and W a tan a) , we believe it is probable that the Denali Dam would 
receive further consideration as a potential addit~onal development. The 
data generated in your current studies indicates additional reservoir 
capacity would be beneficial; we feel this is particularly significant in 
view of very heavy winter energy demands in the Railbelt. We believe 
this matter should be discussed in the final statement. 

Specific Comments 

These are referenced to section numbers in the draft EIS. 

1. 03. Description of Action. Suggest including a concise description 
of actions involved in constructing and operating the transmission system 
(clearing, access, towers, lines, substations, maintenance). 

2. 0 2. 2. 2. Rap tors. The Fish and Wildlife Service made aerial surveys to 
determine relationships of the proposed transmission facilities to raptors . 
The data should be referenced in the EIS. The attached letter of July 14, 
1975, from Dr. Clayton R. White discusses findings. 

2. 03.6. Archeological Resources. Based on informal consultation with 
the Alaska Division of Parks on the transmission corridor studies, we 
understand that there are known and potential archeological and histori
cal sites along the proposed transmission corridors. To avoid possible 
disturbance, these sites cannot be identified in the project reports. We 
believe the project report and EIS should recognize needs for pre-con
struction archeological surveys under applicable regulations. 

4.03. Wildlife. We believe that experience with the existing Healy to 
Fairbanks transmission line, and CEA and AP A lines in the lower Susitna 
Valley and Anchorage-Palmer areas is pertinent with respect to potential 
impacts on caribou and waterfowl. We are not aware of any experienced 
or alleged problems with caribou on the Healy-Fairbanks line.· Similarly, 
the existing lines.in the Cook Inlet area have apparently not caused 
significant problems for migrating birds. 

6.02.11. Hydropower. The referenced 1948 report of the Bureau of 
Reclamation was but one of the early evaluations of Alaska hydro potential. 
Subsequent studies, including the Statewide Inventory published in the 
1969 and 1974 Alaska Power Survey reports, and the June 1967 Interior 
Department report, 11 Alaska Natural Resources and the Rampart Project, 11 

provide a great deal of further definition of these resources. 
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We believe these more recent studies should be referenced as the basis 
for selecting the Upper Susitna project as the most desirable near-future 
major hydro project for the Railbelt. The existing data are adequate to 
demonstrate that the very large alternatives such as Rampart and Wood 
Canyon would involve greater environmental problems. An alternative 
plan to replace Susitna with equivalent power supplies from other poten
tial hydro projects would require developing several projects in different 
basins with attendant impacts. 

6.04.5. Devil Canyon-Denali, and 6.04.6., Three-Dam System. We do 
not concur in the statements that economic feasibility is lacking for these 
plans, since we believe this finding is premised on unreasonably conser
vative evaluations of costs involved in the Denali Dam. As indicated in 
the "General Comments, 11 we believe the Denali Dam may ultimately prove 
to be a desirable future addition to .the proposed Watana-Denali Canyon 
Plan, considering need for winter energy, environmental aspects, and 
available alternatives. 

Enclosure 

Sincerely you:rs, 

Robert J. Cross 
Acting Administrator 

cc: Office of Environmental Project Review 
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1875 ·Brigham Young University Centennial·1975 

Mr. Melvin Monson 
U. S. Fish and Wildlife Service 
813 "D" Street 
Anchorage, Alaska 99501 

Dear Melvin: 

July 14, 1975 

I am sending this brief letter for your use in discussion with the 
Alaska Power Administration concerning the proposed Susitna Dam Site and 
associated Power transmission lines. A full report will be sent to you 
which will include the entire summer's findings. This, however, will 
require some time to complete and I am desi~ous of you and the power 
administration receiving the following information as early as possible. 

We use both helicopter and fixed wing (helio) to search for falcons. 
The transmission lines that form the basic figure 8 configuration of the 
Alaska-Fairpanks, Fairb~nks-Big Delta, Big Delta-Anchorage, Denali 
Highway were investigated. These routes basically parallel existing 
highways. 

Within this area there is considerable habitat for cliff nesting 
raptors. However, as I indicated in my 1974 interim report to Fish and 
Wildlife Service, I found no nesting Peregrine Falcons within the confines 
of any of the 4 proposed dam sites. Historically there may have been 
Peregrines there, but in the year of the survey none was found. The 
transmission routes also traverse areas that look excellent for Peregrine 
Falcons, however, the only area of concern at the moment, as regards 
Peregrines, would be that portion of the proposed transmission line 
route which basically parallels the highway and Tanana River from 1-airbanks 
to Big Delta. There are several historical Peregrine sites along ·:he 
Tanana River and Sulcha River. 

One should be mindful, however that aside from the Peregrine, the 
Gyrfalcon is also found in limited numbers within that portion of Alaska 
and because of its overall restricted range in the Arctic, one should be 
cautious of this species. Several nesting pairs are found from Surn~it 
Lake region to the Denali High\•ay region, thence, north along the 
Anchorage-Fairbanks l!ighHay in the area of the Healy-Cantwell region. 
To produce least impact in terms of raptors, the transmission lines 
should probably be placed along the south side of the Denali Highway and 
the west side of the new Fairbanks-Anchorage Highw~y. 
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! The·only conceivable area, then, of impact witn the Peregrine 
Falcon would be that part of the transmission route from Fairbanks to 
Big Delta, thence. south along the Big Delta region to about Summit 
Lake. In this region no recent Peregrine Falcon nestings (since 1972) 
have been made. The Peregrine is indeed in trouble in this region. 
Further impact can be avoided by perhaps running the transmission lines 
across the flats south of the Fairbanks~Big Delta Highway keeping, 
perhaps. Z to 3 lines away from the Tanana River. 

Hopefully, these data will .suffice until the entire report can be 
submitted to you. 

Sincerely, 

Cl~Wh~ 
Associate Professor of Zoology 

mp 
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RESPONSE TO COMMENTS BY 
U.S. DEPARTMENT OF THE INTERIOR 

ALASKA POWER ADMINISTRATION 

14 The portion on alternative transmission systems has been expanded. 
The cooperation of APA in evaluating potential hydroelectric 
facilities on the Upper Susitna River has been extremely helpful. 
The environmental assessment of transmission facilities has been 
used as a supporting document in compiling the EIS and has been 
incorporated into the Appendix of the technical feasibility report. 

15 The Selected Bibliography has been expanded to list sources not 
previously cited as well as additional sources utilized in revising 
the document. 

16 The en vi ronmenta 1 impacts stated for the upstream dams ites are in 
relation to those in the lower portion of the basin. But when 
compared to impacts of hydroelectric alternatives outside the basin, 
i.e., Rampart and Wood Canyon, they are significantly less overall. 

17 The alternative three-dam scheme does show a net benefit, but 
under an incremental analysis tbe third dam add-on is not economi-
cally viable at this time. 

1 8 Comment noted, 

19 Colllllent noted. Referred letter is included in the EIS a's an 
attachment to APA's letter. 

2Ucomments noted. 

21 Comment noted. See response number 17. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ~DMINISTRATION 

OCT 3 0 1975 

Colonel Charles A. Debelius 
District Engineer 
Department of the Army 
Alaska District Corp of Engineers 
P. 0. Box 7002 
Anchorage, AK 99510 

Dear Colonel Debelius: 

A.LA.SKAN REGION 
632 SIXTH AVENUE 
ANCHORAGE, ALASKA 99501 

TELEF>HONE 272-5561 

We have completed o~r review of the draft EIS on the Hydroelectric Power 
Development for the Upper Susitna River Basin Southcentral Railbelt Area. 

The following comments are offered for your consideration as you prepare 
your final EIS. 

I 
We recommend us.ing the word "airplane" in place of the term "bush plane" 
as it is used in paragraph 2.03.3.3 Air. The term may be misleading or 
confusing since many of the locations that are only accessible by air 
are served by large jet aircraft. 

I 
Section 2 .. 0 Environmental Setting without the Project, covers the eX1··· sting 
Air Transportation in paragraph 2.03.3.3 Air. Section 4•0 Environmental 
Impact of the Proposed Action, makes no mention of any aviation impact 
related to the project. As a minimum, the potential impact of the heli
copter construction mentioned in paragraph 4.10 Roads should be covered. 
Also, we have noted that on other construction projects, even when there 
is road access, there has been a tendency to provide helipads or landing 
strips for .air evacuation of injured workers or the convenience of 
reduced travel time. If these aspects have been reviewed, it appears 
that Section 4.0 would be enhanced by including some comment on the poten
tial for impact or the lack of it from air operations. 

Thank you for the opportunity to review and comment on your draft EIS. 

Sincerely, 
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. RESPONSE TO COMMENTS BY 
U.S. DEPARTr~ENT OF TRANSPORTATION 

FEDERAL AVIATION ADMitHSTRATIOH 
ALASKAN REGION 

~;~ The suggested change has been made in the appropriate section in 
the Statement. 

Section 4.10 has been revised to indicate that any helipads constructed 
would be of a temporary nature and would be rehabilitated when no 
1 onger needed. 

~~}Section 4.10 has been revised to discuss the need for facilities to 
provide for air evacuation of injured personnel. 
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United States Depar,tment of the Interior 
FISH AND WILDLIFE SERVICE 

ALASKA AREA OFFICE 
813 D STREET 

ANCHORAGE. ALASKA 99501 

dolnnnl Chnrles A. Dchelius 
District Bn~inner, Cor~s of En~ineers 
A lr r.lu1. District 
P. o. Box, '7002 
Anchorn<>:e, fl.!.( 99'510 

Denr f:oJonel DC'helins: 

Upper Sus i tn<'l TTyrlroe leC', tri.c 
Power Development ER 75/9l~2 

NPAEH-PR-EN 

The AJ nr;b:t Aren nf the U. s. Ftsh :mel Hi lrlli f[ Ser.vi c-e hns the follO\•Tin~ 
comnents to offer on this environmental statement. 

We renret thnt th~re wns no ~eneral discussion inclu~e~ on nossihle ~iti~atin~ 
measures to he emnloye~ in the f>T.Oject. I.Je understand that rletailed ,studies 
un~ertn!<en hy the f:nr!"ls l::tter in the nuthorization ]"lrnr:ess ~·rill nr.ovirle the 
h.,ses nn which r.i.ti .. :ltint'7 MP.:t!'mres wtll he rlevC"lo]"le~; hm-mvnr, :1 ~cner~tl 

outlfnc- nf pnsc;ihll' n•:~nlinrntinn JTJensnr.C's nt this !"lnint \·ro11lrl l;e i.nforrn11tivC". 
l.nq<; of hnhftnt, for eY.nl"'ple, m;nht he rniti~nte~ h~r l'l.cr:uisi.tinn or. ]"lroteC".tion 
of flinil.,r. .<1r:r.en:":e r-l'le\·There. Anti ci.pated heo<ivy ns<' hy r.ecr.el'ltioni sts mir.ht 
he :~11nvi:lted hy r>lnc:i.n~ nccess r.o.<i<'!S so AS to di!'lCO\Ira~e such use or hy 
ORV ref"nlatfons enforced hy the l:md-mnnnr-;in~ n~ency. An outline presentation 
such ns thi !'I \-TOu] d clenrly rlernons1·rnte the fort'thon~ht ~iven thi.s suhject by 
the Corp~ ~ithout requirin3 detail which is unavailable yet. 

We Are plensnd to note that consideration will be ~iven to irnprovin~ fish 
access to and from some of the sloughs and tributaries downstream from 
Devil Canyon • We are also 'pleased that the results of on~oinr, studies 
under the direction of the Fish and Wildlife Service will he used durin~ 
the final desi?.n phnse studies for feasible pro,ject modification and 
mi tir.atin~ measures.· 

SPECIFIC 

SuJll'!l.,rv, 3B and pll~e 53, pnrfi. 3 .,.. the present document tcnrls to minimize' 
impacts to moose habitat. Especially on paP,e 53, the effects of the loss 
of r:x>o!'le habitat should be described in detail and thete-;;:;;;-"oreferred" 
nncl "critical 11 defined. The number of acres to be inundated and secondary 
adverse effects, if any, should be discussed. A small loss of habitat may 
not ~nncar to be si~nificant when assessed alone, but when added with all 

the statewide losses'of similar size, the loss may be si~nficant. 
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Pan.e 23, na.ra. 3 - Oti~ ~· The statement 11Sor.e incidental hunti.nr; 
tal{CS place nlon~ the Denali llir;h,..,ay" is misleadin~, thou~h this is presumahly 
a reference to·r;ame bird huntin~. Huntin~ pressure r;enerally is ~eavy alon~ 
the Denali JJip,hway and this statement needs to tie more. closely with bird 
huntin<>; only. 

Par.e 37, first para. - OtheriFor.!"~ of ~~or..!:_:..t;..i..?..!!,• The stater.ent concernin~ 
shallow-draft river boats, small·hoats, canoes, rubber rafts nnd kayaks 
needs expandinr;, since Lakes Louise, Susitna, Tyone and the Tyone River 
connlex in the Uppe~~usitna draina.~e receive heavy boatin~ and floatplane 
usc by hunters and fishcrmcJ from the Glennallen nnd Anchorap:e .:~rea.. 

Pa~c 4~, narn. 3 -The ntatcment 11 ••• and a ninimnl amount of resident fish 
hahi tat at the months of a fc\': of the tributnries that enter the Susi tna 
River in the 2G-r.~ile section of the proposed damsite" should be e=cpanded to 
identify how r.~Any tr:lhutnries enter the Susitna R:l.ver 1n the nffected r.each 
of rf.ver .'lnd to d:!Acuss more fully the "minimal fish hahi.tnt". 

Pt~."e l:f'., nnrR. 5 - Th:! s !'Htra~.rnph. !';hould he CX!l:tn(led to incl,,rle t:he ::~ntictrated 
nm:~hcr of "rnre occasfon!';" l'thcn exces!'; l-Nl.tcr W01Jld he rlivert~d over the . 
!l.f'ilhm·r, tl-te cl.i.r.Ati.c or cn~:!.neeri.n~ fn.ctors !lreci!li.tr.tinn thc::;c occn!';ions, 
nnrl the ticnr.ne of si~nlf~cant adverse irnpaets on fi!';h anti venctntfon. 

p n ... e t,r>, pn,..~. fi - T'1 i. s · '!",jr:·~-~r:t'!"h <;honl d s!lN: i. fy the ncrf!s of ~noAe h::th1 t11 t 
intmrl.ntl"rl tmd its i!TI!lOT.tr-mce to mooRe. T.i.!ci""':I~'~P., the fish h.1hit.11t :!.nundaterl 
sho11lr1 ,,.. rlel'lcrthed i.n ~reat.er det.,il. !To"' m11r:h fish h.<~hitnt \,•i.ll he 
immrl:1tr.rl nnrl "'h.1t S'!"ecii"S l-lill he nffectcfl? t·!hnt t~!'!"Cs o,f f:!nh h11bitAt will 
he crcntert at hip.her elcvnt:l.ons nnd 1-ihat s·'!"ec:!r.s .E'l"C expecte(l to 11se the 
"new" haht t<t t? 

Pn"'~" 51, L1st !1·1T:t. - He S11 ...... 1"At st!J,sti tut1 on of thP. "rorrl ":fr., ... u e" for the 
uorrl 11 AiMnle 11 in the stntel'1P.nt 1 

1'1lnwrver, the :t(!mtt:lc foorl ch.1in i.n thP. tai.~ll 

(hore.~l for!."st) .1nrl t11ndr.<~ is r.xtrcl'lely sil"'rle, ttnrl .'11'1 F1 t"<'!=:tJlt, di.srtlption 
of hnhi.trt for on~ snr.cfcR qulte often indirectly nffects r.~ny other species." 

Pn"l" 53, ~.1r11. j - 11.\l t.hoH<>:h r'lOORc hnhi. tnt tines exi Rt ui thin the !1001 areas 
of the rropo5erl Devil Cnnyon and ~latnna reservoirs, the overnll loss of 
nrr.fr.rrr.rl or c-.ri tic-.1'11 l·rf.nter forn~.e ,1rcnr. 1-1011lrl Rffc-.-.t. hut 11 sm11ll nerr:entl'\(re 
~f the Unnt:>r Snsitna rr.-oose notmlat:!.on·~" (emphnsf.l'l addedJ:--\ole-;r;;-:-.ot believe 
t"f;r.;;;-i"S"'sufficient i~ation avni lahlc at this time on the Upper Susi tnn 
rnnosr. flOfllllation to cate<>:oricnlly :l.rnply onlv a sm<tll rerr:cntF.I":<'! of moose 
will he nffectcd. Anticinnted studies by thr. Finh nnd Wildlife Service in 
coonar.1tion l·rf th the Alns1<n Dcp.1rtmcnt of Fi.sh nnd G:tme should '!"rovide the 
needed information for ~ detcr~:!nntion within the next four ycnrs. 

J~s 

1~0 

. t..l.....~.. 

1
···1· 

p 8 .. ,.. fit~, nnr.:'l .• 1- the hnck~t"OI!nrl data sup•lOrtin~ the PR5ertion that lar.<~e I 
blocks of excess '!"Olfer l·ri11 not be created hy the project should he presented. 
Ohviot!~ly, the impact on the State of Alaska would he profotmd .nnd lonp,-lastinr: ~~·-::

if a lnr:>.e surplus of power became availahle and industrial development were u..J 
stil!l\1lated by this. Since this· would be viewed by many as An adverse impact, 
or at the least a secondary impact of rna~nitudc, i~ should be explored here. 
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Thnn!c you for the O!J!JOrtuni t)• to revi.c~·T this drnf:t r:t.~ten:ent. As an a~cncv 
with snccific rCS!JOnsihilities related to the project, the Fish and Wildlife 
Service looks fonrard to rcvic'l'ting the other documents as the pro.iect ~oes 
throur,h its authori.zatf.on procedure nnd offers to assist at any tir::e. 
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RESPONSE TO COMMENTS BY 
U.S. DEPARTMENT OF THE INTERIOR 

FISH·AND WILDLIFE SERVICE 

;~~An outline presentation of possible ameliorating or mitigating 
measures can not be made unt.i 1. a determination as to what types 
and to what extent such measures will be required. As stated at 
the end of Section 1.0: "Examples of problems expected to be 
addressed during the detailed design study phase include identifi
cation of significant adverse impacts to important fish and wild
life specie~, and specific actions which should be taken to prevent, 
ameliorate, or mitigate these impacts. 11 ·The provisions of the 
1958 Fish and Wildlife Coordination will be fully complied with in 
the tonsideration of project damages to fish and wildlife resuurces. 
and the implementation of appropriate ameliorative or mitigative 
measures. 

~-· ,,. 
r~·J Comment noted. 

True, past fish and wildlife reports generally discounted moose 
habitat in Devil Canyon and showed comparatively low moose popula
tions in the Watana reservoir area. A definition of "preferred" 
and "critical" in relation to moose habitat has not been defined 
in the EIS at this time. Future wildlife studies should determine 
and define critical moose habitat and number within the proposed 
impoundment areas. 

f;:.3The words 11 game bird 11 have been added to the statement to clarify 
this discussion of hunting pressure .. 

~,~.:_) In Section 2.03.3 (Transportation), the EIS indicates boating and 
floatplane use in areas of the Upper Susitna River Basin. 

~~\) The fish habitat at the mouths of clearwater tributaries which would 
be inundated by the proposed impoundments is more fully discussed 
in Section 2.0 under the heading Resident Fish. · According to a 
survey conducted jointly by the Fish and Wildlife Service and the 
Alaska Department of Fish and Game in May and September 1974, only 
Fog Creek and Tsusena Creek provide good resident fish habitat 
within the reservoir impoundment areas. Some of the other tribu
taries provide poor habitat, whife others indicated no presence of 
fish. 

• 4 
~)-- The EIS has been expanded to indicate that excess water would be 

diverted over the spillway once in approximately 50 years. The 
factors precipitating these occasions would consist of a full reser
vior concurrently with inflow in excess of the combined turbine and 
regulatory outlet works capacity. Impacts on the 2.5-mile reach of 
Tsusena Creek would consist of channel and streambank erosion, 
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flushing of fish and other stream organisms, and damage to stream
side vegetation. 

A discussion of the importance of inundated moose habitat has been 
added to Section 4.Q,of the EIS. Acr.es.of significant moose habitat 

can only be determined fromstudies which are proposed to be conducted 
during the pre-construction stage of planning. These studies will 
determine the extent and types of ameliorating measures required to 
offset any unavoidable damage to moose habitat and populations. As 
stated in Section.2.0 of the EIS, grayling, rainbow trout, lake 
trout, Dolly Varden, whitefish, sucker, sculpin, and burbot comprise 
the principal resident fish population of the Susitna drainage. As 
also stated, grayling is the principal sport species inhabiting the 
mouths of clearwater tributaries. It i:; expected that this would . 
be the predominant species inhabiting any new habitat created at 
higher elevations by the reservoirs, since habitat conditions would 
probably be similar at the higher elevations. As with the case of 
moose, such eventualities can only be ascertained by detailed future 
studies. 

13 We disagree. Admittedly, the taiga and tundra are "fragile" ecosys
tems. However, an ecosystem could be fragile and still have a 
complex aquatic food chain. Such a food chain would probably be 
less severely damaged by a given action than would a "simple" food 
chain in which loss of one link might directly affect the entire 
system. 

J4 Comment noted, but past studies indicate low numbers of moose are found 
within the proposed reservoir areas. 

t5see response n.umber 255. 
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United States Department of the Interior 
GEOLOGICAL SURVEY 

RESTON, VIRGINIA 22092 

O,PIC& 0' TilE DIRF.CTOil 

ER-75/942 

Colon~l Charles A. Debelius 
Alaska District, Corps of Engineers 
P.O. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Debelius: 

NOV 1 7 1975 

We have reviewed your draft environmental statement on the Upper 
Susitna hydroelectric development and offer the following suggestions. 

It has been noted that impacts will be analyzed after project authorization 
and prior to project design (p. 8, par. 1). Information conspicuously 
absent in the present statement, but which should be incorporated in 
a revised or final environmental statement, includes the geology 
of the proposed dam sites, including permafrost conditions, and related 
impacts. Much pertinent information can be found in a recent Geoiogical 
Surv~y report, 11Preliminary geologic and seismic evaluation of the 
proposed Devil Canyon and Watana Reservoir areas Susitna River~ Alaska," 
by John C. Lahr and Rueben Kachadoorian. That report notes that the 
Devil Canyon damsite i~ underlain by argillite and graywacke of 
Cretaceous age, and describes joint sets and shear zones in the damsite 
area (p. 5-6). The Watana damsite is described as being underlain 
by granitic rock which has intruded the Cretaceous argillite and graywacke. 

In discussing potent~al geologic and seismic hazards to the project,. 
the Survey r~port states tbat 11 one.must assume that the proposed 
D~vil Canyon and Watana Reservoirs could be subjected to earthq~ake 
generated landslides 11 (p. 14, par. 1). It has also been observed 
that unconsolidated sediments high above the river on the canyon 
walls would be inundated when the reservoirs are filled and 11during a 
major seismic event these sedim~nts may slide and generate waves in 
the rcscrvoir 11 (p. 14, par. 2). Another hazard.discusscd in the 
preliminary report is that of the runup against the dams of waves 
that might conceivably be generated by blocks falling into the reservoirs 
or by subaerial or subaqueous landslides; additionally, the possibility 
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36 

37 

38 

39 

40 

of damage by seiches that might develop· in the reservoirs. during earthquakes 
has been briefly discussed (p. 14-15). Possible hazards of earthquakes · 
induced by reser~oir filling have also been discussed (p. 15~16). It is 
concluded that all of the foregoing possible hazards should be carefully 
assessed in the siting and design of the propos·ed dams (p. 17). Recommendations 
are presented for geologic and geophysical studies (p. 18-19; p. 21-24). 

Daily fluctuations of up to two feet in the river below the proposed Devil's 
Canyon dam are compared to the natural fluctuations of about one foot (p. 46, 
par. 5). However, the natural daily fluctuations occur during the spring 
and summer runoff of snow-melt at high flows while those after ~onstruction 
of the project would occur at lower flows, be more abrupt, and occur in 
winter. Thus, some different effects might be expected and these should 
be discussed in the final statement. 

The spillway design at the upper dam would divert flows that cannot be 
taken through outlet structure into Tsusena Creek, 2.5 miles above the 
confluence with the Susitna River. It is indicated that on the Tare occ•sions 
when this diversion would take place, the impacts on Tsusena Creek could 
be significant (p. 48). The frequency at which damaging diversions might 
occur should be given as well as estimates of extent of the resulting effects. 

The occurrence of ground-water resources in the project area is not addressed 
in the environmental statement, although bits of information on geology 
(p. 14-15) and the suggested ground-water impacts of the coal alternative 
·(p. 71) indicate that appreciable ground-water resources exist in the area. 
It is not possible to evaluate the impacts of the proposed project on ground 
water without more information. Although we realize that this document 
represents only a feasibility·stage, we believe that impacts on ground 
water should be evaluated for each major component of the recommended development 
plan, especially for the proposed dams, powerplants, transmission facilities, 
roads and recreational facilities. These evaluationd might be presented 
in detail after the project is authorized, but current knowledge should · 
be sufficient for e~aluation in general terms. 

I
There is some apparent conflict in the interpretation of the Alaska Native 
Claims Settlement Act which is not resolved (p. 43-44). A further statement 
seems necessary to say that this difference between the intent of the law 
and the understanding of the Bureau of Land Hanagement'is yet to be settled. 

We thank you for the opportunity to comment on the draft environmental 
statement. 

Sincerely yours, 

L£ --<-~.A ..... -v:1&(} ~ 
4l'i1-~tor · · 
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RESPONSE TO COMMENTS BY 
U.S. DEPAIHML NT OF Till 1 NTLIU OR 

GEOLOGICAL SURVEY 

~~t) The geology of the foundations for Devil Canyon is a phyillite 
complex with joint sets crossing the river at a slight diagonal. 
Due to the steep cliffs there is no overburden. Foundation rocks 
at Watana are granitic types with joints crossing the river at a 
slight diagonal. Overburden varies greatly and is expected to be 
1 to 10 feet deep in the vicinity of the axis. Depth of bedrock 
in the river channel could be as much as 70 feet according to 
seismic studies. The bedrock formation of the canyon walls changes 
from igneous complexis to metamorphized sediment complexes. The 
exact boundaries will not be known until later design studies ~re 
authorized. Detailed seismicity studies will be required in deter
mining the exact siting and final design of the dams. The Corps 
concurs with the Geological Survey that the geology of the project 
area must be studied in depth to identify hazards which the dams 
and reservoirs could be subjected to. 

~)·:The hydro projects \"till be operated in a manner similar to the 
normal load demand .of the railbelt area which presently has an 
annual load factor of 50 percent. Monthly load factors throughout 
the year have ranged between 70 to 76 percent, and weekly load 
factors are frequently above 80 percent. Therefore, under the 
normal energy demand makeup, the Watana turbines would have ade
quate capacity to meet all peaking requirements, and the Devil 
Canyon project would serve the baseload, thus regulati.ng the Watana 
discharges and maintaining a relatively stable downstream discharge. 
However, if the Devil Canyon projects were operated within a 70 to 
80 percent plant factor range on a monthly basis, the respective 
river fluctuations would be minimal (on the order of less than a 
foot on a monthly basis). Under extreme conditions when a rail
belt system failure of existing thermal units may require heavy 
hydro usage, abrupt fluctuations could oc<;;ur. Spring, summer, and 
fall stage increases would have relatively the same effect as 
natural stage fluctuations brought on by flooding. Generally, 
however, system failures at this time of the year could be met by 
other thermal units held in reserve. Therefore, a winter system 
failure would probably provide the most adverse river effect. · 

'·3 ... t...· 

In regard to premature ice breakup brought on by river fluctuations, 
studies conducted by the Missouri River Division, Corps of Engineers. 
have found that stage increases of up to 7 feet at moderate rate 
can be tolerated without premature breakup. A 7-foot fluctuation 
is far in excess of the maximum stage increases anticipated for the 
proposed hydro projects. 

This paragraph has been expanded on page 48 of the EIS. 
frequency is approximately once every 50 years. 
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S~Groundwater within the confines of the proposed reservoirs and 
dam structures is limited to the shallow aquifer which discharges 
to the Susitna River and to local benches perched on bedrock. 
The aquifer is roughly 80 feet deep and is underlain by bedrock. 
Because the stream channel and subsequent bedrock are "river cut," 
the lateral extent of groundwater is intermittent and confined to 
benches shaped by glacial scour. The flood plain of the Susitna 
River upstream from the proposed Devil Canyon damsite but below 
the upper reaches of the Watana reservoir is confined to a steep
wa 11 ed, narrow canyon. 

Groundwater within the study area has no existing or planned 
human use. From an engineering standpoint, few problems are 
anticipated from groundwater interference during or after construc
tion. Conversely. although inundated within reservoir areas, 
downstream groundwater impact is expected to be minimal. Adequate 
freshet recharge coup 1 ed with the influent nature of the winter 
flow regime should maintain existing downstream water tables. 

Access roads will traverse the basin on relatively high ground 
outside of the canyon confines. While some groundwater may be 
encountered, the general route of the roads has been chosen to 
minimize design problems such as groundwater. The topography of 
the area would not indicate that the roads would have any signifi
cant groundwater impact. The same general observations hold for 
the transmission system; however, considerably more terrain would 
be crossed and a greater potential for groundwater impact may 
exist. Much of the transmission system will follow existing 
transportation and utility corridors and an analagous observation 
.of groundwater interference along these routes would indicate 
few potential, problems. 

40The discussion of the Alaska Native Claims Settlement Act has been 
expanded and updated in the EIS to reflect the latest st~tus of 
the lands in the project area and to indicate that some of the 
matters concerning the ultimate disposition of these lands have 
not yet been resolved. See Section 3.02 ·in EIS. 

606 



UNITED STATES 

DEPARTMENT OF THE INTERIOR 

Memorandum 

BUREAU OF INDIAN AFFAIRS 

Juneau Area Office 
P. 0. Box 3-8000 

Juneau, Alaska 99802 

To: District Engineer, Department of the ArmY 
Anchorage 

From: Area Director 

November 3s 1975 

Subject: Review of draft environmental impact statement for Hydroelectric 
Developments Upper Susitna River Basin, Southcentral Railbelt 
Area, Alaska (ER 75/942) 

General Comments: 

The document is presented in a good format so the document is readable I 
and easy to follow through. There appear to be provisions made to avoid ~Jl 

any future land conflicts under the Alaska Native Claims Settlement Act. 

Specific Comments: 

We have no further comments. 
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~~~ Comments noted. 

RESPONSE TO COMMENTS BY 
U.S. DEPARTMENT OF THE INTERIOR 

BUREAU OF INDIAN AFFAIRS 
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United States Department of the Interior 
BUREAU OF LAND MANAGEMENT 

State Office 
555 Cordova Street 

Anchorage, Alaska 99501 

Colonel Charles A. Debelius 
District Engineer 
Corps of Engineers 
Alaska District 
P.O. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Debelius: 

IN REPLY REFER TO. 

179 2 • 5 ( 911) 

We have reviewed the draft environmental impact statement titled 
"Hydroelectric Power Development, Upper Stisitna River Basin, Southcentral 
Railbelt Area, Alaska" ER 75-91+2. Our concerns· basically center around 
the lack of assessment of the effects of the proposed project on the 
downstream portion of the Susitna River. We are also concerned that 1;:~ 

since the project is only in the feasibility stage, future design efforts 
and ongoing studies may uncover additional environmental data. Thus, 
another impact statement or an update would be desirable at the time the 
project became more specific. 

General Comments 

The proposed Devils Canyon-Watana Darn project is being placed on one of I 
the major .river drainages in southcentral Alaska, but the DEIS does not 1.~ ''"> 
provide a comprehensive overview of the impacts of this proposed hydro- ...... J 

electric complex on the stream ecosystem and associated resource values. 

Consideration of the environmental impacts of the project and affects on 
recreation, navigation and fisheries, for example, need to be expanded 
to include the lower Susitna River from Devils Canyon to its mouth on 
Cook Inlet. In this regard, the DEIS is deficient, and adverse impacts ':::f.J 
in the lower river may outweigh potential beneficial aspects of the 
proposal in.opening. up access to the Upper Susitna Basin. 

Specific Comments 

Summary Page 

2. Description of Action - The draft states that all impacts were not I 
exhaustively evaluated since the project is only in the "feasibility 
study" stage. However, it appears that the proposal has gone 
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I 
far beyond the feasibility stage and should require a detailed EIS 

4 5
. Which evalua.tes all possible impacts. If another impact statement 

will be prepared after design and further studies, this should be 

3. 

46 

47 

so stated or explained. . 

a. Environmental Impacts - Increased turbidity of the Susitna River 
downstream from the project area during the winter months is listed 
as a major adverse environmental impact. Yet, no analysis is made. 
in any of the remaining sections of the EIS of the potential 
impacts of this water quality change upon overwintering resident 
and anadromous fish in the main stem Susitna River below the site. 

I 
The recreational opportunities would more than likely be altered 
rather than increased. Use patterns would shift from de facto 
wilderness oriented activities to more intensive activities adjacent 
to the new roads and reservoirs. 

4·8 I The ~roject would also promote the development of adjacent private 
(Natlve) lands. 

Page 1, paragraph 1.02 

l

it is suggested that it is premature to consider the subject 

49. project without first completing the S.tage 2 comprehensive report 
on the feasibility of.developing other hydroelectric sites. in the 
area. 

Page 6, paragraph 1.03 

I
The discussion of access road design/location should be strengthened, 

50' if possible. Mention is only made that such construction will 
include consideration of environmental factors. It would appear 
appropriate for such considerations to be discussed in detail. 

51 
It is understood that the operation and maintenance of project
related, recreational developments will be assumed by the land 
managing agency having responsibility for the major portion of 
adjacent public lands; and, as such, it would seem best to resolve 
that matter at an early date and incorporate that organization's 
goals/plans into the design of any recreational developments. 

Page 15, paragraph 2. 01. ~. 3 

5 21 
It is impossible to consider the environmental impacts of the 
transmission corridor as described, A considerable expansion 
this sec·tion is warranted. 

of 
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Pages 18-21, paragraph 2.02.1 

The draft would benefit in this section by the inclusion of a 
fisheries habitat map detailing the distribution and the spawning 
and rearing habitat, by species, of both anadromous and resident fish 
in the immediate area of the dam proposals (Chulitna River conflu- ~:J 

ence to the upper end of the Watana impoundment). 

Page 23, paragraph 2.02.3.1 

Rather than state that ATV access to the back country has improved 
hunting access in spite of a rapidly declining caribou population, 
it might be justified to state that increased access, whether via 
ATV's or roads, coupled with an increasing human population, may be 
a contributing cause of the rapidly declining caribou population. 

Page 36, paragraph 2.03.3.4 

River boats and airboats are a common form of transportation to 
recreational cabins, homesites, and the hunting and fishing oppor
tunities of the lower Susitna River. Due to the braided and often 
shallow character of the Susitna River in the area between the 
mouths of the kashwitna and Deshka Rivers, the 3,252 and 19,160 cfs 
reductions in flow created by the proposed project during May through 
July (as shown in Table 1, page 45) could have a considerable impact 
on the navigation of the lower river, particularly for boaters 
using propeller-driven outboard craft. 

The impact of flow reductions on current transportation to recreational 
opportunities in the lower river should be examined and weighed against 
the suggested advantages of increased access to the Upper Susitna Basin ' 
(Page 54, paragraph 4.04). 

In winter, the lower Susitna River is also a highway for travel by 
snowmachine for homesteaders and recreational tract owners. It 
should be determined if regulated discharges ranging from 6,038 to 
7,428 or 481% to 657% increases over natural flows in January 
through April will result in hazardous travel due to thinner ice 
formations or their complete absence in the lower segment of the 
river. 

Page 37, paragraph 2.03.4.1 

55 

56 

It is incorrect to state that floatplane access is relatively 
minor and restricted to a few large lakes. Such use is actually 
quite common and in all probability, most lakes large enough to 
accommodate a Super Cub are utilized. 15'7 
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60 

61 

It is also incorrect to say that the Upper Susitna River B~sin 
has very little recreational activity. As noted previously, float
planes and ATV's are utilized quite heavily by hunters, fishermen 
and other recreationists. Preliminary studies indicate. significant 
populations of hunters, fishermen and miners utilizing the Susitna .. 
River Ba~in. Reference: Upiversity of Alaska 1975 ORV Study (report 
being prepared). 

Page 37, paragraph 2.03.4.2 

Reference to the hunting of sheep and goats being minimal, even 
along the Denali Highway, implies a general lack of interest in 
that direction; however, the real reason for minimal hunting 
pressure along the highway is probably the result of minimal 
sheep JX>pulations. ·· 

Page 43, paragraph 3.01 

Although the general project area is presently under the jurisdiction 
of BLM and the area to be inundated is classified as a power site, 
the entire area is withdrawn under. ANCSA for possible selection py 
Native corporations. Selections have already been filed for lands 
in the immediate area of the proposed sites. We suggest you .. contact 
the Land Office, 555 Cordova Street, for the specific locations. 

Pages 45-52, paragraphs 4.01 and 4.02 

The present relationship of food supply, water temperatures, turbidities, 
velocity of flow and dissolved.oxygen levels currently found in the 
lower Susitna River provide a balance which permits the existence of 
overwintering fish populations migrant to the stream from clearwater 
sloughs and tributaries which have diminished water flows or are 
frozen to the bottom. Alteration of any one of these conditions 
produces changes in the others which degrade the lower Susitna River's 
capability to support wintering and will result in a decline of 
resident and anadromous fish populations. 

Any attempt through engineering design and discharge management to 
maintain the lower Susitna River is subject to .failure because of the 
harsh climate and the complex interaction of the above factors. 

I 
Assuming, for example; that discharges from the Devils Canyon Dam 
are increased 657% above the natural flow level during the winter 
period and all other of the above factors remain at the patural 
level, the following will happen: 
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1. Temperatures. r.emain at natural le.vel of 32° F. Fish, being 
cold biooded organisms • have their basic activity level "set'.' 
by temperature--in this case their lowest. Stream velocities 
have been increased and fish cannot maintain their station in 
the river currents. By their inability to maintain or produce 
a higher activity level, they are subject to st~ss anq mortality. 

2. Food supply is presently limited, and for this exercise, is 
presumed to remain the. same. Utilization of available food supply 
by fish is decreased because more of their basic energy expen- · 
diture must go into swimming rather than into the activity cos~ 63 
to capture prey organisms. Fish lose condition, are stressed and 
subject to mortality. · 

3. Dissolved oxygen is presently above 5 mr/L At this level, oxygen 
is 'in sufficient supply to maintain the low metabolic rate of. the 
fish.. Much lower levels would be required to cause fish stress 
and mortality. ·Discharge..,stream velocity would have no impact. 

4. The waters are presently clear in the winter situation. With 
increased flow, there would be no impact on fish life, adverse 
or beneficial. 

In the above case, alteration of stream velocities affects swimming 
performance of fish and utilization of their food supply introducing. 
stress and mortality. If all the possible permutations and combinations 
of change and interaction of the above factors are worked through, 
it can be realized that construction of the Devils Canyon project 64 
will affect the lower Susitna River's suitability as critical winter 
habitat for resident and anadromous fish with little hope for 
mitigation. This should be ~!early and positively outlined by the 
Corps of Engineers as an· adverse impact of the project. The effect 
on fish production and stream ecology should be expanded to include 
the entire lower Susitna River. 

Page 50, paragraph ~.02 

What is the basis·for the readjustment of fish? Presumably some sort I 
of evolutionary adaptation is to be accomplished in a short period 
of time to complex habitat changes and ~Iteration of natural biological .f)5 
cues. More likely, the adjustment will be a substantial .decline in 
fish population numbers. This should.be positively stated. 

Page 50 , paragraphs" .4-6 

Presently, it is doubtful that spawning by salmon occurs in the main I 
stem Susitna River. This paragraph is irrelevant to the true fisheries 
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67 

68 

69 

value of the river, namely winter habitat for fish from sloughs and 
tributaries, 'Additional spawning habitat will not be of any value, 
provided the critical winter habitat for fish survival is not 
available. 

Pages 5s-s6~ paragraph 4.04 

.The .lower Susitna Basin encompasses one of the largest blocks of 
land·currently patented to the State of Alaska. The area will 
see increased public use in recreation due to the fact that many 
areas ofthe state will shortly be turned over to the private 
ownership of Native regional corporations and villages which will 
restrict access to lands previously used by recreationists from the 
densely populated Anchorage area. Also, as suggested, a new capital 
may be constructed close to the lower Susitna River. The.impacts of 
reduced discharges in the Susitna River during the summer months 
should be examined to determine the effect on current modes of 
transportation and navigation for recreational purposes in an area 
which has a growing demand. 

I 
The draft estimates an annual visitation to the project area of 
77,000 people. The methodology for arriving at this figure should 
be shown, since there are no previous similar situations or ~ase 
analyses in Alaska. 

Page 59, paragraph 4.10 

l

it would be of value for the reader to know the actual locations of 
proposed roaqs and the conditions under which it would be considered 
necessary to accomplish revegetation of temporary roads and other 
disturbed areas. 

Page 61, paragraph 4.13 

70
. ICare should be exercised in locating the transmission. line between 

. Point MacKenzie and Cantwell so as to avoid a degradation of the 
scenic views of Mt. McKinley. 

711 An expansion of the brief discussion of planned landscape management 
techniques would be appropriate. 

I
The last sentence in the first paragraph should read positively, 

7 2 "That would (delete probably) qualify for wilderness classification" 
(delete rest). 
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We suggest qualification as to what extent roads and transmission 
lines will impact aesthetics. 

The third paragraph reads as a justification statement. 

Page 68, paragraph 6. 0 

It is suggested that alternatives to the proposal might surface in 
the feasibility study '(Stage 2) for the development of other hydro
electric sites in the Southcentral Railbelt area which is scheduled 
to be completed in 1978. 

Pages 69 and 78, paragraphs 6.02, 6~03 

- Development of the Beluga Coal Fields will probably occur regardless 
of the presence or absence of the Upper Susitna Hydroelectric 
Project. Considering the adjacency of the Beluga Coal Fields and the 
potential Chakachamna Hydroelectric Project, some consideration 
should be given to potential power production based on a blend of 
these two systems. Other factors in favor of concentration of power 
production in the ar~a are the potential for industrial development, 
deepwater port capabilities and the presence of some power trans
mission lines at present. 

Oil and gas field development has already occurred throughout the 
Beluga area and a major timber operation exists, so the projects 
would not be affecting a de facto wilderness like the Upper 
Susitna Basin. 

Page 71, paragraph 6.02.2. 

Reference is made to the lack of recreational and flood control 
benefits in a coal-thermal facility. There are no known flooding 
problems along the river which require control; hence the flood 
control ''benefits" of the two-dam proposal are of little value.· 

Page 89, paragraph 6.05 

A transmission corridor is indicated in figure 15 as possibly 
passing through the Copper River Basin served by the Copper Valley 
Electric Association which has plans to increase their service by a 
new hydroelectric proj~ct at Solomon Gulch near Valdez with a 
transmission line to the Copper River Basin. The coordination of 
these two transmission or power systems should be explained in the· 
final. 

.Sincerely yours, 

~~-
Curtis ·{J. McVee 
State Director 
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RESPONSE TO COMMENTS BY 
U.S. DEPARTMENT OF THE INTERIOR 

BUREAU OF LAND MANAGEMENT 

42 The purpose of future design efforts and ongoing studies is to 
- obtain addition a 1 en vi ronmenta 1 data. The E IS wi 11 be amended or 

updated periodically during the course of these studies to reflect 
all significant impacts identified. 

~~As acknowledged in the first paragraph of BLM 1 s letter, the project 
is currently in the feasibility stage. A comprehensive and detailed 
overview of the impacts of the project cannot be ascertained until 
the detailed, pre-construction stage of planning is authorized and 
funded by the Congress. The FEIS will be revised and updated to 
include all additional information received during the: EIS review 
process. 

L]~ The need for further studies to determine detailed impacts of the 
project is acknowledged in the EIS. The Corps does not view opening 
up access to the Upper Susitna Basin as being beneficial. The EIS 
fully addresses the general impacts expected to result from such 
access--both adverse and beneficial. Any 11 benefits 11 from such access 
are not weighed as a trade-off to adverse impacts which may or may 
not occur downstream. 

'·-
L~~ All Corps project studies are in a feasibility stage prior to being 

authorized and funded by the Congress for advancement to detailed 
studies, which are made prior to--and results of which are a 
determining factor in--a determination by the Congress that the 
project should be authorized and funded for construction. Thus, 
this proposal is currently in a feasibility stage, and will remain 
so until such time that Congress may approve authorization for pre
construction studies and appropriation of funding therefore. On the 
basis of detailed studies made during the next stage, the EIS will 
be appropriately amended or updated. 

·~t) Increased turbidity which is expected to occur downstream from the 
project during the winter months is not listed as a major adverse 
environmental impact in the EIS. It is discussed as an unavoidable 
adverse impact, the significance of which presently is not wholly 
known. There is some evidence to support a view, however, that the 
impact may be relatively minor. Estimates of 15 to 35 ppm of sus
pended sediment are based on concentrations below glacial-fed natural 
lakes in Alaska. One of these is Skilak Lake. The Kenai River, 
which flows from this lake, is generally recognized as one of the 
more important salmon streams in Alaska. 

I. . ~ ''j 
:x - Comment noted. 
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4 8 Comment noted. 

4~The most feasible alternative .hydroelectric sites in the Southcentral 
Railbelt and Yukon regions were considered during the Stage 1 Interim 
Report. Stage 2 studies would consist primarily of a more in-depth 
evaluation of the alternatives already considered. 

50considerations of environmental .factors related to road construction 
will be considered in great detail when and if studies for such 
roads are authorized and funded. At the present feasibility stage 
of planning, the exact location of access roads is not known. 

51 Concur. As soon as it is determined--as a result of consumation of 
the provisions of the Native Claims Settlement Act--what agency or 
organization will have the management res pons i bi 1 ity for the major 
portion of adjacent lands, efforts will be made to incorporate 
recreational development into that organization's plans and goals. 
These lands are presently in a state of flux, having been designated 
as Native Village Deficiency Lands. 

52Impacts of the transmission lines, insofar as can be presently 
predicted with a reasonable degree of accuracy, are discussed under 
appropriate resource categories throughout the EIS. A comprehensive 
environmental assessment of the impacts of all the alternative 
transmission line corridors has been made by the Alaska Power Admin
istration. This document is included in the appendix to the Corps• 
interim feasibility report, and is available for public review in 
the District office. 

53we agree. Such a map would have been included had it been made 
available by any of the responsible fishery resource agencies. This 
type of information will not be available until fishery studies 
currently underway are completed. 

54 The .statement. describes suspected and known impacts of ATV access to 
basin moose and caribou herds. 1t also acknowledges that road 
access will increase the potential for additional hunting pressure. 
As stated by the Alaska Department of Fish and Game, in commenting 
on the EIS, that agency has the statutory authority and capability 
to control hunting pressure. 

55This could conceivably happen, particularly during the early years 
following project completion while the river is still divided 
amongst a series of braided channels. However, the river is expected, 
through regulated flow and elimination of high flood stages, to 
eventually assume a basically single, meandering channel. ~/hen this 
occurs, with water having been concentrated in a single channel, the 
surrmer navigability of the stream might well improve. Concurrently 
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with this, downstream recreational opportunity may well improve 
during the summer months. Heavy sediment loads and high flood 
stages which now characterize the river during the height of the 
outdoor recreational season will be significantly diminished, thus 
making the area more attractive to general outdoor recreationists. 

tJSAs stated in the EIS, winter ice conditions are not expected to be 
significantly changed downstream from Talkeetna. Above Talkeetna 
the river may become more hazardous for winter travel. Such use 
above Talkeetna, at the present time, is minor. 

~:~The extent of floatplane use is described in more detail in a pre
vious paragraph entitled Air. The terms 11 minor" and 11 common 11 are 
relative in context. In comparison to known areas of comrnon or 
high floatplane use in Alaska, such use in the Upper Susitna Basin 
is considered to be relatively mincir. 

~3 Again, 11 Very little" is a relative term .. The use of ATV's and 
floatplanes by hunters, fishermen, and other recreationists in the 
remote setting of the Upper Susitna Basin is miniscule compared to 
areas near human population centers where easy access is provided 
by roads. 

The first half. of this comment is not clear as to what is meant by 
"implies." It is agreed, however, that minimal sheep and goat 
hunting along the Denali Highway may well indeed be the result of 
minimal populations. 

6..0 This section has been updated to reflect the current status .of lands 
affected by the project. The status of filing on these lands is 
not cogent at this time, since exchanges presently proposed are 
subject _to an amendment to PL 92-203 and possibly to Alaska statutes. 

b!_ This is a purely conjectural statement. No such assertion has 
been made by any of the responsible fish management agencies, since 
such a determination can only be made based on detailed studies, 
which are currently underway. It would be just as valid to state 
that the opposite condition could occur; i.e., alteration could 
improve overwintering capability of the main stream. 

u:! Comment noted. 

bJ Comment noted. 

{;1 There appears to be a conflict between the first sentence of this 
paragraph whiCh states: 11 

••• alteration of stream velocities 
affect swimming performance of fish and utilization of their food 
supply introducing stress and mortality."--and subparagraph 4 of 
the previous paragraph which states: "With increased flow, there 
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would be no impact on fish .life, adverse or beneficial.11 The content of. 
the remainder of this paragraph is noted. 

65The statement has not been modified. Comment noted. 

66 Comment noted. 

67 The subject of reduced discharges during the summer months as related to 
recreational transportation (navigation) is discussed in response to an 
earlier BLM comment. _We agree that if lands in the project area are 
turned over to the Natives, recreational usage in the Upper Susitna 
Basin will likely be restricted, and·that if a new State capital is 
constructed close to the Susitna River, recreational demand will increase. 
The project, by providing public use on lands which would otherwise be 
restricted to such use by Native ownership, will contribute significantly 
to the recreational needs of people living in the new capital. 

68 The visitation figures were developed by a private consultant in coordi
nation with the Bureau of Outdoor Recreation and the Alaska Division of 
Parks, and are included in the Recreation Section of Appendix I of the 
feasibility report. 

6~ Comment noted. 

70 Comment noted. 

71 Comment noted. 

72 The sentence referring to "probable" wilderness classification is accurate. 

73 It is stated in the EIS: .. Degradation of visual quality in general 
would be a major adverse effect of project construction. This would be 
attributable primarily to roads, dam construction, right-of-way clearing 
for the transmission line, and the obtrusiveness of the transmission 
line itself." No meaningful qualification as to what extent roads and 
transmission lines will impact upon esthetics can be made, since such 
impacts are wholly subjective in nature, and are dependent upon each 
individual's sense of what constitutes esthetic impairment. 

7~ Comment noted. 

75 See response number 49. 

76 Coal and other hydroelectric alternatives, including Lake Chakachamna, 
are sufficiently addressed in the EIS to explain why they were not 
selected as the recommended plan. Development of the Beluga Coal 
Fields may indeed be developed regardless of the presence or absence of 
the Upper Susitna hydroelectric project. 
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7 ?on fhe( con'trary. ~there a~e 'existing' fl obdi ~g. problems along. the 
Susitna River which requ1re control. One 1nvolves the town of 
Talkeetna which is being threatened by riverbank caving, and the 
other involves nearly annual damage to the Alaska Railroad tracks. 
"Benefits" from flood control are indeed small, thus very little of 
project benefits are attributed to it (0.03 of 1 percent of average 
annual benefits). 

78 The EIS makes it perfectly cleafthat the depicted transmission 
corridors are all alternatives which were tonsidered arid all but 
one of which were rejected.· There are nb transmissibn line planned 
for construction in relation to this project which would pass through 
the Copper River Basin. 
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United States Department of the Interior 
NATIONAL PARK SERVICE 

Alaska Task Force 
524 West 6th Street, Room 201 

Anchorage, Alaska 99501 

November 11, 1975 

Colonel Charles A. Debelius 
District Engineer 
Alaska District 
Corp of Engineers 
P.O. Box 7002 
Anchorage, AK 99510 

Dear Colonel Debelius: 

We have been asked to submit our comments on the draft environmental 
statement, "Hydroelectric Power Development, Upper Susitna River 
Basin, Southcentral Railbelt Area, Alaska" di.rectly to your office. 
Our comments are as follows: 

A section should be included to show projected future power require- I 
ments of .the railbelt area. This section should provide a comparison 79 
of existing requirements and projected needs. 

The impacts concerning recreational opportunities need expansion. In I 
a land of so many natural.lakes it seems that a reservoir of the 
proposed design (long and narrow) would be of little recreational 80 
attraction. The attraction would be the fish that were planted and 
the facilities provided (which could be done for natural lakes~ thus 
not requiring the project). 

The document states that very little recreational use is now made of 
the upper Susitna basin. Future needs (1986) should be shown. This 
area will receive increased pressure by 1986 and will be significant 
when the Susitna flats are furth.er developed. The summer draw down 
of the Watane project wiil impair the recreation use of the project 
and leave a barren area which will not be o.vailable for any use or 81 
provide wildlife habitat. Does this activity balance the loss of 
white water and river boating due to the. impoundments? Aside from 
access to a previously primitive area, how do the recreational improve-
ments compliment or blend with those of the region e.g., Mt. McKinley 
National Park and Denali State Park? How was the figure of 77,000 
potential visitors arrived at? 

The power line should not be built to Fairbanks. Such an approach 
would eliminate the severe impacts of such a line through the Broad 
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82 

83 

84 

85 

86 

Pass area and the Nenana Canyon. Why is it necessary to transmit 
power north to the Fairbanks area? The esthetic damage caused by 
transmission line construction should be more carefully examined. 
Consideration of underground lines in certain stretches should be 
carefully considered. Economic costs should not be the only 
consideration for those sections where ethetics are most important. 

6 .02. Alternatives 

All alternatives need expansion. On page one of the draft EIS, the 
resolution states in part an investigation of "any competitive 
alternative." Can this really be done if on the one hand oil and 
gas alternatives are dismissed in view of a "national effort," and 
coal is discounted on the basis of extensive adverse envi~ental 
impacts even though statements such as on page 71 i~icate ~ 
extensive studies of the impact of coal miming have not been 
conducted. An alternative consisting of the development of several 
sources combined to produce the power requirements of the State 
should be considered. · 

6.02.2 Coal 

It should be stated that the Healy Coal fields have been developed 
and that the strip mining damage in this area has been taking place 
for a number of years. 

Roads from the Healy coal fields have been built and the transporta
tion problem is minimal when the generating plant is adjacent to the 
coal source. Higher local employment will be realized by develop
ment of coal energy source.s. 

6.02..3 Oil and Natural Gas 

I 
These fuel sources need to be considered in more detail. · What will be 
available in the Fairbanks area by 1986 and what are the cost 
benefits in relation to the $1.343 billion 1975 required for the two 
dam project •. 

6.o4.2 Devil Canyon 

This alternative should be more carefully examined. Even with a low 
firm energy capability it appears that this project would produce 
power during the seasori when it is most needed. The impacts from 
this single dam project are minor as ·compared to the two dam project. 
Less transmission line construction would be required with this 
alternative combined with other projects. This.project appears to 
have the highest recreation potential. 

s~ I We recommend that the question of environmental impact versus cost 
d benefit of development for a number of energy sources be explored. 
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Not enough discussion of the intertie and the secondary social
economic impacts of the intertie, i.e. encouragement of strip 
development all along the power line. Do we really need/want an 
intertie in Alaska? How much energy is lost through transmission 
lines? 

Water for domestic/agricultural use will soon be in short supply. 
1 How does this use of water fit in with long range water needs. ~~ 

Under section 4.0 the impact of the material sites to construct 
the dams has not been evaluated. Gravel, limestone for cement, and 
earth for land fill if taken from sites not be to flooded will have 
a major impact on the areas esthetics and important sightseeing use. 
If local limestone is used to make the cement necessary for the :3(.) 
Devil's Canyon Dam, this will create scar~ on the landscape and 
considerable air and noise pollution in an area critical to the 
visitor to this Mt. McKinley region. Limestone sources near Cantwell 
if utilized and processed there would create visual and air pollution 
impacts to the Mt. McKinley National Park visitor, as well as the 
residents of Cantwell. This impact must be evaluated and mitigated 
in this EIS. 

AGHenson:jkm 

69-737 0 - 81 - 40 

Sincerely, 

I { /. ).) .. . t""~'- ·. ~. 
, ~ . ~ !L \o~~ ~ . 

. • \.J __,.A -----~ 
Albert G. Henson 
Project Leader 
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RESPONSE TO COMMENTS BY 
U.S. DEPARTMENT OF THE INTERIOR 

NATIONAL PARK SERVICE 
ALASKA TASK FORCE 

79 An entire section (2.04) is devoted to a discussion of energy needs. 
Figure 9 is a graph which illustrates a five-year record of energy 
consumption (1970-1974) plus projected load growth through the year 
1999. 

80 Recreation is not the purpose of the reservoirs. However, they will 
inevitably attract some visitation for recreational purposes. Recrea
tional usage, as estimated in the EIS, is claimed as a project benefit, 
but its contribution to project justification is infinitesimal--being 
less than 0.2 of 1 percent of total project benefits. 

81 The reservoirs, either directly or indirectly, afford more recreational 
opportunity in the Upper Susitna Basin than would otherwise exist, both 
as a result of the flatwater recreational opportunity afforded by the 
reservoirs, and access provided by the road system which will be necessary 
to construct and operate the project. Most of the reservoir recreational 
visitation will be associated with the Devil Canyon site. Watana will 
be much less attractive as a result of its drawdown. The loss of white 
water, itself, cannot be measured in terms of trade-offs to recreational 
uses afforded by the hydropower project. Recreational uses of the white 
water, on the other hand, can be directly related to post-project recrea
tion. Present and future boating uses of Devil Canyon would not begin 
to compare to other forms of recreation uses in the Upper Susitna Basin 
(primarily hunting and fishing), with or without the project. The 
visitation estimate was provided by a private consultant who closely 
coordinated his procedures and methodology with the Bureau of Outdoor 
Recreation and the Alaska Division of Parks, and is included in the 
Recreation Assessment section, Appendix I, of the feasibility report. 

82 The purpose of the hydropower project would be to provide projected 
energy load requirements to the Southcentral Railbelt area and parti
cularly to the two large demand centers of Fairbanks and Anchorage. The 
esthetic impact of the transmission line will be carefully examined, and 
every effort made to minimize its visual impacts in determining the 
exact alinement of this facility. Consideration of underground cables 
has been made, and a discussion of this alternative has been added to 
the EIS. 

83Achievement of national energy goals was not the only criterion upon 
which the selection of the hydropower alternative was based. Neither 
were environmental impacts the sole basis for the rejection of the coal 
alternatives. Economic factors played a larqe role in these determinations. 
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84 The development of coal as a means of producing electrical power was the 
economic standard against which each of the hydroelectric plans was 
tested. That is, the power benefits used in computing the benefit-to
cost ratio represented the cost of producing the same amount of power by 
constructing and operating a generating system using coal as the fuel. 
For purposes of simplification and more direct comparability to each 
hydro system alternative evaluated, a single large coal-find complex 
located in the Healy area was utilized. The Healy Creek coal district 
has available reserves approximately equal to the energy production 
requirements of the 100-year period of analysis. Since this coal field 
has already been developed for· this very purpose, it is a logical choice 
for comparison. Socioeconomic impact would develop each time a generating 
facility was .constructed in the area, but the overall permanent jobs 
arising from operation would have a minimal effect on the overall 
economy of the area. 

85 Oil or natural gas, from whatever source, is expected to be an expensive 
source of energy in the future. A major consideration in the hydropower 
proposal is the conservation of nonrenewable resources. The benefit/ 
cost ratio of the proposed hydropower project would be comparable to 
near future oil and natural gas alternatives. 

86 As stated, the project--by itself--has a low firm energy capability and, 
therefore, is not economically viable when compared with the economic 
standard of coal. That is, in order for the project to pay for itself, 
the wholesale mill rate would be greater than that of an alternative 
coal system. A fluctuating pool has less recreation potential than a 
steady reservoir as proposed in the selected plan for the Devil Canyon 
facility. This alternative is discussed in Section 6.04.02 of the EIS. 

87 During the process of plan formulation, the objective of Environmental 
Quality was considered along with the objective of National Economic 
Development in the development and evaluation of alternative plans, as 
prescribed by the Water Resource Council •s Principles and Standards. 
Thus, environmental impacts were weighed against the monetary benefits 
for each of the alternatives explored. 

88 The discussion of the transmission systems has been expanded in the EIS. 
Since essentially all of the corridor system traverses either public 
lands or lands which may be assigned to the Natives, there should be no 
significant potential for uncontrolled 11 Strip 11 development. An intertie 
is essential if the proposed hydroelectric project is constructed. It· 
also has other advantages related to reliability of energy supply to the 
State's two largest load centers. Average energy loss through the 
transmission lines will be 0.7 percent of the total energy transmitted, 
but the 6.1 billion kilowatt-hours of firm annual energy is the net 
energy available at the delivery points near Anchorage and Fairbanks. 

89 Should the proposed plan be implemented, the summer flows of the Susitna 
River will be regulated, and water in excess of summer power needs 
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will be stored for release during the fall and winter months. There 
would not appear to be any future water supply shortages for domestic/ 
agricultural use in the Lower Susitna River Basin, and the proposed 
dams only temporarily store the water for hydroelectric power generation. 

90 Restoration of material borrow areas outside the reservoir pools will 
be conducted to blend the sites into the surrounding area as much 
as possible to minimize the esthetic impact. In compiling the construc
tion costs for all alternatives, the utilization of cement manufactured 
outside of Alaska was used. If local areas are developed as limestone 
sources, appropriate measures will be taken. to minimize the adverse 
impacts of such action. 
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United States Department of the Interior 
NATIONAL PARK SERVICE 

L7619 
(PNR)CAE 

Pacific Northwest Region 

Fourth and Pike Building 
SL·nttlc, Washington ~IHIOI 

October 22, 1975 

· Colonel Charles A. Debelius 
District Engineer 
Alaska District, Corps of Engineers 
P.O. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Debelius: 

We have reviewed the draft environmental impact statement for 
Hydroelectric Development, Upper Susitna River Basin, Southcentral 
Railbelt Area, Alaska, and have the following comments. 

We are quite concerned about the possibility of an above-ground, 
high-voltage power line paralleling the eastern boundary of Mount 
McKinley National Park. The statement does not give specific 
information on routing, tower design, or vegetational and scenic 

01 impacts, so it is difficult to determine the extent of impacts on the ~ 

Park and its visitors. We request that contact with our office in 
Anchorage be maintained regarding the progress of this project and 
that we be informed of decisions regarding the Cantwell to Healy 
trapsmission corridor. 

We feel that the alternatives for power transmission corridors on 
page 89 are inadequate. Firstly, underground systems are not 
considered--especially in the Cantwell to Healy section. Certainly 
the cost for underground lines would be more, but the statement 
should weigh economic.considerations against the other impacts 
involved. Impact on scenic values near Mount McKinley National Park 
and in the Nenana Canyon will be substantial, and thus we feel that 
undergrounding must be seriously considered. 

The second reason we consider the alternatives for power transmission 
corridors inadequate is that there is no analysis of impacts. 
Figure 15 graphically presents the alternatives. The text then states 
that the proposal was selected on the basis of cost, reliability, and 
potential environmental impact, but none of the needed information is 
presented. An environmental statement should present enough informa
tion for the reader to understand why the proposal was selected over 
the alternatives. 
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94 I
Thc National Register Criteria (36 CFR 800) should be applied to the 
<.:abin which was identified by Uw Alaska Division of Parks and would 
be inundated by the Watana reservoir. These procedureswere printed 

, in the Federal Register of February 4, 1975, and should be consulted. 

Sincerely yours, 

ck ..•• ~.~ 
Edward J. Kurtz 
Acting Regional Director 
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RESPONSE TO COMMENTS OF 
THE NATIONAL PARK SERVICE 
PACIFIC NORTHWEST REGION 

9.1 A map has been added to the EIS which more clearly indicates the 
location of the transmission line corridor. The exact alignment 
within this corridor, and tower design, have not yet been determined, 
but esthetic impacts will be a primary consideration in powerline 
location and tower design. In any event the transmission line 
will be located on the east side of the George A. Parks highway 
and the Alaska Railroad through the Broad Pass--~1ount McKinley 
National Park area, and every effort will be made to either entirely 
conceal the line or minimize its visual obtrusiveness. The 
National Park Service will be kept fully informed of decisions 
regarding the Cantwell to Healy segment of the transmis~ion line 
corridor. 

92 The EIS has been expanded to inc.lude a discussion of underground 
cables as an alternate made of transmitting electricity. Economic 
considerations will not be the basis for selecting overhead trans 
mission lines in lieu of underground cables. Other factors which 
will be considered include environmental impacts, technical problems, 
maintenance, and reliability. 

9 ... 1The EIS has been expanded to include a discussion of the relative 
impacts of the alternate transmission line corridors. 

94 As stated in the EIS, the current National Register of Historical 
Places was consulted, and revealed no National Register properties 
which would be affected by the project. National Register criteria 
(36 CFR 800) will be applied not only to the cabin identified in the 
preliminary reconnaissance study made by the Alaska Division of Parks 
under contract to the Corps, but to the entire area affected by 
the project. This includes thorough archaeological and historical 
surveys along all access road routes, transmission line corridor, 
and the dam and reservoir sites. 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF OUTDOOR RECREATION 
NORTHWEST REGION 

IN REPLY REFER. TO: 
'""00 sscat'D '''EN''F • • 

95 

E3027 V ,., .. SICOND AYENU!. RM. 990 
55

'Wia•: VAI&8111118't'OII 081Q4 SEAnU, WASHINGTON 93174 

Colonel Charles A. Debelius 
District Engineer 
Alaska District, Corps of Engineers 
P.O. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Debelius: 

The Draft Environmental Statement, "Hydroelectric Power Development, 
Upper Susitna River Basin, Southcentral Railbelt Area, Alaska," has 
been received in this office for review and comment. The following 
corrunents are provided for your consideration. 

We recognize that environmental studies are not complete; nonetheless, 
we would like to mention two subjects which we feel should be covered 
in more detail. · 

I 
The whole subject of. roads to the hydroelectric developments, to the 
recreation facilities, and to and along the transmission c6rridor has not 
been adequately addressed. Locations and impacts of roads whether per
manerit or only for the construction period need to be discussed in 
greater detail. · 

I
The intrusion of man as construction worker and later as recreationist 

96 may have significant impacts on the ecology of this area. The effect 
· of man and his machines and the impacts associated should be discusset:l 

in greater detail also. 

~ I It should be noted that this is the view of our office and does not 
9 • necessarily represent the official view of the Secretary of the 

Interior. 

We appreciate the opportunity to comment and hope our comments will 
assist in the preparation of the final statement~ 

Sincerely yours, 
Maurice H. Lundy 
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RESPONSE TO COMMENTS BY 
U.S. DEPARTMENT OF THE INTERIOR 

BUREAU OF OUTDOOR RECREATION 

95Specific location of roads~ both permanent and temporary, has 
not been determined at thiS stage of planning for the proposed 
projects. Detailed planning and design for this transportation 
network will be accomplished in the post-authorization stage. ·A 
proposed road corridor. has been identified for the approximate 
64-mi 1 e road to the Watana dams ite {Figure 4). Location, design, 
construction, rehabilitation, and maintenance of the project road 
system will be given prime cons,ideration with the utilization of 
good 1 andscape management practices. When the specific road system 
has been developed, this system and its related impacts will be 
discussed in future supplements to the statement. 

9C The opening up of the Susitna Basin to man and his machines is 
considered one of the major adverse impacts of the proposed pro
Jects. This action will increase the need for institutional 
regulations in an area that presently has few tQ control activities 
that would be magnified because of easy access. This; in turn, will 
have both social and economic impacts in that man may not be able 
to do things in the future that he was used to doing in the past, 
and would cost more because of the need to enforce the regulation 
to protect the environment. 

97 Noted. 
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U. 5. DEPARTMENT OF TRANSPORTATION 
FEDERAL HIGHWAY ADMINISTRATION 

Room 412 Mohawk Building 
222 S.W. Morrison Street 
Portland, Oregon 97204 

November 24, 1975 

Colonel Charles A. Debelius 
District Engineer 
Alaska District, Corps of Engineers 
P. 0. Box 7002 
Anchorage, Alaska · 99510 

Re: Draft Environmental Impact Statement 
Hydroelectric Power Development 
Upper Susitna River Basin 
Southcentral Railbelt Area, Alaska 

Dear Colonel Debelius: 

, II~ REPLY REFER TO 

10ED.3 

We have the fo 11 owing comments on the above DEIS which you may wish 
to consider: 

1. The report depicts that the general choice of the routes to place 
the transmission lines is within the existing highway corridor 
from Summit to Healy. At present, there is nothing to mar the 
pristine beauty of the valley except for the railroad on one side 
and the highway on the other. The Nenana River meanders through 
a pass in the Alaska range. The beauty is stunning viewed from 
both the railroad and the highway. To add a transmission line 
through this corridor would certainly destroy the unusual natural 
beauty. The Broad Pass area south of Cantwell is without trees 
and transmission lines would be difficult to hide. 

We have noted there is no mention of the recent archeological 
find near Carlo Creek. You may wish to include this in your 
discussions on page 93. 

3. A discussion of impacts to the existing highway system that may 
occur as a result of this project is needed. This should include 
the potential need for reconstruction or added maintenance costs 
resulting from transporting necessary construction materials. 
Also, any hazards to traffic that mc..y occur during construction 
should be discussed. 

We appreciate the opportunity to comment on this draft EIS. 
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Sincer ly_yours, 

~ -~:.L!e-~/~l4~a{N'l--
Richard C. Cowdery, Direc~ 
Office of Environment and Design 



RESPONSE TO COMMENTS BY 
U.S; DEPARTMENT OF TRANSPORTATION 

FEDERAL HIGHWAY ADMINISTRATION 

98 Corrment noted. 

99 

100 

The recent archeological find near Carlo Creek was excavated in a 
road cut on the Parks Highway near Mt. McKinley National Park .. 
The remains of both fossils and artifacts were found in this 
buried site. Thorough archeological reconnaissance will be made 
of the entire transmission line,corridor prior to establishing the 
exact alinement of the transmission line. It is expected that most 
sites can be avioded by judicious alinement. If and where this 
should be impossible, appropriate salvage or other mitigative 
measures will be taken. 

The total impact of this project on the existing highway system 
has not yet been evaluated. the impact would include additional 
vehicle travel due to the project construction phase. Only a mod
erate increase in vehicle traffic over normal highway travel due 
to the use of project facilities is expected after project construc
tion. Studies required to evaluate the potential need for recon
struction or added maintenance costs will be made during the 
detailed planning phase. No such needs have been identified during 
the feasibility stage of planning. Impacts on the highway system, 
overall, should be minor. 
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Form :.ur F 1320.1 (1--61) 

Memorandum 
OFFICE OF THE SECRllARY 

SUBJECT, 

FROM 

TO 

DATE, November 11 • 1975 
Hydroelectric Power Development, Upper I• reply 

Susitna River Basin, Southcentral Railbelt Area, refer to: 

Alaska 

Secretarial Representative, Region 10 

District Engineer 
Corps of Engineers 
Anchorage, Alaska 

Attached is the only comment received from DOT agencies on the 
subject EIS. 

~ Regional Representative of the 
Department of Transportation, Region 10 

Attachment 
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DEPARTMENT OF TRANSPORTATION 

UNITED STATES COAST GUARD 

From: Commander, Seventeenth Coast Guard District 

t.IAILINCI ADDRIEIIS: 
CO!Iolt.IANDI!R ( tin lJ 
11TH COAST G~ !STRICT 
I'PO SIEATT\..11 ..-n1 

1 October 1975 

To: Secretarial Representative, Region 10, Seattle, WA. 
Attn: CAPT R. T. BROWER 

Subj: Review of EIS for Hydroelectric Power Development, Upper 
Susitna River Basin, Southcentral Railbelt Area, Alaska; 
comment concerning 

l. Subject EIS has been reviewed and the only significant Coast I 
Guard impact would be the increase in recreational boating activity 101 
on the newly created lakes behind the dams. No other areas of 
Coast Guard interest were revealed. 

By 
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101 Comment noted. 

RESPONSE TO .COMMENTS BY 
U.S. OEPARTMEUT OF TRANSPORTATION 

COAST GUARD 
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DEPARTMENT OF THE ARMY 
U.S. ARMY COLO REGIONS RESEARCH AND ENGINEERING LABORATORY 

HANOVER, NEW HAMI-'SHIRE 03755 

CRREL-RE 12 November 1975 

SUBJECT: Review Draft Susitna Impact Statement 

District Engineer 
U.S. Army Engineer District, ALASKA 
P.O. Box 7002 
Anchorage, AK 99510 

1. USACRREL staffs both in Fairbanks and Hanover have reviewed the 
Draft Environmental Impact Statement, 11Hydroelectric Power Development, 
Upper Susitna River Basin, Southcentral Railbelt Area, Alaska." We 
find the report a comprehensive assessment of the proposed project and 
one which deals realistically with the adverse environmental effects. 

2. Our comments are more specifically directed at questions requiring 
further investigation and which should be kept in mind as the project 
develops. These are briefly stated: 

a. The influences and constraints of permafrost at the dam sites 
for design purposes and in the reservoirs, particularly as related to 
erosion along shorelines. The need for proper assessment of permafrost 
conditions and how the impoundment will modifY ground temperatures is 
apparent. 

b. The influence of a fluctuating river level below Devil Canyon on 
winter ice formation. Ice production is likely to increase as a result 
of the fluctuating-water levels (breaking up of the ice cover due to 
peak power rel~ases). This may cause down river ice problems due to 
natural or man-made obstructions. 

c. The production of frazil ice in the white water section of Devil 
Canyon and earlier ice formation in the reservoir. These may result in 
restricted flow conditions and greater ice formation in the impoundment. 

d. The change in reservoir and down river water qualities particularly 
under winter, ice-covered conditions. The question of modified sediment 
load and its significance to both fish productivity and flood plain ecology 
requires additional investigation. 
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e. Modification in flood plain and reservoir shoreline vegetation as 
a source of high quality forage for moose and waterfowl and methods to 
reduce adverse visual impacts. The question of large, seasonal fluctuation 
in the Watana impoundment and how to stabilize the shoreline for wildlife 
and recreational use and erosion control requires further investigation. 

f. Site investigations related to transmission line corridors. These 
are required to resolve questions of large mammal impacts and optimal 
restoration techniques for erosion control and visual impacts. 

3. We also note an apparent discrepancy ~n the calculation of the annual 
production of 3.0 billion KWH for the Devil Canyon (180MW/44oo cfs/Francis 
unit is given on p. 3; on p. 45, Table I, average regulated flow is 
approximately 4200cfs/month; 9200cfs/4400cfs/180MV ~ 376MW per month or 
4.5 billion KWH per year). Is this a real difference or due to assumptions 
made in arriving at the 3.0 billion figure? 

4. I look forward to receiving copies of,the final statement and in pro
viding the District with continued input from our staff. 
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ROBERT L. CROSBY .,1 ~ 
Colonel, CE ~ 
Commander and Director 



RESPONSE TO COMMENTS BY 
DEPARTMENT OF THE ARMY 

CRREL 

10'-::> The Corps generally concurs with the needs for further investi ga
~ tions as itemized under paragraph 2 of the CRREL letter. All 

necessary additional engineering and biological studies will be 
conducted during the pre-construction stage of planning. 

103 The 4,400 cfs relates to the maximum discharge per each 180 mw 
(name plate) unit, and in no way enters into the energy potential 
of the river. The actual dependable capacity of each unit is 
roughly 171 mw based on the firm annual energy and a 50 percent 
plant factor. It must be realized that only under peak load re
quirements or heavy reservoir inflow would all 4 turbines be 
operated simultaneously. For example, if all 4 turbines were 
operated at full overload capacity for an entire year (4 X 180 mw X 
1.15 = 828 mw), the energy produced would be 7.25 billion kilowatt 
hours of energy. By applying the Devil Canyon maximum head to 
the basic power equation, the resulting average monthly streamflow 
required to produce the hypothetical 7.25 BKwh energy would be tn 
excess of twice the average monthly streamflow of 9,200 cfs. 

Subsequent estimates of dependable capacity based on average annual 
evergy have resulted in a re-sizing of the Devil Canyon units to 
194 mw, each with a maximum hydraulic capacity o'f roughly 6,200 cfs. 
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U. S. E N V I R 0 N ME N T A L P R 0 T E C T I 0 N A G E N C Y 

REGION X 
1200 SIXTH AVENUE 

SEATTLE, WASHINGTON 98101 

lfPLY TO 
AnN Of: 

lOFA - M/S 623 November 13, 1975 

104 

Colonel Charles A~ Debelius 
Department of the At-mY 
Alaska District, Corps of Engineers 
P. 0. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Debelius: 

We have completed review of your draft environmental impact 
statement, "Hydroelectric Power Development, Susitna River Basin" 
and submit the following comments. 

The increased river turbidity during the winter months caused 
by releases from the reservoir is of particular concern .. The 
statement, on page 46, says "preliminary studies by the Corps of 
Engineers indicate that the suspended sediment would be at low levels 

~ (15-35 ppm)... These levels of suspended sediment are sufficiently 
high to warn of potential violations of water quality standards. 
These Joint Feder,al-State Water Quality Standards (18AAL·70.020) 
limit suspended solids by prohibiting deposits which adversely affect 
fish and other aquatic life reproduction and habitat. The standards 
limit turbidity to less than 5 Jackson Turbidity Units (JTU) above 
background. 

We recognize the high natura 1 suspended so 1i ds load carried by 
the Susitna River. During the winter, however, the Susitna contains 
relatively clear water. The absolute value of the solids level is 
n6t as important as the change in timing of the higher solids level 
from summer to winter. The magnitude of this change and potential 
standards violations should be discussed in the final impact statement. 

I 
Another concern would be possible altered temperatures due to 

releases from the reservoir. According to the statement, by using 
multiple level discharge outlets, the temperature of the released · 
water could be made to approximate natural conditions. We are interested 
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in the operational details of this procedure. How:will natural tempera
tures be established once the project is in operation? 

. The discussion of supply and demand of electric power on pages 
40 and 64 implies no large excess of power not needed by the projected 
population increase. That is, no large amounts of power~would be · 
available to promote large scale industrial projects with their 
secondary environmental effects. A more quantitative discussion is 
needed to show the approximate equivalence· of future demand and supply 
of energy. 

Under 11 Sedimentation" on page 62 mention is made of deposits of 
heavier sediments in the upper reaches of the Watana reservoir. Would 
the higher drawdown at Watana combined with gradual bottom slope and 
sediment accumulation form large mud areas devoid of vegetation? 
Would these areas tend to increase as the age of the project increased? 
These questions and possible remedies need to be addressed •. 

Additional environmental studies are promised when congress.ional 
authorization for the project is obtained. Because of the present 
insufficiency of information in some areas, the statement is not adequate 
for review purposes at this time. Consequently, we are classifying 
our comments on this project as ER-2 (Environmental Reservations
Insufficient Information). The ER rating is based on the potential 
violation of Water_Quality Standards. This issue must be addressed 
in the final stattneent. The Insufficient Information rating is based 
on the anticipate~~uture studies. This classification of the Environ
mental Protection Agency's comments will be published in the Federal 
Register in accordance with our responsibility to inform the publicof 
our views on proposed Federal actions .. 

Our rating of the project relates solely to its water quality aspects 
and does not indicate either our opposition or support. The Environmental 
Protection Agency's responsibility is to make certain that adverse impacts 
within our area of expertise are clearly documented. 

Thank you for the opportunity to comment on this draft environmental 
impact statement. If you have any questions concerning· our comments 
or categorization procedures. please let us Know. 

Sincerely yours, 

J cziL: u _{) -.Jc~ -2.r~-vJ 
Wa~ter D. Jaspers 

Director 
Office of Federal Affairs 
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RESPONSE TO COMMENTS BY 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

REGION X 

104 Due to the sediment retention characteristics of the. reservoirs, 
suspended sediments downstream from the Devil Canyon Dam would be 
significantly reduced overall. This reduction would be most 
apparent during the summer months when glacial melt results' in 
extremely high sediment loads. This-presently occurs during the 
salmon spawning period, when siltation and turbidity are likely the 
most critical to aquatic life reproduction and .habitat. The EPA 
estimated increase in turbidity during the winter months may be 
high. These estimates of 15 to 35 ppm in the releases at Devil Canyon 
Dam are based on measured suspended sediment concentrations below 
glacial-fed natural lakes in Alaska, including rivers flowing from 
Skilak, Tustumena, Eklutna, and Long Lakes. The proposed projects 
will have multiple-level discharge outlets which will permit selective 
withdrawal of outflows from a range of reservoir elevations. As 

·stated in Section 4.01 of the EIS, sediment samples taken by the 
Alaska Department of Fish and Game during the winter of 1974-75 in 
the Susitna River between Gold Creek and Talkeetna indicated a range 
of 4 to 228 ppm. 

1u5 One of the major reasons, along with control of oxygen content, for 
incorporation of multiple-level discharge outlets into the dam 
structures is to provide for temperature regulation of water released 
from the reservoirs. Since there will be thermal stratification 
in these deep pools throughout the year, water can be released from 
various heights, or combination of heights above the 11 dead 11 storage 
space, to provide a mix of waters approaching natural streamflow 
temperatures. 

106 See response number 255. 

10 7 The answer to both questions is 11yes." These are phenomena charac
teristic of any reservoir receivtng heavy sediment loads and having 
significant periodic drawdown. Mudflats would become most extensive 
in areas immediately above the low-water pool. As the water level 
falls from the high pool elevation, much of the sediment accumulated 
within the inundated streambed would be flushed down into the 
reservoir. Lands immediately above the low pool elevation would 
become inundated too early in the spring for plant growth to establish. 
However, the higher elevations within the drawdown area would probably 
develop a growth of annual grasses and forbs prior to being inundated 
late in the summer or early fall. 

1 {j 8 Comments noted. 
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FEDERAL POWER COMMISSION 
REGIONAL OFFICE 

555 BATTERY STREET, ROOM 415 

SAN FRANCISCO, CALIF. 94111 

Colonel Charles A. Debelius 
District Engineer 
Alaska District, Corps of Bngineers 
P. o. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Debelius: 

December 4, 1975 

We have reviewed your Draft ~~vironmental Impact Statement on the 
Hydroelectric Development Upper Susitna River Basin, Southcentral Railbelt 
Area, Alaska, dated September 1975. 

These comments of the San Francisco Regional Office of the Federal 
Power Commission's Bureau of Power are made in accordance with the National 
Environmental Policy Act of 1969, and the August 1, 1973, Guidelines of the 
Council on r~vironmental Quality. 

Our comments are primarily directed toward the need for power that 
would be produced by the Upper Susitna Development, the alternative power 
sources, and the fUel situations relative to non-hydroelectric power 
alternatives. 

The recommended plan is to construct dams and power plants at the 
Watana and Devil Canyon sites and electric transmission facilities to the 
Railbelt load centers. The proposed plan for the Watana site would include 
the construction of an 810-foot high earthfill dam and power plant which 
would contain three Francis turbines with a nameplate capacity of 250 MW 
each. The firm annual generation would be 3.1 billion kWh. Development of 
the Devil canyon site would include a 635-foot high thin-arch dam and power 
plant with four Francis turbines, each.rated at 180 MW. The firm annual 
generation would be 3.0 billion kWh with regulated streamflow from Watana 
storage. The electrical power generated would be transmitted to the 
Fairbanks -Tanana Valley and the Anchorage - Kenai peninsUl.a areas. The 
recommended development is shown to be economically feasible. 
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(l) 1he Need for .Power 

We agree with and endorse the subject report's assertion in Section 2.o4 
that substantial aJJPunts o'f new generating capa.ci ty will be needed to meet 
'future power requirements o'f the Southcentral Railbelt area. Recent studies 
o'f the Southcentral and Yukon region (which includes the Southcentral Rail
belt as its main component), as de 'fined in the 1974 llaska Power Survey Report 
o'f the Executive Advisory Committee, indicate that rapid rates o'f increase 
in power requirements will continue at least 'for the balance o'f the 1970's, 
re'fle~ting economic activity associated with North Slope oil development 
and expansion o'f commercial and public services. Estimates beyon!f 1980 
reflect a range o'f assumptions as to the extent o'f future resources use and 
industrial and population growth. Al1 indications are that accelerated 
growth will continue through the year 2000, w:i th economic activity generated 
by North Slope oil' and natural gas development being a major 'factor - but 
only one o'f several important factors. It is generally considered that the 
Southcentral-Yuk.on regional population will continue to grow at a faster 
rate than the national and state averages, that future additional energy 
systems and other potential mineral developments will have a major effect, 
and that there will be notable expansion in transportation systems. Signi
ficant economic advances 'for all o'f &aska and especially 'for the llaska 
Native people should be anticipated as a result o'f the Alaska Native Claims 
Settlement Act. Other in'fluencing 'factors could be cited, but the general 
outlook is 'for fUrther rapid expansion or energy and power requirements in 
the Southcentral-Yukon area. 

A range of estimates 'for future power requirements of the Southcentral 
and Yukon regions is presented in the 1974 Report o'f the Alaska Power Survey 
Technical Advisory Committee on EConomic Analysis and Load Projections. The 
range of estimates attempts to balance a myriad o'f controlling factors . 
includins costs, conservation technologies, available energy sources, t,ypes 
of Alaskan development, et cetera. The higher growth range anticipates 
significant new energy and mineral de~lopments :from among those that appear 
more promising. The lower growth ral\,g~ generally assumes an unqu.aJ.i'fied 
slackening of the pace of develOpment 'following completion of the Alyeska 
pipeline and, in our opinion, is not considered realistic. The-mid-range 
growth rate appears to be a reasonable estimate which we adopt as most repre
sentative based on recent mani'festations and our assessment o'f future condi
tions. It should be noted that there are several responsible advisory committee 
members who 'feel that recent acceleration or mineral raw material shortages 
of all kinds indicates a possibility that ~n the high range estimates 
could be exceeded. Table 1, which is a condensed extract o'f information 
contained in the aforementioned advisory c~ttee report, summarizes load 
estimates-for the Southcentral and Yukon Re~ns. Indicated load increments 
by decade are as· 'follmm: 

644 



I , 
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Increments of: Southcentral-Yukon Power .Reg,uirements 

l972-l9BO 19tlO-l990 1900-2000 1972-2000 
?eak t'\.nnua.l. Pea\ Annual i"e-a.k -~\mml\l : ~#\ "·--i\1 ~\\~:~I 

Jemand Energy Demand Energy Demand Energy Demand Energy 
Mv CMh m GWh m GWh m GWh 

Higher 
ii;stima.te 858 4 623 446o 28 llO 2800 13 070 8 148 45 803 

Mid-Range 638 3 093 930 4 570 1 950 10 240 3 518 17 903 

According to the sub,j ect report, a total of 6100 GWh of firm annual 
energy would be produced by the combined Devil Ganyon-Watana system which 
would have a nameplate capacity of 1470 W. Although the report does not 
indicate proposed commercial operation dates, based on information in our 
files the project would be staged and the initial Devil Canyon installation 
(3000 GWh and 720 MV) could become operable in 1985 and the ultimate installa
tion in 1950. Under this timetable it is apparent that there is a need for 
power in the Southcentral-Yukon Region by 1985 and 1950 in the order of mag
nitude of at least as nru.ch as the proposed subject development. 'Iherefore, 
operation of the proposed project would help meet the power needs of the 
Southcentral Railbelt area by 1985 and beyond. 

(2) Alternative Power Sources and Fuel Situation 

Our recent estimate of power values for the Devil Ganyon-Watana project 
indicates that the most economical alternative to the project's output would 
be power from a combined cycle generating plant using natural gas as an operat
ing fuel. We acknowledge the subject report's premise that there are many 
questions concerning future availability and costs of natural gas and oil 
for power production. It is the policy of this Commission to discourage use 
of natural gas as an operating fuel for power generation in the contiguous 
United States. Due to changes in requirements, other Federal and/or Stat,e 
agencies may impose restrictions on the future usage of natural gas and oil 
for electric power production throughout Alaska. Recognizing the undertainty 
of the future availability of natural gas and oil after 1985 for new generat
ing capacity, the possibility of its restrictive use if available, and its 
sensitivity to worldwide pressures, coal may be the most likely alternative 
fuel for thermal-electric plants to be constructed in the mid-1980's and beyond. 
Essentially, we agree with the discussion of alternative sources of power in 
paragraphs 6.02.1 - 6.02.10 of the subject report. 
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(3) Other Alternatives to the Proposed Action 

The Corps • J)!<~IS discusses several potential a.l terna.ti ve h~'droelec tr .ll' 
developments within the Southcentral Railbelt Area. All of these alternatives 
either have a greater adverse environmental impact than the proposed plan, 
or are not considered feasible at the present time. 

Attachment 
(Table 1) 

Very truly yours, 

f(~I1jl/ /~ ·. ·... W (Deputy) 

M. THOMAS 
(Acting) Regional Engineer 
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0< .... 

... 

· Region 

...., Scuthcentre.l 

Yukon (Interior) 

Tota1 

Southcentra1 

Yukon (Interior) 

Total 

TADLE 1 

Total PoHcr Rc~uircmcnts 

Southcentral and Yukon Regions Jj 

Actua1 Requirements 

.. 1972 

Estimated·Future Requirements 

Peak .: Annua 1' 
Demand· Energy 

tiM · ,-· G·~/h 

31 7 1 4·65 

115 542 

432 2 007 

1980 
Peal< Annual 

Demand Energy 
~M m!h 

990 5 020 

330 , 610 

, 320 6 630. 

1990 
Peak Annua1 

Demand Energy 
111\~ GHh 

Higher Rate of Growth 

5 020 30 760 

760 3 980 

5 780 34 740 

2000 
Peak Annt.:a1 

Dem;~nd Ene-;~y 

~l\4 G\·lh 

7 190 40 810 

1 390 7 oco 

8·580 47 810 

L1 kely Mid-Range Gro\~th Rate 

790 3 790 ., 530 7 400 3 040 , 5 ':!"'\" 
"'"' .J 

' ...... 

280 , 310 470 2 270 910 ·4 610 

1 070 5 100 2 000 g 670 3 950 1 9 910 

... . . 
Jj. As defined in ~he 1974 Alaska Po~Jer Survey 



RESPONSE TO COMMENTS BY 
FEDERAL POWER COMMISSION 

REGIONAL OFFICE 

1(j9Statements and conments from the Federal Power Commission are noted, 
including the general agreement on power needs and alternatives. 
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STATE COMMENTS AND RESPONSES 

State of Alaska 
State Policy Development and Planning 
Department of Environmental Conservation 
Department of Commerce and Economic Development 
Department of Fish and_Game 
Department of Natural Resources 
Department of Public Works 
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JAY £ /lAMMOND, GOVERNOR 

STArt ffi.ICr 8MLDI'IIl6T AN/J nANNING POUCH AD -IIJII(AU lSI II 
PND/Il GS.JSII 

Colonel Charles A. Debelius 
Corps of Engineers 
Distric~ Engineers 
Department of the Army 
Alaska District 
P.O. Box 7002 
Anchorage, Alaska 99510 

November 10, 1975 

Subject: Southcentral Railbelt Hydroelectric Project 
State l.D. No. 75091103 .. 

Dear Colonel Debelius: 

The Alaska State Clearinghouse has completed review on the subject 
project. 

The following agencies were invited to review and comment: 

State of Alaska 

Department af.corrmunity & Regional Affairs 
Office of Planning & Research (H&SS) 
Deparbnent of Environmental Conservation 
Department of Fish & Game 

Anchorage 
Fairbanks 

Department of Highways 
Department of Law 
Department of Natural Resources 

Division of Lands 
Division of Parks 

Department of Public Works 
Department of Commerce & Economic Development 
Alaska Energy Office 

Division of Policy Development 

Five of the above agencies responded and their comments are attached. 

. IThe State does not o~ject to this project at this time, however~ our final 
11 0 position cannot be detenni ned until a more comprehensive r.evi ew of this 

project has ·been completed by the State. 
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It is obvintJ'i fr-1w. ! fH· t'•"·POII~('5 rt••:r!iVPd in !.his office that a great 
deal of additional studies will have to be dlJne before the real luipact 
can be determined. The Governor has created a multi-agency State Task 
Force to conduct a thorough assessment of the Susitna River hydroelectric 

. power development proposals. This group will make recommendations to 
the Governor on a number of critical aspects of the proposal. including 
an analysis of demand projections, alternate energy sources. growth 
impacts, and environmental effects. The Corps should consider this Task 
Force as its basic contact with the State on this project • 

• 
The Clearinghouse finds this project to be consistent with State long-range 
'planning goals and objectives. Therefore, this letter will satisfy the 
review requirements of the Office ofManagement and Budget Circular A-95. 

Sincerely, -

~~~~ 
State~Federal Coordinator 

Attachment 

cc: Commissioner Langhorne Motley 
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RESPONSE TO COMMENTS OF 
· STATE OF ALASKA 

STATE COVER LETTER 

Subsequent to receipt of the Alaska State Clearing House letter 
of 10 November 1975, the Corps met with the Governot·'s multi
agency State Task Force on 12 December 1975. This group was 
established to conduct a thorough assessment of the Susitna River 
hydroelectric power development proposal, and to make recommend
ations to the Governor on a number of critical aspects of the 
project. ·The purpose of this initial meeting, which was considered 
very fruitful by Task Force members, was to provide a more comp
rehensive review of the project. Subsequent coordination will 
be conducted with the Task Force tp provide them with additional 
information on which to base their recommendations. 

Detailed studies will be conducted in the future to evaluate, in 
depth, the impact of the project before recoll1Tiending funding of 
construction should the additional studies indicate the project is 
still viable. 
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MEMORANDUM 
TO: 

FROM: 

Raymond \'l. Estess 
State-Federal Coordinator 
Divinion of Policy Development 

and Planning 
FILE NO: 

:~ .. ,, _., 
Office of the G~~ TELEPHONE NO: 

Ernst W. Mueller ~ SUBJECT: 

"· .. =·:-i ·.1 t·~· :: 

Conuni a·sioner 
Department of Environmental Conservation 

Draft EIS--Hydroelectric Power 
Development, Upper Susitna 
River 

The Department of Environmental Conservation is aware that the proposed 
activity is a legislative action. However, if the Congress does authorize 
the construction of this project as the Corps of Engineers is requesting, 

.,. , • .,.rf 

the Corps must initiate detailed studies culminating in the fo.rmulation of a 
comprehensive environmental impact statement on the proposed hydroelectric 
power project. Rather than·!?~mply commenting on the draft EIS, it is essential 
that this Department and other· interested State and Federal agencies particj- 12 
pate in all stages of the planning, research, and construction review phases 
of this activity. 

To implement thia.proposal, the Department of Environmental Conservation 
proposes that a joint Federal-State task force be formed and meet on a 
regular basis to review, comment,fand advise the Corps on the environmental 
implications of each phase of the proposed hydroelectric power project in 
the Upper Susitna Basin. Members of this task force should include repre·
sentatives from the Governor's Energy Office, the Department of.Environmental 
Conservation, the Department of Fish and Game, the Department of Natural 
Resources, the United States Fish and Wildlife Service, the National Marine 13 
Fisheries Service, the Bureau of Land Management, and the Alaska Power 
Administration. 

By utilizing such an interdisciplinary planning team, the environmental, ~ 

social; economic, .and engineering aspects of this project can be fully 14 analyzed and researched, and appropriate mitigating measures taken. 

The following are our comments on the draft EIS: 

The figure of 35~ salmon ~ry mortality in turbines (p. 51, EIS) shoulq be 
footnoted and referenced as there arc a large number of variables that may 
affect this figure. In addition to fish ID9rtality in turbines, there are 
several other project-associated conditions listed which, if considered 
collectivcl~,', might represent potential for significant impact to resident 
and anadromous fish. They are as follows: 

a. 'l'he unspecified effects of cooler sununcr and winter· water 
temper.atures on anadromous and resident fish (p. 67 of the 
Feasibility Study). 

b. The effects on migrating fish caused by the reduction of 
natural river flows during late June and early July (p. 69). 
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c. 'Effects of the spilling of water over Devil's Canyon Dam 
(pp. 66-67). 

d. The possibility that reduction in flow, turbidity, and 
temperature below Devil's Canyon Dam might cause disorientation 
of migrating salmon during an "initial period" during and. 
after construction (p. 70). 

e. The feasibility of passing migrating fish over and through 
the high dams (p. 72). 

on page 75 of the Feasibility Study, there is the possibility, however small, 
that transmission lines might impede migrating big game through its inherent 
characteristics, such as constant noise (line hum) and "smell" (ozone). Any 
in-depth studies of impacts resulting from this project's transmission line 
routings, including al,ternate routes, should be referenced. In addition to 
direct impacts such ~s on scenic-visual quality and archeological sites, such 
studies should deal with indirect impacts such as new residences, for example, 
the new capital site and industries that otherwise could not locate in the 
region without the available power. 

The figure cited for frequenc·r of spilling excess water at the Devil' s Canyon 
Dam on page 46 (once every 10 years, three-da~ duration} can also be con
tested. The magnitude of the nitrogen super-saturated water problem on the 
Columbia River suggests that resident and anadromous fishes could be adversely 
affected on a much more frequent basis. The reduced flow velocity downstream 
from the dam will more than likely allow passage of fish upstream into pre
vio~sly inaccessible areas adjacent to the dam, subjecting them to the 
problems cited above. Precautions taken to mitigate these problems are no~ 
stated and one has to assume that few, if any, measures will be taken in dam 
construction to accommodate these concerns. 

In reference to page 58, EIS, the climax or near climax vegetation, in this 
case predominately white spruce, is also preferred nesting for a number of 
important avian species. 

One major potential adverse impact not mentioned (p. 67, EIS} is failure of 
the dam structure. With regard to this, more detail is needed on the high 
potential .in the region for severe seismic activity. What, in addition to 
seismic shocks, are the chances for landslides generating surges of dis
placed water, fault displacement, and other respons~s to seismic activity 
~xc<.!cdinq structural limits? The effect of inundated areas of seismic 
activity is only now being und~rstoou, and must be fully addressed in the EIS. 

Attention should also be given to «ny l<~ntlslide potential res!Jlting from 
inunda.tion and subsequent saturation and/or erosion of Blopcs. Thin is 
particularly true whete permafrost exists. Little is known and less is 
understood about the behavior of permafrost around and under an inundated 
area, but one certainty is that it will thaw under w.;ter and where exposed 
at shoreline. This could lead to mass wasting on even moderate slopes, 
creating an unstable condition that could then migrate uphill. A detailed 
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r treatise on the behavior·of permafrost is strongly recommended for this pro
ject. The threat of massive erosion resulting from liquification of perma
frost constitutes a priority impact consideration. 

What volume of sediment annually do the ppm load figures represent, i.e., wha~ 
is the basis for projecting a "500 year" project life? (p. 91.) 

One failing of the environmental impact statement is a more detailed analysis 
of Alternative Hydrologic Basins in the Southcentral Railbelt Area (6.03) and 
Alternative Power Transmission Corridors (6.05). While the case for the 
Upper Susitna River site is convincingly and completely presented and acknowl
edging that the DEIS is written specifically for this site, the alternative 
areas are not developed in sufficient detail. Phrases like "tremendous 
financial investments" and "substantial environmental impacts" (p. 78) are 
used to justify rejection of specific alternatives. These comments are bighly 
subjective and should not be substituted for factual data. 

It is al~;o a point of conjecture that alternative exotic enc:.:;gy sources, 
particularly geothermal, should be categorically dismissed as be.inq economic
ally and technological..ly impractical in this region. This is not necessarily 
so and may represent a serious underestimation of their long-term potential. 
For example, hydrogeneration from non-constant energy sources is showing much 
promise. Also, tidal power was understated as there is potential for using 
Cook Inlet's large title range in an environmentally acceptable manner. 

The us~ of different scales for the map series Figures 4-8 makes easy com
parison of competing land use values difficult. This is especially true 
where the major landmarks (e.g., Susitna River and tributaries) are not 
included on the map. For example, compare Figures 4 and 7. The Upper 
Susitna River, Watana, Devil's Canyon Damsites, and proposed transmission 
corridors should be highlighted on the habitat map so that the impacted area. 
can be easily seen. It would also pe helpful to incorporate more detailed 
information on wildlife distribution and seasonal movements in the final 
environmental statement than that provided by the map series of the Joint 
Federal-State Land Use Planning Commission. One major source in this regard 
could be the Alaska Department of :Fish aJ?.d Game's Alaska Wildlife and Habitat 
Atlas. This information base could be further expanded through informal dis
cussions with wildlife biologists of the State and the u. S. Fish and Wildlife 
Service. 

One point that has not been adequately addressed in the DEIS is the following 
question: Will the proposed hydroelectric power development act as a catalyst 
for urll'lanted growth in Southcentral 1\laska? 'l'he literature is replQte with 
c.:~ses which clearly indicate that h:i:ghways and sewer and water systems can 
induce unwanted growth. Docn the ,;amc.· rationillc hold true~· for the proposed 
hy<lroclectric facility in the Upper Susitn<l Basin? These questions have been 
only weakly addr~ssed on pages 63 and 64 of the DEIS. 
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RESPONSE TO COMMENTS BY 
STATE OF ALASKA 

DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

112 Concur. 

jl1L~ Concur. We suggest that local government entities also participate. 

114 Conment noted. 

115 

116 

The 35 percent mortality rate on fish, such as young salmon, is a 
figure based on Corps of Engineers experience at other high dams. 

a. This will be a factor. Alteration of temperature regime 
will certainly influence salmon egg development, and possibly 
outmigration time. As stated in Section 4.01 of the EIS, the us~ 
of multi-level discharge outlets at the dams would allow for some 
adjustment in temperature to approach the natural river temperatures. 

b. The EIS acknowledges in Section 4.02 the possible impact on 
migratory salmon. 

c. Supersaturation of gases requires more than spill. Tem
perature, distance, and volume are also factors. Thi~ impact is 
discussed in the EIS and will be the subject of detailed design 
studies. 

d. Same as b. 

e. Based on extensive studies on the Columbia River and in 
British Columbia, cost, engineering, and biological considerations 
cumulatively make fish passage over high dams infeasible. 

Concur. These considerations will be studied and evaluated in 
detail prior to any recommendation for project construction. 

117 A change in design of outlet and generating faCilities at the 
dam has revised the spill frequency at Devil Canyon as shown in 

· the EIS. Salmon are not likely to attempt to migrate to the dam, 
even if passage is possible (which appears unlikely}~ince the last 
tributary in which they are able to spawn is Portage Creek-
several miles below the dam. Contrary to the stated assumption, 
features will be incorporated into the dam outlet works to mini
mize nitrogen supersaturation. 

118 Comment noted. 

jljl~ Dam design will incorporate features to withstand earthquakes of 
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An extreme magnitude of 8.5 with an epicenter of 40 miles which is 
greater than the maximum credible earthquake that could be expected to 
affect these damsites. No dams designed by the Corps of Engineers have 
ever failed, and the Corps has a record of being very conservative in 
designing safety features into dams. 

120 For a discussion cif landslide potential resulting from thawing of 
permafrost, see response Number 173. 

1~1 Additional sediment information can be found in Appendix I of the 
feasibility report. Project costs and benefits are based on a standard 
100-year period for this type of project. Actual useful life of the 
project would be substantially more than 100 years, and, based on 
sedimentation studies alone, the project would have a useful life in 
excess of 500 years. 

122 The alternative hydrologic basins and power transmission corridors were 
studied in sufficient depth to determine their economic, social, environ
mental, and engineering feasibility. All alternatives rejected for 
further consideration failed to meet standards of acceptability under 
one or more of these criteria. A more thorough analysis of each of 
these alternatives is displayed in the Feasibility Report and its 
technical appendices. Phrases such as "tremendous financial invest
ments 11 and "substantia 1 en vi ronmenta 1 impacts 11 are supported by the 
results of previous studies on many of the alternative damsites. 
Reports of these studies are available in the District office. These 
terms are not the basis for rejection of specific alternatives. The 
Congressional mandate specifically directed the Corps to evaluate the 
Devil Canyon Project. 

123 ''Exotic energy sources" were not categorically dismissed. The long-term 
potential of geothermal energy is clearly acknowledged in the first 
sentence of the discussion of this alternative, which states: "Geo
thermal resources may eventually provide significant power generation in 
Alaska; ..... " (emphasis added). However, as clearly stated in the EIS, 
this alternative depends on technological development and economic 
feasibility. Futhermore, it is considered to be a future supplemental 
means of generatin·g power. It is not cons.idered to be a reasonable 
alternative to proven types of power generation within the time-frame of 
projected future electrical needs. Tidal power is not rejected on the 
basis of technical feasibility, We do not agree that it could be 
developed in Cook Inlet in either an economically or environmentally 
acceptable manner within the foreseeable future. 

124 The Susitna River and the damsites have been emphasized in figures 
showing the various resources within the Railbelt area. Information in 
the Alaska Wildlife and Habitat Atlas is similar to data in the 
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Southcentral Regional Profile printed September 1974 in cooperation 
with the Joint Federal-State Land Use Planning Commission for Alaska. 
The Corps of Engineers also had the close cooperation of the State and 
Federal fish and wildlife agencies in developing the EIS. 

As stated in Section 4.18 of the EIS: "The population of the area 
will increase with or without the development of hydroelectric projects 
proposed for the Susitna River; construction of this proj~ct is not 
expected to have any significant long-range ef~ect on overall pop
ulation growth, but is rather designed to fulfill presently projected 
needs of a growing population as one alternative means of producing 
power which will have to be provided in one way or another." For further 
response to this comment, see response No. 255. 
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STATE 
of AlAS:<A 

FAOMt 

Raymond W. E~tcss 

State-Federal Coordinator 
Division of Policy Development 

and Planning 
Office of the Governor 

DATf October 16, 1975 

Langhorne A. Motley ~ 
Commissioner !If' 
Department of Commerce and 

Southcentral Railbelt Hydro
electric Project 
State I.D. No. 75091103 

Economic Development 

The hydroelectric project proposed by the Alaska District Corps 
of Engineers is a key element in meeting Alaska's future power 
needs. 

1126 

At present, the project needs to receive an intensive and detailed~ 
study of several potential adverse impacts on the environment. iZ'~ 

These include further examination of the dam's effect on the r 
anadramous fish, the increased turbidity of the Susitna River 
during winter months, and the inhibition and higher mortality of 
the caribou population. 

However we believe the project should, at this point, receive 
the full support of the State for the following reasons: 

a) It utilizes a renewable resource; 
b) environmental impact is comparatively less than 

alternative power sources; 
c) federal approval would result in the Corps receiving 

needed funding to obtain the answers to the necessary 
questions of adverse environmental impac·t, through 
further detailed analysis and study. 

In summary, project is definitely necessary if Anchorage and 
Fairbanks are to receive low-cost, dcpenda.ble power, and the 
subsequent lack of heat, noise, and air pollution problems 
add to its feasibility. The draft environmental impiict 
statement raises several pertinent questions, but the answers 
will only be achieved through State and Federal support of the 
project. 
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RESPONSE TO COMMENTS BY 
STATE OF ALASKA 

DEPARTMENT OF C0~1MERCE AND ECONOMIC DEVELOPMENT 

126 Conment noted. 

JL2.~ Concur. Such studies are proposed for the pre-construction stage 
of detailed planning. . 

128 Comments noted. 
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M·EMORANDU.M State of Alaska 

TO: 

FROM: 

Pete Cizmich 
Regional Supervisor 
Habitat Protection 
Department of Fish & Game 
Anchorage 

Larry J. Heckart 
Mgt/Research Coordinator 
Division of Sport Fish 
Department of Fish & Game 
Anchorage 

DATE: 

FILE NO: 

TELEPHO;iE NO: 

SUBJECT: 

October 2, 1975 

Susitna (Devil's Canyon, 
E. I.S. Comments 

Following are the consolidated comments on the Corps of Engineers draft 
E. I.S. pertaining to the Susitna River Hydroelectric development": 

Page 18, last paragraph - It is significant that some salmon species rear 
juveniles for several years in fresh water prior to seaward 
migration. This paragraph implies they·originate in salt water. 
The fresh water rearing segment may be the most critical. 

Page 19, paragraph 1 - Should mention what surveys and the year(s) they were 113. ll 
conducted to determine that fish do not migrate beyond Devil Canyon. '' 

paragraph 2 - This is not indicative of Northern District Cook Inlet 1131 
(Susitna River Basin) as a whole. 

paragraph 3 - ADF&G currently has escapement goals for Kenai and I 
Kasilof rivers. We cannot conclude that adequate escapement occ~rs JL~~ 
into the Susitna River because escapement goals have been reached 
in the· Kenai and Kasilof rivers. 

paragraph 4 - This paragraph should be rewritten as it is misleading 
as written, i.e.,: according to the ADF&G, a significant percentage 
of the Cook Inlet salmon run migrates up the Susitna River. Spawn-
ing is found to occur as far upstream as Portage Cr k, approximately 13!.3 
three miles downstream from the Devil Canyon dam site. Spawning 1 

and rearing salmonids occur in many clearwater sloughs and tribu-
taries fr·om Portage Creek downstream to the confluence of the Susitna 
Chulitna rivers. 

Last two sentences in paragraph are okay. 

paragraph 5 - Should identify study (first sentence) as 1974 assess-I 
ment study by ADF&G. 
Omit last sentence. 
Also, king salmon are excluded. Barrett's 1974 repo~t indicates 
king salmon present. 
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Page 20, paragraphs 1-5 - Trying to relate Cook Inlet catch to Susitna River 
stocks may be misleading. The Department does not have a method of 
differentiating salmon stocks in upper Cook Inlet that are landed 
in the commercial fishery. We do know that the majority of salmon 
landed in the Northern District commercial fishery are produced in 
the Susitna basin. However, we do not know what proportion of the 
commercial catch landed between the latitudes of Anchor Point and 

13 5 the Forelands are produced in the Susitna basin. 

13 61 Page 21, 

13 71 Page 23, 

13 sl Page 24, 

13 giPage 27, 

In certain years, primarily even years, a substantial per cent could 
be from the Susitna River. Therefore, to use the Northern District 
catch as an indicator of the Susitna production would be invalid. 

The case pack for Cook Inlet as an indicator of Susitna production 
is also worthless in that it reflects the total cases of salmon 
packed in all districts of Cook Inlet and in some years includes fish 
packed from Bristol Bay and other areas. 

In essence there is no present method of affixing a value to the 
Susitna River salmon production. We do have a "gut feeling" based 
on experience, that a substantial proportion of Cook Inlet salmon pro
duction is from the Susitna watershed. 

paragraph 1 -Why not a life history section for resident species, 
as given for anadromous species? 

paragraph 3- Omit "limited". The numbers of game birds is unknown. 

Figure 7 - The white (unmarked) area in the center of the caribou 
range map is both summer and winter range. This area should be so 
indicated. 

paragraph 3 - Not true! 
transmission corridor. 

Bears occur in both directions along the 

14 Of Page 37 & 38 - Recreation in the areas affected downstream of Devil' s Canyon 
would appear to warrant mention. 

Page 46, paragraph 1 - What is the source of information indicating unregulated 
summer silt loads? Again, while summer siltation is decreased and 
the effects may be beneficial, the increased winter silt load may 
cause deleterious effects. 

At what point is the (15-35 ppm) sediment load calculated and at 
what seasonal period? 

If multiple level discharge outlets are utilized to approximate 
normal stre~m temperatures it may be implied that in the winter 
water will be drawn from the bottom of the reservoir. It is logical 

662 



to assume release from these levels would carry a greater silt load 
than those closer to the surface~ 

If this is so, di.scussions referring to a winter milky textured 
"glacial flow" may be extremely optomisti c. 

If the 15-35 ppm winter sediment load is calculated at the release 
sits it can. be expected to increase rapidly as the downriver flows 
replace the sediment load lost upstream in the reservoir. 

Estimates of 15-35 ppm winter sediment load appear extremely low 
and 1 i kely would not apply for any distance below Devel Canyon. 
Winter turbidity may well exceed the indicated estimate. 

141 

Page 49, paragraph 1 - If regulated flows are not great enough adults may be t 
unable to enter sloughs and tributaries to spawn. Concern is ex- 42. pressed for extremely low water years and planned regulated flows 
under these conditions. 

paragraph 2 - What flow reductions will occur during construction and J Jl43 
the subsequent fill period and for what duration? 

paragraphs 3 & 4 - More current data is now available re numbers of I 
sloughs and tributaries utilized by salmon-and other mainstem migra- 144 
tional characteristics. 

The clear water condition of the Susitna River during winter.months I 
could be a contributing factor to salmon fry utilizing the mainstem. 
If a year-round somewhat milky-textured "glacial floor" condition is 
introduced because of controlled water releases below the dam, fry 
may not be able to rear in the mainstem Susitna River. 

145 

paragraph 7 - It is 1 i kely that a program to improve fish access to Ji
4

G 
the sloughs as a result of decreased summer flows will not only be 
feasible but "necessary" and required. 

Page 50, paragraph 1 - Previously (page 46) it was stated downstream water 
temperatures would approximate normal winter regimes. This para
graph implies decreased temperatures. 

Green stated in his paper, entitled Ecological Consequences of the 
Pr_QP_o_s_~ Mor:i!.'l...PJI.!"_~_the .fraser Ri v~- that reduction in downstream 
discharge and resultant water velocities during the spring sea"1ard 
outmigration could adversely affect surviva1 of young salmon by ex
tending the period required to make the migration. 

. 
He also suggested reductions in turbidity would likely limit daily 
migration to the darker hours, further extending the total migra
tional period. 
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147 

1481 

14 

15~ 
1511Page 51, 

15~Page 52, 

15 ~Page 53, 

Columbia River data indicates mortality of salmon incre11ses with the 
time required to complete the downstream migration. 

(see further comments following re increased mortalities dependent 
on silt loads). 

Reductions in summer flow temperatures can be expected to reduce 
the speed of upstream migrating salmon. The degree to which this 
may affect maturation and eventual spawning must be determined. 

Increased winter temperatures downstream of Devil Canyon can be ex
pected to increase the rate of development and may load to premature 
fry emergence and downstream seaward migrations. These effects must 
be determined. 

paragraph 2 - Should indicate what flows will be during this period. 
What about other water quality parameters? 

paragraph 4 - This agency currently has available little evidence of 
significant mainstem Susitna River spawn,ing downstream of Devil Canyon. 
Therefore, unles,s flows are high enough to flood the slough and tri
butary areas ,where spawning is known to occur, benef.its are likely 
to be of little value. 

paragraph 5 - While Green made this statement as re improved egg 
survival. he also suggested further increases in mortalities due to 
predation were possible due to decrease in turbidity. 

It was also suggested that altered temperature, discharge; and tur
bidity regimes could significantly reduce the survival of outmigrant 
juvenile salmon. 

There is no solid evidence available that adult salmon can adequately 
adjust to altered flow, temperature, and turbidity regimes. 

paragraph 6 - final sentence - There is no evidence of mainstem 
spa~oJning so it is doubtful there is anything to enhance. The reduc
tion in summer flows may cause a reduction in both tributary spawning 
areas and tributary and/or mainstem rearing. 

paragraph 7 - This also applies to downstream areas. Insects are 
found to provide an important part of rearing fry diets. 

paragraph 3- This sentence sounds theoretical. 
supporting this statement. 

Cite evidence 

paragraph 4 - Paragraph meaningless. 
significant. 

Sample size too small to be 
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paragraph 5 - Improvement of habitat quality through construction of JiS
4 transmission lines is theoretical. · 

Page 56, paragraph 1 - Hunting pressures will not increase, only the potential ~ 
for hunting pressure increases. ADF&G has the statuatory capabilities . ~t) 
to control the actual pressures. . 

Page 65, paragraph 2- Will the summer silt loads during the 10-12 year con- I 
struction period actually be decreased, or perhaps increased as a jlt)() 
direct result of excavation, road byilding, etc.? 

Page 66~ paragraph 3 - Again, only the potential for hunting pressure is J1Si-J 
increased. II 

General Comments: 

Findings indicate the lower reaches of the Talkeetna River are very important 
to adult and fry salmon. Changes in the Susitna River could potentially have 
a great effect on this area, too. 

Another area not mentioned in the report is the possibility of· the Susitna 
River just north of Talkeetna being a major milling area for salmon spawning 
downstream as is indicated by two seasons of tagging studies. The changes in 
the Susitna River could affect fish returning to the Talkeetna, Chulitna, and 
lower clearwater tribu~aries of the Susitna River. 

158 

Mention is not made of the loss. of game habitat downstream of D~vil Canyon I 
due to flow regulation, thus eliminating the periodic flooding necessary for 

159 maintenance of riparian bar areas. Moose habitat can be expected to be ad-
versely affected due to resultant successional changes in the downstream 
areas from Devil Canyon to,Talkeetna. 

This statement refers only to regulation versus non-regulation. The 12-year I 
period of construction and ,resultant effects on the fish, wildlife, and 1GO·. 
recreational resources are not addressed. 
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RESPONSE TO COMMENTS BY 
STATE OF ALASKA 

DEPARTMENT OF FISH AND GAME 

1.29Asentence has been added establishing the fact that juvenile 
salmon may spend several years in freshwater before migrating to 
saltwater. 

1J0The paragraph is considered factual as presently stated. No data 
have been provided from any authoritative source, including the 
Alaska Department of Fish and Game, that salmon have ever been 
recorded upstream from Devil Canyon. 

jl:3JL The statistics presented i~ this paragraph of the EIS are takeny 
as indicated by reference, from Leaflet #26 prepared by the State 
of Alaska Department of Fish and Game. 

132 Comnent noted. 

jl~~A statement has been added that a significant percentage of the 
Cook Inlet salmon run migrates into the Susitna River Basin. 

134The paragraph has been revised as suggested with exception of 
omittin.g the last sentence. The s.tatement made in the 1975 Alaska 
Department of Fish and Game assessment that a portion of the pink 
salmon run may have been destroyed by a late August-early September 
flood has not been omitted. 

135There is no attempt anywhere in the referenced five paragraphs to 
relate Cook Inlet catch to Susitna River s.tocks. Neither is there 
any reference to case packs for Cook Inlet as an indicator of Susitna 
production. We agree that there is no present method of affixing 
a value to the Susitna River salmon production and have not attempted 
to do so. We have added a statement that the Alaska Department of 
Fish and Game accords a significant percentage of the Cook Inlet 
salmon run to the Susitna River Basin. 

JL~E; The inclusion of a life history section for anadromous fish was 
an optional decision made by the writers of the EIS. There is no 
requirement by NEPA or CEQ guidelines that such a section be 
included in an EIS. Salmon were included because of the great 
significance (recreational as well as economical) accorded this 
species. Also, project impacts are more subtly associated with 
the life requirements of salmon than with any of the other major 
fish species. 

jl~~Concur. The statement has been revised to indicate that the numbers 
of game birds are unknown. 
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1 3~ Caribou range map is as shown from maps in the Southcentral 
~e_g_ion_pl Profile and the Alaska Wildlife and Habitat Atlas. 

140 

141 

The statement has been clarified to indicate that grizzly bear 
are also found throughout this P,art of Alaska. 

Possible improvement of summer fishing conditions might occur 
with reduced sed_iment loads downstream of Devil Canyon dam. Other 
recreation downstream of Devil Canyon does not appear to be sig-
nificantly affected at this time. · 

Detailed information on hydrology, including sedimentation, can be 
found in Appendix I of the feasibility report. Multi-level water 
release structures do not draw water from the bottom of the reser
voir storage pool (the so-called dead storage pool}, but generally 
from the upper one-half to one-third of reservoir storage. 

Comment on the replacement of sediment load in water releases at 
Devil Canyon is discussed in Section 4.01 Hydrology and Water Quality 
of the EIS. We concur that sediment loads below the dam would probably 
increase as sediment is picked up from the riverbed, but the 15 to 35 ppm 
refers to the releases at Devil Canyon dam. 

142 
Conrnent noted. 

:L~:l There will be no reduction of downstream flows druing construction. 
Close coordination with the. U.S. Fish and Wildlife Service and the Alaska 
Department of Fish and Game wi 11 be undertaken to pre-determine 
minimum flows d~stream from the dams during filling. 

144 The EIS will be updated or supplemented as significant new information 
is acquired and provided to the Corps of Engineers. 

11:1-5 This determination will be an objective of fishery investigations 
as the study progresses. 

14G Fish access to the sloughs as a result of decreased summer flows 
will be improved if it is found to be necessary and required. 

14'7 Comments noted. 

148 As previously stated, m1mmum flows required to maintain the fishery 
will be determined in cooperation with U.S. Fish and Wildlife Service 
and Alaska Department of Fish and Game. Impacts on other water 
quality parameters which might result from withholding a portion of the 
water during high flows for reservoir filling is not known at this time. 
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14~ l.omrnents noted. The EIS has included additional temperature and 
turbidity information from the Moran Dam study. 

15U If provhion'> .we mad<' to pl't'Vi'llt hydl'.lUlic hlod.;.tqt''> IO " .. tllllnll 
·.pdwniny tributt~ries and slou~)hs (as U1e US says there will be, 
if necessary), it is not likely that tributary spawning areas will 
be reduced. The EIS does not state that mainstem spawning will be 
enhanced. We agree that 1 ittl e. if any, mainstem spawning occurs 
under present natural conditions. However, it is not unrealistic to 
assume that some spawning habitat could develop in the mainstem within 
the reach subjected to significantly reduced summer sediment loads 
and flooding. 

1 b) Concur. 

152 The second sentence in the referenced paragraph does make a theoret
ical statement. The evidence supporting the statement is contained 
in the sentence itself where an eAample is cited of natural lakes 
in Alaska which have heavy glacial inflow, yet sustain fish pqpulations. 

153 The Alaska Department of Fish and Game is the source of these figures 
(as indicated by reference in the paragraph). They are included 
here only as a matter of officially recorded data--observations 
made during one moose survey. The paragraph contains no allusion as 
to the significance of the figures--they speak for themselves. 

154 Disagree. Transmission line rights-of-way are known to improve 
habitat for wildlife species which benefit from subclimax vegetation. 

155 Concur. The sentence has been modified to indicate that there will 
be a potential increase in hunting pressure. · 

156The paragraph which is the subject of this comment refers to sediment 
and turbidity changes which would occur upon completion of the project. 
Any increases in turbidity during construction would be of extremely 
short duration, while small diversion dams were being placed to direct 
river flow through bypass tunnels. Dam construction, itself, would 
be done "in the dry," thus construction of the dams would have no 
significant impact on water quality. 

157 Concur. The sentence has been modified to indicate a potential 
increase in pressure on existing game populations. 

158 Comments noted. 

15 9 Disagree. 
conclusion 
regulation 

Until studies are made of this situation, no positive 
can be made concerning the downstream impacts of flow 
upon moose habitat. However, there is e good possibility 
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that moose browse will be increased as a result of regulation. 
Bar areas within the braided stream-channel are too frequently and 
extensively flooded under natural conditions to support any signif
icant amount of browse vegetation. When the flow becomes regulated, 
the stream channel is expected to become more unified and will 
probably assume a meandering pattern. Large, barren bar areas, 
no longer subjected to intensive erosion from frequent flooding, 
will probably-establish permanent plant growth. As this growth 
evolves through the shrubby successional stages, moose browse will 
be increased. Eventually, much of these lands will establish trees. 
mostly ·cottonwood, and thus evolve beyond the browse stage. Moose 
habitat will, at that time, decrease but will probably continue to 
exist in greater quantity than is presently available within the 
braided channel system. 

There will be no significant effects on fish during the 10-year 
construction period. As previously stated, there may be some very 
temporary degrad~tion of water quality through increased siltation 
during the short period when the stream will be blocked with 
temporary diversion dams required to divert river flow through 
the bypass tunnels. This impact should be minor. With regard to 
terrestrial wildlife, construction activity will result in some 
outright destruction of habitat and the evacuation, and probable 
decimation, of species inhabiting the immediate and surrounding . 
construction areas. This impact, overall, will be much less signi
ficant, however, than the subsequent impact related to habitat 
inundation as the reservoirs are filled. 
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of Al.ASXA · .. ,· ... I I 

TO. r 

r110Mt 

DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF LANDS 

RAYMOND W. ESTESS 
State-Federal Coordinator 
Office of the Governor 

-' ' • .' T ~~ ~ 

,. ____ . , ": , . 
- .. : . ... • l .. • ... • ... • ~-;. ,~ ~-~ •• 

Division of Polley Development and Planning 
Pouch AD DATE • 

October 27, ·r975 

Juneau, Alaska 99801 

i i t . - .. 

GARY JOHNSON, Acting Chief ~~ 
Planning & Classification Secf.ton 
Aloska Division of Lands 

SUDJECT1 State J.D. No. 75091103 
Southcentra I Ra I I be It Hyd n)
electrlc Project 

323 E. 4th Avenue 
Anchorage, Alaska 99501 

The above-noted proJect has been reviewed by the Division of Lands' staff, 
with the following comment considered appropriate: 

"General Corrrnant: This project appears to have filvorable energy 
development benefits while having a relatively low environmental Impact." 
(Planning & Classification - G. Johnson) 

Thank you for the opportunity to review this project. 
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161 Conment noted. 

69-737 0 - 81 - 43 

RESPONSE TO COMMENTS BY 
STATE OF ALASKA 

DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF LANDS 
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MEMORANDUM State of Ala!.-;s~.~·.)'· r,:: ;r ,l/1 .:. •..• 

TO: 

rnOM: 

162 

163 

Raymond W. Estess 
State-Federal Coordinator 
DlviNion of Policy Development 

anti Plnnning 

DATI!: 

FILE NO: 

Of ficc of the Governor TELEPHONE NO; 

JamP..'l E. Noody ~\,. n I 
Chief Planning Engine ~~ 'Vi • 
Divloion of Aviation i 
Department of Public Works 

SUBJECT: 

I A ( •!:. ••f) t..: .u 11' {;-. I{)\ 
L~ .,, 'II hI { 

October 21, 1975 OCT -~ ~ 197S '·'"'·' 

State I.D. No. 75091103 
Susitna River Hydroelectric Proposal 

,,.e,_ 
}'ollowing ~ off-the-cuff comments on the subject project as requested 
Jn your September 24 memo, and as related to the September 22 trans
mlttnls from the Corps of Engineers. 

Attached is a copy of the October 9 memo with Nr. Baxter's comments 
following his review of the material. 

'fhP. d~ta, as naxter noteq,was too broad in scope and brief to allow us 
to evaluate how the project could effect our present and future operations. 
Specifically, there ia no inventory of the airports or recognized landing 
area~, either public or privat~ly owned, in the immediate vicinity of the 
project. The scale of the maps and the qualiLy of the printing supplied 
with the data arc such that it is not possible to ident·ify the boundaries 
of the project so that lie can compare them against our inventory of .landing 
orcas, although we doubt that very many fields would. be involved. 

The ldgp,cst question from the standpoint of transportation deals mainly 
w1th surface transportation rather than aviation. That is, how would the 
damn, lakes, and rel3tcd facilities improve, and restrict, accessibility 
to the Sus!tna llosin? The creation of an 80 mile long system of lakes 
wottld certainly restrict the selection or alignment of road routes 
traverntng the are~. On the other hand, the lakes themselves might offer 
n certain degree of flexibility relative to surface transportation. 
Perhaps the most important point is the fact that there would likely be a 
r.pur hlr,hway constructed connecting the railroad and George A • .Parks 
lllr,hway to tht> dam system, thereby providing convenient public vehicular 
access to what is now a relatively remote region. 

I 
lt i~ al5o likely that some type of airport or landing strip will be 
constructed in the irrunediate proximity of each of the dams, to provide 164 quick access during construction if for no other reason. It would be 
lntere5tin~; to kn~w whc:;re these strips might b~, l)OW large they_ w~uld ·. 'I .7') 
he, ;;~.nd so on. { ,,.frnle~ /_.- f,.,.f-~ UH- -.1-/t',- &IJ,., ~:+n.tll-•,..,4-_ iS C.-tl~ e y 

I 
The dam;, nod thc>!ir relnted hydroelectric plants vill in themselves create 
employment opportunities. Since the projects will result in ;improved 
ourface access plus a major supply of electrical energy, and since the area 
is rcl3tively cloae to mineralized zones. mineral and other r.esources may 
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lu> ch•vC' lnpt•d thus cont·r ibut ing to more employment, increased set t lemcn t I 
ur populnLJon, and an inct"L!ased need for both nir and surface transportntion. 
1'hc im:r£!OIH!d acCt!SSibi.Uty will likely nttrnct consldL!rable recreational 
net lv tty, whether or not any mim~ral or other industrial resources are 
dcvL•loped. 

165 

Has nnyone considered the altcrnntive of private development or this I j_ca.-: 
hydrot!ll!ctrlc t"esonrce? Which wou.ld benefit the State more - feder."ll _'U'-.1' 

development o[ the resource, or private development? 

Th~ tone of the draft F.IS and the draft Interim Feas:ihility Report seem 
to im1icatc a relatively detailed review of the impaci: on the lands 
rictu<llly encompassed by the proposed project. Howev.:!c, a project of 
thin Rcope which will create an 80 mile system of l."lkes with road access 
(fmch that perhaps 75 percent of the State's population t.rill be within 
roughly 4 hours driving time) will have a significant impact on the 
adjac~nt lands. The subsequent impact on air ~nd other transportation 
c:m only he identified after probable uses of this adjacent land have·· 
bt~cn catalor.,ed. For example, if the National Park Service, or t,he 
Djvlt-:lon of Parks of the State's Department ofNatural Resources,desires 
to preserve tht! surrounding area for recreational purposes, one type of 161£ 
ovlation activity will predominate. Thnt is, recreational flying or 

·simple Lransportatio~ lor recreational purposes JRinht he the prime 
trmwport.ation mode. Seap.lnne trnfflc ml~ht compris(> the il.l.t~hest percentage 
of nrronautical actlvlty and mLcht result in heavy impacts at corresponding 
[;(':tplane luwt!!l in Anchorajje and elscwh~rc. On the oth\!r lwnd, should. 
tlwr.P he cxtemdvE> Hcttlcment of the arcn, and l>articulnrly if this is. 
;wnoc.lated with mineral or industr lal development, a hi~hcr perccnt."lge 
of neronnutical activity might involve commercial (scheduled airline) 
opcn1tlons - possibly with medium to heavy aircraft. 

A hctter mnp showing the lake system, probable surface access routes, 
and surrounding area;plus more information on the wildlife, mineral, 
and n~ricultural resources of the area from respective State offices 
would help us better gauge the impact of the project. It is apparent 
that the project itself will have less long range impact on air trans- 1.68 
portallon than the secondary developments which will spring from the 
proposed hydroelectric complex. 

i\ltachmenl 

673 



~TATO 
.,, A\ASi<A 

PIOMo 

169 

James E. Moody 
Chief Planning Engineer 

Kinney R. Ba~~~ 
Aesietant Pi~ngineer 

DAlE 

SUBJ£CTr 

October 9. 1975 

Alaska' State Clearinghouse 
State I.D. No. 75091103 
Upper Susltna River Basin 
Soutbcentral Railbel~ Area 

After reviewing the Draft Enviro~ental Impact Statements for the 
llydroelectric Power Development, I have found that the way in which it 
is written does not create much detail to analyze constructively or 
destructively. The approach is of a general nature and prohibits many 
comments being made towards the EIS. In the past EIS's that have.been 
reviewed, .the author will commit himself to particular .controversial 
topics, thus creating a flock of comments from the various agencies. 

The only comments that I have to make are concerning the introduction of 
two large lakes that will greatly influence the activities of float 
planes and boats. This will open the adjacent land to hunting and 
fishing camps as well as other recreational functio~s. Will the adjacent 
land be open to public sale or will it be established into a Wildlife 
Reserve. or whatever? I am sure that with the introduction!of visitor 
centers that other people will follow and a community will more likely 
be established. 
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RESPONSE TO COMMENTS BY 
STATE OF ALASKA 

DEPARTMENT OF PUBLIC WORKS 
DIVISION OF AVIATION 

162Conunent noted. Air transportation is discussed in the EIS to the 
depth necessary for the feasibility stage of planning. During 
detailed planning, all Alaska State agencies would be closely 
coordinated with to insure consideration of resources or develop
ments within their areas of purview. The Corps~ upon request, 
will be happy to provide the Division of Aviation with detailed 
maps· of the project study area. 

JL~:J Construction of the dams will not restrict surface accessibility 
to the Susitna Basin, since no road access is presently available 
through the canyon area. Construction of an access road leading 
from the George A. Parks highway will provide public vehicular 
access to what is now a relatively remote region. We agree, road 
route selection will be restricted by the reservoirs. Also, the 
reservoirs, themselves, may provide some benefit as landing sites 
for amphibious airplanes. 

164 

1b5 

166 

No landing strips related to project construction will be developed 
in the area without prior consultation with the Federal Aviation 
Administration and the Alaska Division of Aviation. 

CoiTVTlent noted. 

Yes. The Devil Canyon High Dam alternativ~ discussed in the EIS 
is a proposed development by Henry J. Kaiser Company. Private 
financing of electrical energy projects is one of the standard 
tests in computing benefits of Federal projects. In the instance 
of this study, coal, which was determined to have a lower benefit
to-cost ratio than hydropower, could easily be a privately developed 
power source. Either Federal or private development would be of 
benefit to the State. If identical resources were developed to the 
same degree, presumably the benefits wouid be approximately equal. 

167 Comment noted. 

168The quality of maps has been improved in 
they are still small in size and scale. 
Corps will provide larger, more detailed 

the revised EIS. However, 
As previously noted. the 
maps upon request. 

169 All public lands acquired for project purposes will be open to 
the public. The status of wildlife on these lands would be deter
mined by the Alaska. Department of Fish and Game. Other comments 
made by Mr. Baxter are noted. 
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?ROUP COMMENTS AND RESPONSES 

Alaska Conservation Society- College 
Alaska Conservation Society - Anchorage 

Greater Anchorage Chamber of Commerce 

Cook Inlet Region, Inc. 

Knik Kanoers and Kayakers, Inc. 

Orah Dee Clark Jr. High - 7th Grade, 6th Period 

Sierra Club 

676 

Comments 
. ---·---~·-

170-182 
183~199 

200 

201 

202 

203 

204-257 



·1· ~~ !~ 
·:~~7lfl:l't, 

:) 'J,~ ..• ;',_ ~t. 

~ I<.·, '1~; -~· ,...,. 
\_.; .~w·, .. :. ;; .. 

.6:r -1 .t / ' . .l • 
•• f I 

·"/!Nr; . . ; . . J!:ifX . :_ ~ -. 
~~~.~;-" -1 
~ ..... ~ 

llo~ 80191 99701 

ALASKA CONSERVATION SOCIETY COMMENTS ON THE ALASKA DISTRICT, CORPS OF 
ENGINEER'S ENVIRONMENTAL IMPACT STATEMENT, HYDROELECTRIC POWER DEVELOP• 
MENT, UPPER SUSITNA RIVER BASIN, SOUTIICENTRAL RAILBELT AREA, ALASKA 
dated: ·September 1975 

GENERAL COMMENTS 

Considering the magnitude of the proposed ~o dam project for the upper 
Susitna River, the draft environmental impact state:::ent (deis) is wholly 
inadequate in a great many respects, even as a feasibility study. A 
thorough analysis of its inadequacies would require considerably more 
energies than we, as an organization dependent upon \·olunteer workers, 
c.1n muste::- in the .::hort time period available for st~dy since tbe re
lease of the document on September 22, 1975. Instead, we bave chosen 
to identify types of deficiencies and present examples of these types 
in the remarks that follow. 

TYPE ONE: CONFUSING PRESENTATION 

Is this or is this not a draft EIS, that is the question? According 
to the title page, the document published in Septer::ber 1975 is a draft 
EIS and according to a cover letter sent with the document that is dated 
September 22, 1975 signed by Col. Charles A. Debelius, District Engineer, 
the document received by us is THE draft EIS. "A fin;il Environmental 
Impact Statement, incorporating all comments received, will be prepared 
and will be filed. with the Council on Environmental Quality" (letter dated 
Sept. 22, 1975 from Col. Debelius). However, at the public hearing held 
by the Corps of Engineers on 8 October 1975 in Fairbanks, Alaska, Col. 
Debelius and his staff stated that the document entitled draft EIS was 
in fact a preliminary draft EIS and that a draft EIS lomuld be developed 
later followed by a final draft EIS. To add to the confusion, the summ
ary page, under item 7. "~sr.:ri.ptiofl. of Action" states that "since tbe · 
current study is in the feasibility stage, impacts are not exhausitv~iy 
evaluated. If the project is authorized and funded for detailed studies 
environmental, social,economic, and engineering aspects of the project 
will be studied at length prior to a reccmmendation to Congress for 
advancement to final project design and construction." Later, on page l 
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171 

of the document, under paragraph 1.02, "Scope of the Study" a two stage 
study Is indicated wherein Stage 1 "is an interim report, to be comple
ted by 1 Dt•ct•mhcr 1975, on the feasibility of hydroelectric development 
on the upper Susitna River" and Stage 2 "is a comprehensive report, an
ticipntPd to be comp letcd in 1978, to determine the feasibility of 
devcloprnin~; otht>r hydroelectric sites in the Southcentral Railbelt area." 
From this statement is one to conclude that the document we received is 
a draft ( or preliminary draft) EIS for Stage 1 of a feasiblity study? 
Will this then be followed by a final EIS on Stage 1? And this followed 
by a draft EIS on Stage 2; followed by a final EIS on Stage 2; followed 
by a draft EIS on the Devil Canyon/Watana authorized project; followed by 
a final EIS on the authorized project???? 

What makes these questions relevant is the vast difference in importance 
between being asked to connnent on a draft EIS on Stage 1 of a feasibility 
study versus a draft EIS on a project that is authorized. Although the 
latter has not yet been accomplished, the Corps is recommending authori
zation and Senator Mike Gravel has already introduced a bill to the U.S. 
Senate ·"authorizing construction of Devil Canyon and Watana dams in order 
to hurry the project along so that it can be included in this sessions 
''omnibus water resources development package". (Grave 1, 1 August 197 5 
News Release.) If authorization is given by Congress, what happens to the 
normal nnd proper sequence of environmental evaluation required by NEPAt 
Will the two stage feasibility study of hydroelectic sites in·the rail
belt area be continued even though construction of one project (Devil 
Canyon/Watana) has been authorized? 

TYPE TWO: BIASED EVALUATION OF ALTERNATIVES 

The resolution adopted by the Committee on Public Works of the U.S. 
Senate on 18 January 1972 specifically requests that the Board of 
Engineers for Rivers and Harbors include in its evaluation of materials 
relating to developing power resources in the Southcentral Railbelt area 
of Alaska a review of the potential of "the Susitna River hydroelectric 
power development system, including the Devil Canyon Project and ANY 
COMPETITIVE ALTERNATIVES THERETO •.• (p.l: caps are ours). Ten alternative 
power sources are mentioned in the D EIS but all are· dismissed as non
competitive in the course of ten pages! Two of these sources, natural 
gas and coal, are really viable alternatives in Alaska at this time, yet 
the treatment in this EIS is, to say the least, biased and wholly inade
quate. For example, in paragraph 2, pa~e 71 the document states: "In 
view of the quantities of coal involved and present-day mining practice, 
it is presumed that strip mining would be employed to obtain the coal. 
Without specific knowledge of the mining site, it is not possible to pro
ject how much acreage would be affected; however, it is assumed to be in 
the hundreds, possibly thousands, of acres ••• " If this isn't biased, I 
don't know a biased statement when I see one. If it isn't deliberately 
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biased, then it reflects a non-objective and incompetant review of existing 
knowledge regarding coal as an energy source in Alaska. 

In the first place t' ~ distribution of coal suitable for use in generating 
electricity for the southcentral railbelt area IS ~~OWN; the sites are 
few in number and there are reasonable estimates of the coa·l reserves 
available in them. (Sec paragraph 6.022 USGS Report). Thus, the acreage 
that would have to be disturbed to extract the coal to supply a given 
amount of generating capacity can be calculated but apparently wasn't. 
Second, if we assummed that the acreage that would be affected was "in 
the hundreds, possibly thousands," how does that compare with the 50,500 
acres (•78.91 square miles) which will be inundated by the two dams to 
say nothing of the roads, construction carnps etc.!!! Furthermore, a 
strip mined area can be rccontoured and revegetated so they come back 
int,, being productive habitat for at least some· (and in the Nenana c:oal 
field, perhaps most) of the species that inhabited the area before stripping 
occurred. In addition, the total acreage disturbed is not affected all at 
once, whereas, inundation by a resevoir with the consequent siltation, 
buries the total acreage in a few years, and, for all practical purposes, 
completely eliminates its biological productivity or at least significantly 
reduces it forever. 

Later in this same paragraph the statement is made that ''Water in .contact; 
with coal and mine wastes generally become acidic and toxic to vegetation 
and animal life." What does that general statement have to do with the 
specific alternative of using coal to generate electricity in Alaska? 
Coal in the Nenana coal field (near Healy, Alaska) is very low in sulfur 
and thus there is very little potential of a ~erious acid waste problem. 
Furthermore, burning this coal produces very low emissions of sulfur 
dioxide and that which is produced can be captured by appropriate stack 
design. Thus, the impression given the uninformed reader that~ coal 
produces bad environmental conditions .is very misleading especially in the 
case of the Alaskan situation. The final sentence in this same paragraph 
appears absolutely ludicrous when compared with another sentence from this 
same document: "The construction of the proposed hydroelectic project 
would have a significant impact on the e~isting natural scenic resource 
values within the project area." (Draft EIS, page 61, paragraph 2). 
~ich is worse? The final paragraph of the coal alternative concludes: 
"-In view of the extensive adverse environmental impacts associated with 
the coal alternative, both in magnitude of effects and areas affected, 
this is determined to a less (sic) ·desirable source of energy production 
thaq l1ydroelectric development." (p. 72) How could the Corps .:lrTive at 
this conclusion when NO EVIDENCE is presented that using Alaskan 
coal as an energy resource would produce more "extensive adverse envir
onmental impacts" than hydroelectric power from two dams on the Susitna 
River? 
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TYPE THREE: LACK OF QUANTIFICATION OF MATERIAL DESCRIBING EXISTING 
ENVIRONMENT 

Throughout the draft EIS, meaningless adjectival descriptors are used 
rather than numbers. Examples: 

a. Page 12, para. 2: "Most of the upper Susitna River Basin is 
underlain hy discontinouous per~afrost." -How mueh is most? What is the 
relationship of discontinous permafrost to the success or failure of the 
hydro project? What are the environmental consequences of building dams 
in such terrain? 

I 
b. Page 14, para. 1:" Fe'" kayakers have attempted the dangerous 

1''14 eleven mile run through Devil Canyon." How many is a few? Were white
water cancer groups contacted and asked about their views? 

I 
c. Page 25, para. 2.02.3.: "Grizzlies are common throughout the 

1 r75 Susitna River drainage and are fairly numerous in the upper Susitna des
pite the absence of salmon (see Fig.S)" "Common" and "fairly" numerous 
in relation to what other areas? How many per square mile? 

1 
~ 

6 
I Many additional examples could be cited but they are almost too numerous to 

't count! If the data are available, present them and if they are not 
available, say so. 
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TYPE FOUR: IMPORTANT ISSUES NOT ADDRESSED ANYWHERE OR VERY LIGHTLY 
TOUCHED UPON 

a. On page 17, paragraph 2.01.4.5 the point is made that "much of the 
drainage basin has never been geologically mapped," and the "the basin 
constitutes one of the least known areas in the State" ••. yet NO WHERE 
in Section 4.0, Environmental Impacts, does the EIS consider the con
sequenc~s of inundating 50,500 acres of geologically unmapped terrain. 
The potential loss of mineral resources is dismissed in one sentence: 
"Inundation would obviate the practicability of future mining or,· ex
traction of such resources." (page 67). 

b. The EIS makes the following statements: 
page lO:"The Susitna River ..• is the largest stream di.sch.l:lrging 

into Cook Inlet." 
page 14:"Freshwater runoff into the Upper Inlet is an important 

source of nutrients and sediments" 
page 45:"Significant reductions of the late spring and early 

summer flows of the river and substantial increases of winter flows would 
occur" if the dams are built. 
In spite of these facts, no where does the EIS consider the impact on 
Cook Inlet of modifying the river flow! 
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TYPE FIVE: INADEQUATE REFERENCING OF SOURCES UTILIZED 

Although 31 pages of the draft EIS are devoted to a description of the 
"environmental setting without the project", very few references are 
made to the sources of the material presented and the few citatiops t-hat 
arc given, are incomplete so that. someone wishing to check with. the 
original source would have a difficult time locating it. 

TYPE SIX: UNREADABLE OR INADEQUATE FIGURES 

Figure 3 (page 7) is so sketchy as to be useless for assessing relation
ships between the transmission corridor and even basic terrain features. 
Figure 4 (page 11) is unreadable~ 

SUMMARY 

Following a review of the draft EIS for hydroelectric development in the 
Upper Susitna River Basin, the Alaska Conservation Society found, the 
document to be a t.otally inadequate evaluation of th~ environmental impacts 
likely to occur if the Devil Canyon and Watana d~ms were to be constructed 
on the river. Deficiencies in the document are so numerous that an item 181 
by item enumeration of them would probably require a·document equal to or 
greater in length than the draft EIS itself. In order to keep our comments 
to a :::'easonable level, we classificed the deficiencies into six types: 
1. Confusing Presentation; 2. Biased Evaluation of Alternatives; 3. Lack 
of Quantification of Mater::.al Describing Existing Envrionment; 4. Important 
Issues Not Addressed; S. Inadequate Referencin'g; and 6. Unreadable Figures. 
Several examples of the deficiencies noted for each category are presented 
and referenced to their locatio~ within the draft EIS. 

CONCLUSION 

In view of the inadequacy of the draft EIS, theAlaska Conservation Societ 
feels that the existing document n,eeds to be completely revised and up
graded BEFORE any further recouunendations are made to Congress by the 
U.S. Army Corps of Engineers. In particular, the Corps should meet its 
responsibility as mandated by the Committee on Public Works of the u.s. 
Senate to evaluate "~ny competitive alternatives" to the Devil Canyon 
and Watana Dam project in an ,!!!lbia~c! manner and present: this evaluation 
to tho! IJUblic. 
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170comment noted. 

RESPONSE TO COMMENTS 
OF ALASKA CONSEVATION SOCIETY 

COLLEGE, ALASKA 

171 This comment indicates a lack of understanding of the procedural re
quirements established by the Council on Environmental Quality for 
fedr!ral agency compliance with the National Environmental Policy Act. 
Guidelines to Federal agencies for preparing detailed Environmental 
Statements on proposals for legislation appear in the Code of Federal 
Regulations in Title 40, Chapter V, at Part 1500. In addition, pursuant 
to Section 2{f) of Executive Order 11514, the Corps has developed agency 
procedures in consultation with CEQ which even more spec1fically provide 
guidance for the preparation of Corps Environmental Impact Statements. 
Both CEQ guidlines and Corps regulations have been adhered to in the 
preparation of the Draft'.Environmental Impact Statement. Following 
coordination of the DEIS with other agencies, groups and individuals-
and incorporation of all comments received, responses ·thereto, and 
addition to the EIS of any new or additional information received--
the Corps will prepare an updated revised Draft Environmental Impact 
Statement. The RDEIS will then be subjected to intensive in-house 
review at higher levels of authority, and the District will make any 
necessary revisions. After such revisions are made, the RDEIS will 
be submitted tn CEQ and, at the same time, will be s~nt out to the 
13oard of Engineers for Rivers and Harbors, the final review agency 
of the Corps, and to Federal and State agencies for review and comment. 
Groups and i ndividua 1 s commenting on .the draft statement will be furnished 
informational copies. The District will prepare appropriate responses, 
make necessary revisions to the main text due to comments received ·and 
forward a Final Environmental Statement to the Office of the Chief of 
Engineers which in turn wi 11 forward the document to the Office, 
Secretary of the Army. If the Chief of Engineers determines that new 
information received is of such significance as to warrant recon
sideration of previous recommendations of the Board of Engineers 
for Rivers and Harbors, he will send the document back to the Board 
for such reconsideration. When the Office, Secretary of the Army, 
transmits the Final Feasibility Report and accompanying FEIS to Congress, 
it will also transmit the Final Environmental Impact Statement to CEQ. 
At the same time, the Division and District office will be notified of 
the transmittal for timely distribution of the FEIS to agencies, group~, 
and individuals that have received and furnished comments at various 
levels on the statement. The document commented on by the reviewer is 
a Draft Environmental Impact Statement, as indicated on the cover and 
in the text. The DEIS addresses Stage I of a two-stage study. Stage I 
involves a study, as mandated by Congress {by resolution of the Committee 

682 



on Public Works of the ~nited States Senate on 18 January 1972), to 
determine the feasibility of hydroelectric development on the Upper 
Susitna River. Stage II will involve an additional study (not yet 
undertaken) which will determine the feasibility of other hydroelectric 
sites in the Southcentral Railbelt area. Thus, the second stage study 
will be conducted to fully respond to Congress• directive. There is a 
vast difference in importance in being asked to conment on a Draft 
Environmental Impact Statement of a feasibility study versus a Draft 
Environm~ntal Impact Statement on a project that is authorized. If this 
project is authorized, extensive, detailed environmental studies will be 
undertaken to identify unavoidable adverse impacts which will result 
from project construction. Procedures will be studied whereby the 
project can be modified to minimize adverse impacts or to otherwise 
mitigate unavoidable damages. At this time the EIS will essentially be 
rewritten and the review process initiated again. As a result of this 
detailed evaluation of project impacts, Congress will again have an 
opportunity to consider the merits of the project and make a determination 
as to whether or not it should be authorized for funding and construction. 
The latter requires a distinct and separate action by the Congress. 

17 2 In reference to the alternatives to the proposed Susitna River hydro
@lectric development, the Interim Feasibility Report discusses in greater 
detail the reasons that coal was determined to be a less desirable 
source of electrical energy production than hydroelectric development. 
Thealternatives to hydroelectric development are also discussed in 
section 6.0 of the EIS. The information was gathered from a wide 
variety of sources and presented in a condensed form. 

1 73Many unquantified--unquantifiable--resource values are described 
narratively throughout the EIS. The statement makes it clear that 
permafrost is primarily restricted to areas of the Upper Susitna 
Basin upstream from the reservoir sites, though the Watana site is 
known to have some permafrost. The exact extent of this condition 
will not be known until proposed detailed geologic studies have 
been completed. Permafrost will have no relationship to the success 
or fa i 1 ure of the hydro project. Tt will , however, be a factor 
(one of many geological considerations) that will have ·to be taken 
into account in the design and function of the project. Permafrost 
is not present in the Devil Canyon damsite but may be present within 
a portion of the reservoir site. The Watana reservoir site contains 
areas of intermittent permafrost, particularly on north-facing slopes. 
In these areas the overburden mantle assumes a steeper angle of repose 
than would normally exist. It is expected that as the reservoir fills 
and permafrost degrades, some slumping of natural slopes will occur. 
These slumps or slides will be minimal in their effect on the capacity 
of the reservoir, since very light overburden is found in the lower 
elevations of the canyon where such slumping would occur. Above these 
rocky walls the valley flattens abruptly into the high terraces of 
glacial deposits where the slopes are generally stable. Permafrost 
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wtll not be a factor in the success of the dam since the foundation will 
be established well below the level of permafrost conditions. 

There have been only two or three people, to our knowledge, who have 
claimed to have run the ll miles of "whitewater" at Devil Canyon; there 
htlve been others will) IMve ~ayoked portions of this section of the river 
and portaged out of the deep canyon around dangerous sections of the 
river. A copy of a report by Dr. W.L. Blackadar of Salmon, Idaho 
is included .. See response No. 257. 

175 The words 11 Common 11 and 11 fairly 11
. numerous are descriptions us.ed from 

various State and Federal agency wildlife statements and reports -
it is presumed that these tenns were used in relation to the animals 
in the State of Alaska. · 

176 

177 

178 

The terms and numbers used in the EIS were from available data 
from Fish and Wildlife Agencies. It is also stated that additional 
fish and Wildlife data will be obtained during the preconstruction 
planning process. 

By selectively quoting portions of two sentences the reviewer conveys 
the impression that absolutely nothing is known about mineral resources 
in the drainage basin. In their entirety; the two sentences which 
are partially quoted read thus: 11 Though a number of mineral occur
rences are known and the area is considered favorable for discovery 
of additional deposits, much of the drainage basin has never been 
geologically mapped. Thus geologically, the basin constitutes one 
of the least known areas in the State except for a few areas in 
the vicinity of Denali where some geologic mapping has been done." 
Additionally, the previous paragraphs states: 11 Most of the Susitna 
Basin above Devil Canyon is considered highly favorably for 
deposits of copper or molybdenum and for contact or vein deposits 
of gold and silver. 11 The paragraph goes on to identify two known 
mineral deposit sites - one for copper and one for gold. The 
potential loss of know, suspected, and unknown mineral resources is 
thus candidly acknowledged in the sentence as quoted wholly from 
Section 4.0. Geologic mapping of the impound~ent areas, required 
to detennine faults and foundation conditions, would be extensive 
prior to any recommendation that the project be funded for con
struction. 

Although Cook Inlet is not specified by name in discussing the 
downstream effects of modified river flow, the following statement 
is made in Section 5.0: "Adverse impacts could result from possible 
reduction in nutrients and primary productivity, cutting, and erosion 
of existing streambed configuration, increased turbidity during the 
winter months and changes in the hydraulic and biological regime of 
salmon rearing and spawning sloughs. 11 These impacts will diminish 
with downstream distance, but some of them may well be felt to some 
extent in Cook Inlet itself. A determination of any significant 
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impact on Cook Inlet can only be detennined subsequent to lengthy and 
costly detailed hydrological. biological, and water quality studies of 
the entire downstream system. Such studies are p1anned if the project 
is authorized and funded for preconstruction planning. The magnitude and 
cost of these and other studies which will be required prior to final 
recommendations for construction authorizations are clearly beyond the 
scope and funding constraints of the current feasibility study. 

179 Many specific material sources are referenced within the body of the 
draft EIS and general information sources are listed in the bibliographic 
references section of the EIS. 

180 A new schematic drawing of the proposed transmission corridor has been 
furnished by APA. The exact on-the-ground location of the proposed 
transmission 1 ine will be detennined in future studies that will incorporate 
environmental, economic and engineering considerations . 

181 • The word "if" is significant in the context of the first sentence of 
this comment. The Corps has clearly stated in the draft. EIS that if the 
project is authorized and funded for preconstruction planning, detailed 
environmental studies will be underta.ken prior to any recommendations 
for construction authorization and funding. At the present time it is 
not known if the project will even be funded for further studies, much 
less consfru-ction. In response to the remainder of the "Summary" comment, 
every deficiency that can be specifically -Identified has been given an 
individual response and clarified in the RDEIS. 

182 The Corps of Engineers is very aware of its responsibility as mandated 
by the Committee on Public Works of the U.S. Senate. The public has 
been kept fully informed throughout the progress of this study. A 
number of public meetings have been held, workshops with interested 
environmental groups have been conducted, and the draft EIS has been 
sent tb everyone indicating an interest in it, along with a letter 
specifically requesting their views and comments. See response No. 171, 
for a discussion on procedures of updating the EIS prior to formal 
submittal to Congress. 
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Charles Debelius 
Col., Corps of c:ngineers 
District Engineer 
riox 7002 
Anchoragn, Alaska 99510 

~ol. Deheliuea 

PaLASUA CONSERVATION 
Soc1m 

UPPER COOK INLET 
CHAI'TER 
BOX 3395 

ANCHORAGE, ALASKA 
99501 

Oct, 17, 1975 

The following are the comments of the Upp!!r Cook Inlet Chapter 
of the 1\laska Conservation ;jociety on the Dr:ii't ;~nvironmental Impact 
: · ta teme nt on "H.v1 roc lee tric Power !Jeve lopme n t - lJ ppe r ;.iusi tna River 
:•nsin .:iouthcentral Railhel t Area, Alaska", Aln~ka District, Corps of 
En~ineers, .;;ept, 1975. 

UCIC, AC:.; protests. the short time frame j n which this statement has 
b•~en brought out. rhe agencies much less the publ i.e asked to comment on the 
r;tatement has scarcely enough lead time to Ll•mtify what needed to be 

183 Jane, much less to 1o it, .:.orne of the .following -;twstions askej at the 
hc;.rinr,s were partially answereJ at the public rr.eoJ ting held by the Corps 
in "nchorage Oct, ?(which was only 16 Jays be fora ;vri tten comments were 
lue) but we wish to assure they are contained in the final ~~~. 

I 
UC!C,M.C ... believes thi. s Dc;l..., to be generally in:de.-!uate anJ unacceptable, 

<~e agree with the ... tatement on pg. 8 "., ,'l'he >::! ... ,iocs not incluje a 184 detailed ami exhaustive evaluation of project impacts,,," ne object · 
strenuously to the fact that the proposeJ pro,;ect has to he autnori~ej 
to be hullt before adequate environmental s'tujies can be made, 

'l'he following are some general observations ani questions on the 
D~l~• . 
Fish, Game, Habitat 

'l'he most obvious factor is the loss o.f 50,000 plus acres that will be 
inun·late1 by the resevoir waters and lost as habitat, l'alks with F do G 
personnel reveal that they nee1 more time to do aieq_uate game counts 
(moose, caribou, etc,), range work to ·1etermine what kmn:l o·r habitat will 
h<! lost, i ientify speci fie caribou migration routes through the area, 
~n1 they nee! time to i1enti.fy exactly which streams the mixe1 stockt of 
salmon spawn in. As we unierstan1 it, they ha1 at the most a. year to start 
ioi nr; this work with only 2 full time regular staff people anJ the 

DEDICATF.D TO THE WISE USE, PROTECTION AND PRESERVATION OF 
ALASKA'S RENEWABLE AND NON-RENEWABLE NATURAL RESOURCES. 
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parttime help of 2 ai·1es. Also, money was not available to do the stujies I 
neeiei. 1'his money, as we unJerstanl it, woulJ be provileJ unier enabling 
leg}.slation shouU 1 t be passe i, but again, we protest that this proposeJ 
project shoul1 not be authorizej until aJe4uate stujies are jone. . 

F ~~as well as other concernej agencies, neeJ time to initiate stuJi s 185 
to lef'l.ne impact, regulatory changes anJ to Jefine mitigation to compensate~ 
!or loss of habitat. 'l'hey also neeJ more specific Jata from the Corps 
in order to evaluate Jownstream effects on fish anJ other a4uatic 
inhabitants of the streams anJ tri tutaries affecteJ by this proposeJ Jam 
system. 

~ame counts siteJ in the u~l..> are completely ir de4uate - i.e. pg. 53 
"During the June 1974 survey, one grizzly was sighted ••• five black bears 
were sited on the ~u~itna Hiver, n total of 56 caribou were sighted in the 
survey area• What was the survey area? ls one years data the only 
available? How many times during the year were counts maJe? Information 
aa basic as this does not seem to be available in the D~I~ • 

.;)pec.ific stur1ies oeed to be done to deter'iiiirie how increased river 18 6 
water temperature will effect such things as downstream icing conditions, 
salmon egg emergence, and effects on other inhabitants of this system. 
The effects will not be limited to just the immediate area of the dams. 

What will the specific changes be in going from an unregulated river 
to a regulate1 one? 'Nhat effect will this have on the moose range? What will 
the Corps 1o to mitigate these effects? The Corps seemingly will have· to I 
mitigate !or the loss of moose range -will they give lands to the ~tate 
somewhere else or proviie money to increase management on other lanJs? 
This question ioes not seem to be ajdresseJ at all in the DEI.;). 
:.;lltation 

The problem of siltation raises many questions in our minds that are 
not adJresseJ in the statement. How will JecreaseJ siltation in the 
summer effect primary productivity? lf the nutrients are decreased during 
the warmer months when life re-emerges in this northern latitude, what 
will be the result up the fooJ chain? ~specially in Cook Imlet into which 
the ~usitna drains? now will this effect the zooplankton? And on up the 
food chain? ~ventually, could this possibly effect the salmon runs? 
Also, as decreased siltation is predicted after completion of the proposed 
dams, what about the increased siltation bound to result from the 
construction phase (est. to be 10 - 15 years)? Other ~uestions - How 
much silt will be picked up after the water is released from the Jam? 
'l'here may be a low sediment load spilled from the dam, but what are the' 
figures say, 1 mile below the dam? 
.;)ed imen ta ti on 

The factors that influence the rate of erosion, transportation of 
materials to a reservoir ani the trapping of sediment within a reservoir 
are complex an1 highly variable. The geology of an area, nature of the 
soils, slopes, rainfall, runoff, hyiraulic characteristics, cover ani 
other conH tions vary greatly. · 

However, given the glacial silt ·and other se1iment content of the wate 
of the Susi tna River, the statei loss of storage capacity for a 100 year I 
perioi (6,5;b for Devil Canyon 1am, ).6{. for the 'tlatana dam) appear low. 
The reiuctlon of suspended seHment to 15-)5 ppm (pg. 46) means that much 
of the unregulatel river seiiment loal (less than 1000 ppm in summer months) 
woul.jRBe rj ~a ine i ~a· the propose l iams. I 

cor s from existing reservoirs in the u.~. having drainage areas 
greater than 1000 s'l,uare miles and storage capacities ranging from 0.05 
to 2,06~ and averaging 0.72~ (~ottshalk, 1964). A couple of_examplesa 
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.·:l~pt • .tnt 'lutte reservoir in New l•:exico, lost 16/o of its original storage 
t:;)p;)ci ty (2.6 million acre-feet) in J2 years of operation. Guernsey reservoir 
in 1/yoming lost )9~ of its storage capacity of 7),000 acre-feet in just 187 26 years. 

- 'fhe ·lata sources anJ me thoJs useJ to compute those sejimentation 
rate!l are not incluJed in the Dii.:> anj are thus not available for 

. L'Valuation hy reviewers of the statement. Also, there is no mention of 
lhe con!ltruction of a seliment pool to mitigate tne estimateJ loss of· 
Llo~age volurnne over the years. 
l'razil Ice 

Has the problem of frazi:l ice been consijered? '!'his phenomen of 
northern climate~ is a great hazzard to power plants. It is essentially ice 
for .. that solidifies into a special crystal formation on the intake system 
us the cold (glacial in this instance J water .hits the warmer area nearer the 188 turbines. It solidifies in~tantly ~nd When this happens, the faa~ 
revolving turbines have a de.creased water flow and could burn out. There is 
:>uppose<H,v technology to overcome this, but the problem is !!.Q1 addressed 
in the DEIJ an1 we feel it is a very important environmental consideration~ 
(:~ee liilliams, J.P. "Frazil Ice- A Review of its Properties with a 
..;electe l Biblior,raphy", Engineering , r.ov. 19.59, pg • .5.5-60). we are not 
convince;! this problem can be jismisseJ by saying the water temperature 
in the reservoir will be "to high for this to occur". 

~/hat will be the effect of essentially eliminating peak anj low flows? 
j 8 9 Provi ling flow fip;ures for the Chulitna and other Jown stream areas we do l

·~:l te r Plows 

· not feel "are beyoni the effect of the project". Also, what will be the effect 
of warmer water flow in winter anJ cooler in summer? 
I'C!rmafrost 

There seems to be incomplete identification of permafrost areas, How 

0 
will melting ice on reservoirs.effect the permafrost? How much will erosion 19 contribute to the se·iiment loaJ anJ will wave action cause increase.j erosion 
on permafrost areas? r~hat will be the effect of innundating large areas of 
li~continuous permafrost? ~xactly how much permafrost will be under the 
impoun·Je.l area? 
·~arthquakes 

Pg. 62 states• "Devil Canyon and ;jatana Dams will be designed to with-191 ~>ta.nd a ioiaximum CreJible ~arthquake of 8.,5 magnituje with an epicanter of 
40 miles at a focal depth of 20 miles which is the approximate Jis~ance of 
both damsites to the Denali Fault system anJ is the most likely source of a 
::;eismic event of this magnitude. The ..,usitna Fault, truncated by the i)enali 
fault, bisects the region in a r.~ to ~N jirection approximately 2.5 miles 
west of the ;iatana damsite". As the ..;usitna Fault is par.t. of the Denali 
fault system, is it not pos~ible that a quake coulJ occur closer than 
hO miles? t'le reel this certainly neejs more stujy and further clarification. 

19 2. rlha t is the geology of the founjation of the dams? How far to I 
c;eology 

bl' !rock? //hat is the formation of the canyon siJes that will be innun1atej 
w] th water? 

Pg. 71 mentions unjer Alternative ..;ources of Power - "A coal-thermal I 
Vlooi Control 

193 facility wouil forego the recre.ational anJ flooj control benefits provided 
by a hy lropower project". ~ is the jata Jocumenting flooHng anj the 
nee l for flooJ control on the ;,usitna? Is flpoJing a problem on the ;:.usitna? 
He creation 

I i\S moose and caribou habitat will be JestroyeJ (thus Jecreasing 
hunting) an~ there will be no fish in the reservoirs, what will the great 
recreational benefit of these proposeJ Jams be to the public? Joating? 
n:Jter sports? ..,.hat? "s the area below the proposed Jams will probably be 
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clo:;e l luc to safety reasons, kayakers will probably be excluJed from I 
m~inr, the river, Also, will the access roaJs be open to the public 
of will they be closel ·Jue to safety reasons? 
t,<..G 1!S~·; Hoa.)s 
-----.~ctly where will these be built- it is very had to tell. by 
thu maps in the iLL,, Also mileage estimates vary. "ill they be open to the 
public? How wile will the right of way be? now will the Jirt and gravel be 
obtainci to bui~l these roads? 
'J ram;mi:;sion lines anl corriJors 

·i he Gta temen t is very. unclear as to exactly where these will be, 
·!low will right of way be obtaineJ? It proposes to cross federal, state, 
private, ani native lanJs, I'Yith increaseJ pressure on land resource anJ use 
of lan l for nonpro.l ucti ve purposes, has burying the transmission lines 
b<:!en consi lend? Technology is available to do this anJ could cause much 
le!;s lisruption of the lanl. Fewer trees woulJ have to be destroyeJ and the 
huriel limes area coul:l be revegetated, ->UCh a corridor coulJ have varieJ 
e lf.eS lnsteal of a straight swath cut thru the wil.!erness, lie realize 
this <~lternative is very expensive but we feel .it should be considered 
:1s an alternative to overheaj transmission lines in the DEI.:;;, 

:le also note the effect of earthquakes on ove rheaJ transmission lines 
hat: not heen al1resse.l, lie have some questions as to possible health 
h3~~arls arounl tr~nsmission lines iue to high wattage radiation, 765,000' 
volts seems to he the critical point at which adverse impacts begin • 
.,orne of the problems encountered inclu.de 1 

1. ozone formation 
2, interferance with ralio and T~V. signals 
), noise pollution ~ humming and crackling sound (up to 70 decibels 

has been recorJeJ - 90 Jecibels is the legal noise limit) 
4, possibility of electric shock . 
5· possibly health hazzarJs - increase~ b/p, chromosome jamage, 

nervous system damage) 
.~e lo not know if any of this would happen with this proposeJ project, but 
we feel in the interests of public health, that this should be lookeJ into 
and aldresseJ in the D~I~. 

~hat stuJies have been Jone on strength of the winJ in the areas !or 
transmission lines? lie un<ierstanJ the project aroun.i Juneau has ha.1 
incredible problems with wind blow-Jown of lines -not that there. are as 
strong win·is in the interior, but then who knows? i\o .lata is presenteJ on 
this, What will be the energy as Jelivered to i..nchorage an·d Fairbanks? 
What will be lost in transmission? On pg. J it statesa ~A subsiJiary purpose 
in the construction of the electrical transmission line will be the 
interconnection of the largest electrical power Jistribution grids in the 
~tate of Alaska,,," What are these 2 power grijs? cCo:.llj they ::e interconnect d 
without the proposej 1am? 'Nhy is it necessary to interconnect them? 
Dam ope r<~tl.on 

>lho will he charge I with operating the lam if it is built? The Corps? 
Utilities commission? The ~tate? Also a very important question is what 
is going to be lone with the "seconiary powerQ proiucej? The proposej 
project has a built in surplus of power- or in other worJs, it is building 
way aheal of -the currl?nt nee is of the railbel.t, :ihat is the purpose of 
this seconlary power proluction? Is the purpose to attract inJustry? 
If so, we feel that this is a sell out from the origir.al stateJ purpose. 
";~xtra power" with no where to go will necessate car:-;ing charges anj as 
us~fl• the taxpayer will pay, Plus the fact that this overproJuction 
Wl be waste! anl thus the rational to attract big inlustry to use it. 
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Cost benefit ratio 
This ratio is computel as 1.4 so supposelly there is more benefit 

than cost? DUt, looking at the interest rate which was computel at 
6 J/B;b, we lo not feel this is an accurate reflection of the realistic 
market. •ie neeJ to know the cost of this propose1 project in terms of how 
much energy will be used to builJ the Jam, how many tarrels of oil will be 
irretrevibly committe.i, and how much energy will it "cost" to maintain 
the dam? Let's look at the cQst - as one of the benefits, the Jam is 
supposed to be "lower cost of power generation" (pg, · Jj how are we to 
evaluate the following figures of estimateJ cost of the dam anj transmission 
lines a 
1. When first propose 1 in April 1960 -~476, 674,000 ( iJevil Canyon Project 

Report of Commission of Reclamation, March 1961) 
2. Jan 1974- $6A2,000,000 (Devil Canyon Jtatus Report, May 1974, Dept. 

of Interior, Alnska Power Adm,) 
), Jan, 1975 - $1.)4) billion (Corps, ~IS) 

To our way of.thinkinF,, this project is economically unfesible, How can 
the Corps justify this outrageous expenditure - which almost amounts 
to their total operating buiget for the entire Corps last year? we do 
not feel all the alternative sources of power have been evaluatel with' 
An "open minj", Coull currently available power sources leveloped to their 
fullest supply the nee.Js of the railbelt? How much energy will really be 
nee1el in the railbelt? What will be the net energy jenefit analysis? 
~ill other energy resources be levelopeJ concurrently anJ be available 
by the time the Jams are on line? 

I 
lnconclusion, we have very serious tfuestions about the lack of 

factual content of the 0.::1.,, the potential attraction of big industry 1 99 due to overproduction of power, and socio-economic impact that would 
• be inevitable, de see no proven neeJ for this project anl certainly canriot 

see that it is economically fesible, 

.::.>;..!-<-'T:.<' l,\-~, /:,._·/~~'I Ca.-. 
t;,»._.,.~l-n;., {-(· /(' //;'(' \ J 
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RESPONSE TO COMMENTS BY 
ALASKA CONSERVATION SOCIETY 

UPPER COOK INLET CHAPTER 

1R3 Formal public meetings to discuss the selected plan for hydropower 
development on the Upper Susitna River Basin were held in Anchorage on 7 
October 1975 and in Fairbanks on 8 October. The public was given 15 
days to include written comments they wished to be inserted into the 
public record for those meetings along with any statements they made at 
the meetings. 

The District Engineer stated that all written comments on the Draft 
Environmental Impact Statement for the proposed project, which was 
distributed by the Corps of Engineers on 22 September ·1975, should be 
made to the Corps by 17 November 1975 so that these comments could be 
included in the Environmental Impact Statement due to be completed in 
early December 1975. Actually, environmental comments dated through 3 
December are included in the Comment and Response Section of the EIS. 

184 As stated in Section 1.03 of the Draft Environmental Impact Statement 
for the proposed Devil Canyon-Watana hydroelectric project on the upper 
Susitna River, the study is in the feasibility stage, and the EIS does 
not include a detailed and exhaustive evaluation of project impacts, 
many of which cannot be fully ascertained prior to congressional authori
zation and funding of detailed economic, environmental, and engineering 
studies (including additional fish and game studies). The two-stage 
authorization process requires congressional approval before advancing 
from the detailed studies stage to final project de~ign and construction 
stage when the actual project funding would be authorized and project 
construction would begin. Many projects have preliminary authorization 
from Congress, but for one reason or another they are not a 11 funded or 
constructed. 

185 As indicated in Section 4.03 (Wildlife) of the EIS, the numbers of big 
game and the amount of habitat ate minimal within the proposed Devil 
Canyon impoundment area, and preliminary data indicate that low ~opulations 
of such animals presently utilize the proposed reservoir area. If the 
project is authorized, it is expected that construction on the first dam 
would start in 1980 or 1981. Authorized fish and wildlife studies ~ould 
be funded to continue during the interim study period and the information 
would be used to prevent, ameli~rate, or mi~gate the adverse impacts to 
important fish and wildlife species. 

186 All project data, including river regulatory information, are available 
to the fish and wildlife agencies at the District Engineers' office in 
Anchorage, and these agencies are aware of this coordination 
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of information. Although up-to-date information on fish and wildlife is 
somewhat limited, past data--including information from the 1950's and 
1960's--indicate that these are low game populations in the proposed 
Devil Canyon-Watana project areas. One survey study made during the 
winter of 1974-75 does not constitute a reasonable scientific study, as 
such, but it further indicates that the numbers of various animals in 
this area are relatively low. 

lb7 Sedimentation studies to determine the significant environmental impacts-
both adverse and beneficial--that would be generated by the proposed 
project, will be continued. Preliminary studies, including A Hydrologic 
~_e_c_O!ln_CI..i_s_sance_QJ the Susitna River Below Devil's Canyon, October 1974, 
prepared for National Marine Fisheries Service at J~neau, Alaska, and 
various detailed U.S. Corps of Engineers and Bureau of Reclamation 
hydrological studies and oth~r studies on sedimentation are available 
for review at the Alaska District, Corps of Engineers' office in Anchorage, 
Alaska. During the construction phase, the river's flows would be 
diverted through tunnels around the dam construction areas and should 
not significantly affect sediment below the dams. Other activities, 
such as building roads and bridges and clearing vegetation in the 
proposed reservoir areas and transmission line corridors, could cause 
some siltation or sediment problems. These activities would be done in 
such a manner as to minimize possible adverse impacts (see Section 
4.11). Preliminary sedimentation studies and post-Bureau of Reclamation 
studies indicate the rates of sediment deposition in the reservoirs as 
stated in the EIS. These computations are available for review at the 
Corps' office in Anchorage. The sediment load one mile below the Devil 
Canyon dam should be substantially the same as the releases at the dam 
due to the rocky nature of the riverbed in this section of the Susitna 
River and with no significant tributaries in this section of the river 
that could contribute higher sediment loads. There would be a period of 
channel stabilization in the 50-mile section below the proposed Devil 
Canyon dam in which the river would tend to adjust to the stabilized 
regulated flows with low sediment levels. Some channel degradation in 

·some sections of the river would occur as the river would attempt to 
replace the missing sediment load with material picked up from the 
riverbed, but this is not expected to be of significant concern along 
the coarse gravel bed reaches of the river between Devil Canyon and 
Talkeetna. Projected studies should further clarify and defin~ deg
radatiori of the riverbed in this section of the Susitna. 

188 Yes, the problem of frazil ice has been considered. Also see response 
number 298. 
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1 ~~ lhe det.:li led effects of altering the present flow regimen of the river 
can only be determined by studies which have not yet been made, but 
which are proposed during the pre-construction stage of pianning when 
detailed studies are normally made. Effects of flow changes will be 
studied as far downstream as they can be measured, including Cook Inlet. 
Winter and summer water temperatures will not be significantly affected 
by the project. Multiple outlet structures will permit withdrawal from 
the reservoirs (in which water will be thermally stratified) at any 
level required to maintain near-natural stream temperatures. 

19~ See response number 173. 

191 See response number 240. 

lH~See response number 36. 

1~3The quoted sentence is a statement of fact. The Corps has a wealth of 
data, available for public perusal in the District office, documenting 
flood damages to the Alaska Railroad and the town of Talkeetna. Bene
fits attributable to reducing damages to the Alaska Railroad are com
puted in the project cost-benefit ratio. Benefits to Talkeetna are not. 
Benefits resulting from increased recreational opportunity are also 
included in the cost-benefit analysis. Benefits attributable to flood 
control and recreation comprise about 0.2 of 1 percent of the total 
project benefits, thus neither is a factor in project justification. 

194The recreational benefits ascribable to the project are summarized in 
the EIS. The detailed recreational analysis is contained in Section F 
to Appendix l of the Interim Feasibility Report. This document is 
available for public inspection in the District office. Access roads 
and all other facilities will be open to public use unless some areas or 
operational procedures of the project are determined to be dangerous to 
public safety. 

1 ~5 Exact locations of the roads are not presently known, nor have mileages 
and right-of-way widths been exactly determined. It is anticipated that 
the majority of access roads will be open to the public. This is a 
basic premise in the estimate of public recreational usage on project 
waters and lands. Dirt and gravel will be obtained in the vicinity of 
road construction. Necessary borrow areas, where possible, will be 
screened from view from the access road. These areas will be rehabili
tated as necessary. 
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19b Transmission line right-of-way will be obtained through standard real 
estate procedures. Very little of the line will cross private property, 
and, wherever possible, private lands will be avoided altogether. · 
In the event some private 1 ands are traversed, property will be .acquired 
where possible by negotiation. If this cannot be accomplished, the 
qovernment will exercise its power of eminent domain. Yes, burying 
the transmission line has been considered, and a discussion of this 
alternative has been added to the EIS. It is the conclusion of the 
Alaska Power Administration that underground cable is much more sus
ceptible to damage from seismic activity than are overhead transmission 
lines, and that the installation of significant lengths of high 
voltage underground electrical transmission cable is limited by present 
technology (see Section 4.13 of the EIS). A number of studies 
have been made concerning health hazards associated with radiation 
from high-power transmission lines. It is generally concluded that 
lines transmitting less than 500 kv pose no threat to human health. 
One of these studies was made by Battelle Pacific Northwest Laboratories 
and is entitled Measuring the Social Attitudes and Esthetic and 
.E-~Q_n_omic Considerations Which lnfl uence Transmission Line Routing. 
The report is dated July 1974 and is identified by index number 
NW-1837UC-ll. There are very few climatic data for the area tra-
versed by the transmission line corridor, particularly in regard to 
wind speeds. The Interior Zone (north of the Alaska Range) is domi
nated by high pressure air masses resulting in relatively mild winds. 
The Transitional Zone (south of the Alaska Range) has generally calm 
winds, ·although high winds over 50 m.p.h; can be expected. The Mountain 
Zone (Alaska Range) can be expected to have the highest winds. High 
winds are reported to have knocked down 138 kv towers in the area 
lying between Cantwell and Healy. As stated in the EIS, the net 
firm annual energy delivered to Anchorage and Fairbanks wouldbe6.1 
billion kilowatt-hours. This is net of losses in power transmission, 
which amounts to 0.7 percent of the energy generated at the power 
sites. The two referenced power grids are comprised of existing networks 
of transmission facilities which separately serve the greater Anchorage 
and Fairbanks areas. Yes, they could be interconnected without the 
proposed dam; however, it is not necessary to connect them. The 
advantage to interconnection is largely related to the greater relia
bility of electric energy supply to the two separate communities. 
They would automatically be interconnected if the proposed hydropower 
system is developed. 

197 The marketing agent and operator of the system would be the Alaska 
Power Administration. For a detailed discussionof secondary energy 
and attraction of industry, see response number 255. 

198 Ideally, the interest rate shown reflects the opportunity cost of 
the funds committed to the project. It should not necessarily 
reflect current financial market conditions, but rather the approxi
mate return to savings and investment over the 100-year project 
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life. Current high interest rates are very possibly a short-term 
aberration. By law, the interest rate is annually set equal to 
the average interest rate on long-term government securities, 
limited by a maximum increase of 0.25 percent per year. A sensi
tivity analysis using a range of interest rates is described in 
Section C of Appendix 1 to the Interim Feasibility Report which is 
available for public review in the District office. The costs 
mentioned are costs of different systems with different capabilities; 
they are not altered cost estimates of the same project. Currently 
available power sources (coal and natural gas) could supply the 
needs of the railbelt but at higher cost than the proposed plan. 
The energy needs of the Railbelt area are discussed in the revised 
main report. If constructed. the selected plan is to meet increased 
energy loads during the period from about 1986 to 1997. During 
this time, if the load projections are not exceeded, the existence 
of the hydro project would take the place of any net addition to 
thermal plant capacity that would otherwise be added in the Railbelt 
area. 

199 Conment noted. 
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~!:!~!!r ~~O~(J~·~!_----------------'------------·-· --!t----
CHAMllER of COMMERCE 

October 22, 1975 CnlBsroads of lhe Air World 

Colonel Charl~s A. Debelius 
District Enr,lneer 
Corps of Engineers 
P.O. Box 7002 
Anchora~e, Alaska 99510 

Dear Colonel Debelius: 

On behalf of the Board of Directors and membership of the Anchorage Chamber 
of Commerce, I wish to express our total support for the development of hydro
electric power in the Upper Susitna River area. 

Th~ Chamber would like to offer its services in helping to promote the con
stt•uc"tion of the Devil' s Canyon and Watana dams as soon as possible. Please 
call on us for any further help we may provide. 

Sincerely yours, ' 

200 lc~/J~(4~zr-
Lor .. n H. Lounsbury 
President 

sww 

UPt~ATER .l\NCHORAGE CHAMBCR OF COMMERCE: - 61Z F STREET. ANCHORAGE. ALASKA 99!501- (901) 212-2401 

696 



• 

RESPONSE TO COMMENTS BY 
GREATER ANCHORAGE CHAMBER OF Cm1MERCE 

200 Comment noted . 
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Alaska District, Corps of Engineers 
Attn: Colonel Charles H. Debelius, 
District Engineer 
P.O. Box 7002 
Anchorage, Alaska 99510 

Dr ::tr Sir: 

illli 

October 9, 1975 

Th.ts is to notify you of a possible error in the impact· statement ."Hydroelectric 
"· Power Development Upper Susitna River Basin Southcentral Railbelt Area, 

Alaska." On page 39 the second paragraph.under Archeological Recourees 
states that, "two archeological sites within the general vicinity of the 
proposed transmission line corridor are listed in the National Register of 4 
February 1975. These are the Knik and Dry Creek Sites." According to Doug 
Rc~er, State Archeologist, the Knik site is not an archeological site, but 
an historic townsite. It fs not listed in the National Register as an 
archeological site (p. 5250). However, Dry Creek is listed as an archeological 
site. 

Employed as a research assistant with the Cook Inle~ Historic sites Project, 
I have encountered this apparent inconsistency. The Project is involved in 
compiling an inventory of Native historic and cemetery sites in the Cook 
Inlet Region. 

If you have any comments on this matter, please direct them to: 
4 

201 1 
Thank you. 

Mary Weirsum 
Cook Inlet Historic Sites Project 
1211 West. 27th Avenue 
Anchorage, Alaska 99503 

Sincerely, 

Mary Weirsum, Research Assistant 
Cook INlet Historic Sites Project 
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RESPONSE TO COMMENTS BY 
COOK INLET REGION, INC. 

201 The correction has been made in the EIS. 
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Kn:tk Kanoers & Kayal{ers, Inc. 
301!~ Columbia 
Anchorar;e, Alaslca 99501+ 
17 November, 1975 

Col. Charles A. Dchelius, District Engineer 
/Ua:;ka Dlstr:lct, Corpn of Engineers 
flc:part;nmnt of the Army 
P.o. nox 700~~ 
1\nchorar::.e ~ Ala:-;lca 9~)510 

Dr~ur Col. DrJbcliu:::;: 

'1'1 H' KnJ.I{ J\anoer~J ~r; lCt::tyakcrs wish to go on record as opposing 
lllc: con:3tructlon of uny dams on the Susitna River. Such 
dcvcloplnr~lft would dcotroy a major wilderness whitewater river, 
tr~etncd "the~ bigc;cs t ln North America 11 by its first paddler, 
IJJ•. \·/aJtcr Dluclcadar. 

Tl1 the 1 .L':lftlcs und •sixties the Corps dammed a number of 
the natJon 1 ::.: finr~st v.rhitewater rivers in the name of "progress." 
Yr~t each nevr clam served only to spur on further profl;I.gate 
u::.:c of cmr:.r·e_;y. · In other words, these beautiful rivers were 
:J:H~ t•i f J cc~d to no twcful purpose. Nowadays such economic 
\Jooncluc;r·;JcD vvould never win approval, yet the Corps is attempt
tnr.~ to :;taJ't th~ :.wmc dr~structive, wasteful process herq with 
nne or Uw counl:ry'r; mo[;t spectacular, wildest, loveliest 
rlvcru. 1~c Susitna must be left to run free for future 
CCJIC! eat ionn. 

700 

Sincerely yours, 
.· 

)-') 
......... · 

\ • .. ..... ~.-..-,:......--~~·.,.-"L.. /"'............. ..--

Ed S\A!anson 
President 



ZO;l Comnents noted. 

RESPONSE TO COMMENTS BY 
KNIK KANOERS & KAYAKERS, INC. 
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From: 

Orah Dee Clark Jr. High 
150 South t3ragaw 
Anchorage, AK 

To \thorn it may concern, 

October 8, 1975 · 

'!'he seventh r,rarte sixth period class took n poll, and has decided, 
' 

a~ the rate of seventeen to three, naainst the series of dams, bnginning 

with the Devils Canyon Dam. He decided against it for v11rious reasons; 

( 1) that it \Iould harm tho ecology, ( 2/ That it \orould harm the natural 

habit.a.t of moose·,; and other wildliff:l,tmd (J) that it vould damage the 

scenery, ~..rh:\.ch l,.IP. fceJ hn.s berm diJ.mnGcd fmot~Sh• 

Ho vere nppolntcd to this conunitee by our teacher Hrs. Stark of 

Ornh Dco Clark Jr. llip;h. She gave us the pro!s ancl con's of the issue, 

nnd took tho poll. 

Respectfully yours, 

Kris Ashley 

Theresa Rusnak 
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20:1 Comments noted. 

69-737 0 - 61 - 45 

RESPONSE TO COMME~TS BY 
SEVENTH GRADE 

ORAH OH (I ARJI ,JR. HIGH SCHOOL 
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Sierra Club 
3301~ I own, ://5 
Anchorn~e, Alaska 99503 
15 November, 1975 

Col. Chnrle~ A. Debelius, District Engineer 
J\Ja slm Di8 tric t, Corpa of .Engineers 
D.!pnrtmcnt of the Army 
l'.O, Box 7002 
1\nchoru(je, Alaska 99510 

He: NP/\EN-PR-EN 

Dear Col. Debelius: 

'!'he followin~:, nrc:. the comments of the Sierra Club on the Corps 
of Enc;incers' draft environmental statement on Susitna Tiiver 
JtydPopol'wr development. 

The draft staLemcnt is inadequate. Its basic fault is thatit 
1:.; one lone; propa[janda piQcc, with a notable laclc of hard 
Jata preocntcd. Such date must be supplied in the final docu
rnellt so that re.aclcrs can make a rational choice as to whether 
the proposed ~)usitna dam::s are economically and ecologically 
justifiable. 

There hA::; been a r.eriou:::; failure to discus::> alternatives to 
tile proJect.. 'l'he Federal Pm/Cr Conunission did the scopine; 
<maly:;l:> to select the least-cost alternative for ,comparative 
cvaluntlon ~":U;h the hydro pr9ject. In'doinc; so, the FPC elimi
nated from consirlera tion several al terna ti ves \-lhich could, if 
allocated the ~~1.5 billion projected hydro cost or even lesser 
~it.lOltllt::;, compare favorably to the dams. These alternatives 
ineluclc solar, v;ind, c;eothermal, and tidal power eeneration 
sy~;tcuw and ~.nvc:::;tmcnt in conservation measures. 

I 
The DEI:J recoGnizes that oil, natural r;as, and coal will be 
Alaska's mnjor power sources for at least the next decade. During 

2 0 6 th.i.s t lme 1 t rrmlce::; much more sense to invest in technolor;ies 
\·illlch the scopine; analysis ruled out and have them on line by 
t!Je end of the decade. · 

. 1/\ major advanta~c of non-hydro alternatives is their flexibility. 
Conl pl~nt~. for example, can come on and off line in response to 

20'1 cleiilUnd. Once a hydro project is built it \'Jill generate large 
a:.10unts of electricity rec;ardlcss of need. The effect of this 
v;lll be to attract iQdustries that need large blocks of electricit~ 

I On pac;c ::;ix, it is stated that ''The benefit-to-cost ratio compared 
to tl1c coal alternative at 6 1/S>~ interest rate and 100-year 
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project life is Ll~ usinc; Federal financing." Surely the 
writer::; of the DEIS understand that a benefit-cost ratio is 
meant to indicate whether a projeat 1 a costs outweigh its 
expected bcnefitn. It is an internal relationnhip and the coal 
alternative should not have entered into the calculatidn at all, 2.Q 
thouc;h it is proper, once the B/C ratio is computed, to compare 8 
it to the B/C ratio for other projects. Furthermore, toe DEIS 
r;ives no information on how this figure was arrived at. What 
are the project's expected benefits? On page 71 recreation and 
flood control are mentioned as benefits, but within the body of 
the DEIS flood control is' otherwise never referred to. 

The Corps accepted the FPC scopine; study and proceeded to 
evaluate coal as the lea;;t-cost alternative. Cool was evalu-
ated at a 8.77% discount'lrate while the hydro project was evalu-
ated at the 6 1/8% interest rate prescribed by the Principles 
and Standards Act (which, while a vast improvement ovev the ·~0~ 
ridiculous interest rates the Corps used to assume, is still 
extremely low in terms of today 1 s money market). The draft 
interim feasibility report gives a B/C ratio of 1.4 for hydro 
and 1.3 for coal. But the difference in interest rates seems 
to account for the reason the B/C for hydro is more·than that 
for coal. Even with that fav-orable interest rate, the ratios 
are almost the same! Furthermore, the B/C analysis gives no 
weieht to flexibility and responsiveness of the power generating 
systems. The coal alternative is a flexible system which the 
private sector would finance, and coal is a resource which can 
be developed ton by ton as it is needed. The hydro project 
would be an inflexible commitment of resources underwritten by 
the federal govcrnmentj its "front-end 11 costs are extremely 
hic;h and represent bills which fall due before any energy is 
produced at all. 

Another flaw in the B/C study is the estimate for recreation 
benefits. Recreation benefits are.estimatcd at $300,000 annually. 
In: fact, there are virtually no recreational benefit~ for the 
project and there nrc very hi3h recreation lassen. According 
to the draft interim feasibility report (p. F-3), "Few places 

·in the world offer the variety of outdoor recreation resources 2 .. A 
available in Alaska.·. Both residents and visitors alike have .I..V 
unexcelled opportunities for recreation activities among a pro-
fusion or beautiful lakes, rivers, and mountains, largely un-
touched by modern civilization. 11 Given these fc·rtunate -circum-
stance::;, \'thy would anyone want to visit a narrow, murky, arti-
ficial lake? 'l'he \·Jatana reservoir, \'lith its annual drawdovm of 
from 80 to 125 feet (which would be at its worst in early June, 
then rise steadily throughout the sununer), would be virtually 
unusable for recreation purposes. A boat-ramp which can allow 
for a 125-foot variation in water level in a steep, narrow canyon 
wo~ld be difficult indeed to design. 

The Susitna flows "some 130 miles through uninhabited country 11 I 
(p. 10). This is another, roundabout way of stating that it 
flows 130 miles through wilderness. Were the writers of the DEIS 
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21 llarraid that the 1·rord 11 wilderne:::>s 11 mic;ht mal<:e the river in its 
• undammed state sound too v~luab],e? 

212 

213 

The ;;ta tcmcn ts at the top or pac;e 11~ arc mislcadinc;. It should 
ue noted that rione of these rivers is Class VI in its entirety, 
Turnback Canyon on the J\lsclc can be portaQ;cd; the rest of the 
rlver Jm:::> been run by inexperienced kayalccrs. Devil Canyon on 
the Sunitna can also be portac;ed; here aQ;ain, the river above the 
canyon c;:in be and has been run by lcayalccrs or limited experience. 
Lc:::;s ic known or the Bremner, but the heavy whitewater is con
fined to its tl'ro canyons. 'rhc, point is that even a very diffi-
cult river can be utilized by /inexpert 'kayalccrs and rafters if 
the rapids can be p'ortaged. As for Devil Canyon 1 tself instead 
or malcinc value judc;ements and using loaded words like {1dangerous, 11 

the final IUS should emphasize that it is attractive to l<:ayal<:ers 
precisely BECAUSE it is·difficult. Walt Blackadar, the first 
person to run it and a heavy-water paddler of extensive exRer
ience, termed it 11 the biggest whitewater in North America. 1 

r mt:Lon is mnde here that the Sus! tna was recommended as a BOR 
:::;tudy river 11 but \'IUS not one of the 20 rivers recommended for 
inclusion in the (Wild & Scenic Rivers) system by the Secretary 
of the Interior in 1971~." 'l'rue, as far as it goes, but it doesn't 
e;o far enouQ;h; Int.erior 1 s d-2 bill is only one of several. The 
Susitna is indeed proposed as a wild river in the conservationists• 
d-2 bill~ as the author.s of the DEIS were surely well aware. 

IPagc 23. "Sevcral 11 nc;5t!ng pairs ofbald eagles and gyrfalcons 
214 1·rere ob::;erved in the canyon area. How many is "several"? Here 

there so many that they could not be counted? 

215 

216 

On'thc same pac;e, it is noted that "Motorized all-terrain vehicle 
access to the buclccountry has improved huntin~ :::>uccess even in 
the race or a rapidly declining caribou population 11 (Nelchinn 
herd). A critical factor ha:::> been \-sinter maintenance of the 
Nubcnna road, which permit::; snowmobilers to haul their machines 
in aa far ai they wish in comfort, then take orf. Caribou-
c:::;pcciully prcc;nunt cows--are not able to withstand the resultant 
noiue unll haru::>:::;ment. Roads vastly increase the activity or off
road vehicles, and the Su:::;itna dams will require roads (built at 
state ex~ense?), presumably maintained in winter (also at state 
expense?). The flnal JUS should inve::>tie;ate the· probable con
sequcnceG to an already threatened caribou herd. 

Pncc 21~. 'l'he mnp8 throuc;h the ent:l.re document arc voor. Only 
nomeonc who reco13nizc:::; the shape of the Susitna would be able 
to locate it on the .maps, since it is not labeled. Yet p!'esumably 
the relationship of the river to the habitat being mapped is 
critical--far more so, for instance~ than the location of Cordova 
(\'rh;J.cll appears on each map). Without knowing which line represents 
the river, and the location.of each· dam, the graphics are quite 

. literally meaningless. 

I Hunting. pres::wrc for rams in the Cantwell-Healy. area is 11 fairly 
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heavy due to relatively cood access from highvmys, by air, and 
by ATV 1s'' (p. 27). The statement is true, and the Susitna . 
hydro project would provide equally easy access for an area that 
10 now w1ldernaoo--a road, which can al~o be used to haul ATV 1s 
on, and two or more enormous lakes to land a floatplane or ski
plane .on. The effect on moose, caribou, and uear nhould be noted 
in the final EIS~ 

The Sus! tna area "has consistently produced tam·e \'J(l} Vl~t':ltlc:J th~n 
any other area of comparable oizc in the. Sta tc •••• l·Jol ve1·lne~ 
have withstood human encroachment and trappinG Nithout any · . 
noticeable reduction in numbers or ranr;c" (p. 28}. Yet it has 
already been admitted that the area is presently wilderness, so 
any "encroachment 11 so far haa been huntinr; lodc:co and trappers' 
cabino--not 70,000 visitors a year. \'/ould the DEIS have us be
lieve that wolverines Non 1 t ID.1.!::!Q. the dama, roads, people, noise, 
etc.? Absurd. The wolverine is an extremely secretive, wary 
wildernes~ species which cannot coexist with highways and 
industrial development. 

Page '37: 11Float planes are u::ied to fly in hunters ••• but this 
form of access is relatively minor.~- •• A major recreational ose ••• 
is big-e;amc hunting •••• The greatest pressures are exerted from 
a few fly-in camps." If fl"y-in access is "minor," then how can 
it produce the 11greatest 11 pressure in a 11major 11 recreational use? 
The statements are inconsistent, a frequent problem in the DEIS 
"It appears thilt the use of ATV's for hunting, already prohibited 
in some.areas, may have to be further controlled. 11 This state
ment misleadinc:ly implies that such use can be controlled, when 
in fact it is very difficult (and expensive) to do. What \'fill 
be the costs of the extra wildlife protection officers needed to 
enforce such a closure in an area where,~easy access has newly 
been created? Who will pay these costs~ 

Pa~e· 38. 1\c;ain, the superlative, hue;e whitewater of Devil 
Canyon is implied to be very unattractive, equivalent to 
irnplylnc that Mt. St. Elias is "no r:ood" for clirnblnc; bccauoc it 
is very difficult and succcooful attempts ha~c been few. 

t·/c 1' lntl 1 t exceecllnr~ly oc.ltl that the DEIS wao rushed ·to publication 
just before the Corps was due to receive the Jones and Jones 
study on recreational use and potential of the Susitna. Although 
as a consequence \'le have not had the benefit of reading the study 
itself, we understand that it recommends that the whitewater of 
Devil Canyon not be inundated, because of its great value as a 
scenic and recreational resource. 

Page 40, ener~y needs. Ae;ain, these are mere unsubstantiated 
::;tatementn. -'Because· of lead time needed for coal and hydro
electric d~velopment, .immediate needs for the next decade will 
have to be handle. d by additional oil and ~as-fired units." True, 
even too generous, as regards hydropower \the Corps fact sheet of 
Oct. 23, 1975 estimates c·onstruction time at 14 years), but Beluga 
coal has already been leased and is ready to be mined, and Healy 
coal is already in production and )las been for years. 
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224 

l'Df'/! 111. "Heavy cmpha~;is should be ~ivcn to those technoloc;ics 
vlh:leh utlli?.e renc1·mblc or e::;:wntially inexhaustible encr~y 
::.>otu•cc:::;." It 1::; prcpos terous to imply, here as elscwh'ere in the 
DIG~>, that the ~~u:Jitna dam:J represent the usc of renewable re-. 
:.iOUl'ec:>. A wilderness rlvcr 1::; not a renewable resource. Once 
devclopecl, it 1::> destroyed forever. And grea~ wilderness white
water r 1 vcrs arc not only nonrenevvablc, they are exceedingly 
rar>e, thanks laq~ely to the Corp::; of Engineers. 

Pa~c 42 •. More ~arbace craphic:::;, What on earth do the fl~ures 
on ttw left rcpr·cncnV? 50,000 \vi·I/\T? On what information is the 
;~r·aph IJa:::;cd? Here ac;ain, we are to accept it on faith. And it 1 s 
~m old, old tricl-:: to. set forth one absurdly high fi~urc to mal{e 
onc 1 n prcfcri'cd alternative look more reasonable by comparison, 
I·Jiw tevcr thane left-hand numbers symbolize, the high range 
inclJ.ca t.c:.> we 1 11 use 19 times as many. of them in the year 2000 
as we did in 1970, Even hamsters don 1 t multiply .th~t fast. 

Par.:;c 115. ThP.rc are some interestine; implications on sedi
mentation here, althoue;h the DEIS wron~fully fails to mal{e them 
explicit. The average natural flow in the five high-flow moriths 
of May-September is 19,328 cfG. If we assume an average sediment 
loacl of about 1000 ppm (the DEIS says it is 11 le::;s than 1000, 11 

ll~adinc; the cynic to believe that it must be very close indeed 
to 1000 ppm), then 19.3 cubic feet of silt would be flowing into 
tho Watana reservoi~ every second during those five months for 

225 
ll total of 255,130,560 cubic feet {9,449,280 cubic yards), just 
ln the May-September period, every year. He will charitably 
a~sume that no silt enters the reservoir from October-1\Dril. 
r1c!illlWhilc, of course, a small amount of silt is leavin~· the 
r.:y:>tcm: 15-35 ppm ycar-rouncl in an avcrac;c flow of 9300 cfs. 
1\(~<.ll.n tscrwrou:;ly a:::;~nmll.nr:; that o. hJ.r~h 32 ppm leaves the 

22? 

:;y;;t.em{ that':> .3 cul.Jic L'cct of cculmcnt lo:::;t per second or 
~), l~[JO, lOO cubic feet ·each year · ( 350, lWO cubic yards). In short, 
9,IJII9,2DO cubic yards of silt, sand and Gravel entering the 

. sy:~tcrn every year, 350 1.~00 cubic yards gain~ out, and a net 
yearly gain of 9,098,8~0 million cubic yards. That's a formidable 
amount of silt. Can the Corps ~uarantee that reservoir siltation 
problems will not occur here as they have at other dams? 

Pnr~e IIG. If vshitcwater can "reduce substantially" the super
saturated n:l..troe;en and dissolved oxygen introduced into the 
lvil lcr in pass in~ over the spilhmy, then why not leave more 
\'lhLtcl·latcr available for this uccful purpose, instead of sub
rncrr~ine; nine of the 11 miles of Devil Canyon? 

Par~c 113. ".Futm•c detailed studieG 11 will be nece::;sary to make 
sure General channel degradation won 1 t occur below the dam as 
the river attempts to regain its normal sediment load. 'rhese 
sttJdie~; ar·c to l.Je part of ".pre-construction planning,'' \'Shieh the 
Corps would have us believe docs not necessarily commit us to 
building the dams, despite tht! name. 

I \Ve arc told that the Watana would flood existing fish habitat 
but might create "other fish habitat at higher elevations on 

708 



these tributaries. 11 Perhaps. But it 1 s certainly not r;oinc; to I 
replace spawnlnr; habitat~ which requires clean~ well-oxyr;enated . 
r;ravcl; not l'lllile the Watan,a reservoir is fluctuating 125 feet 228 
every summer! 

Page 49. The Susitna carries winter silt loads of 4-228 ppm; 
earlier the DEIS had termed the winter water 11clear." Yet the 
diacharec below the dams would be "milky" at 15-35 ppm. 
Both s ta temen ts can 1 t be true. The problem may be that the DEIS 229 
tends to usc fir;ures distorted by extreme circumstances when the 
mode \'lould be more useful. Trlvial here, perhaps, but not so 
elsewhere--as rec;o.rds energy demands, for instance. 

Par;e 51, the question of fish habitat in lakes with heavy silt I 
infl0\'1, 'l'hc DEIS admits that it could be a problem, but mentions 
the many natural lakes where there is fish habitat despite heavy 

2
'lQ 

inflows of silt. But these lakes have equally heavy silt flows ~ 

back out, as anyone knm'ls who has paddled the Tazlina. 'l'he lakes 
don't simply silt up as the Watana reservoir will eventually. 

Also on this par;.e is the first hint ("the proposed series of 
hich-hcad dams 11

) that the Corps does indeed intend to build all 
four dams once it gets its foot in th~ door, despite the 
pious assurance on page 89 that "the mar;nitude of environmental 
impacts resul tine; from a four-dam system in the Upper Susi tna 231 
River Basin clearly makes this a less d¢·sirable· alternative 
than the one-, two-, or three-dam plans." The final EIS should 
make·explicit the Corps' intention to build all four dams. 

Par;e 52. The problem of ice shelving in the Watana reservoir 
and the attendant difficulties for caribou and moose attempting 
to cross it is a serious one and there is no justification for 
c;lossing over it, as the DEIS does. Studies indicate that cari- 232 
bou use of the ~~latana site for gr'azing and crossing 11 was minimal 
during the period November 1974 through April 1975." One five-
month study, on a migratory species like caribou,· is of very 
limited utility, yet the reader of the DEIS mie;ht well recieve 
the· impression that it proved that caribou do not and w:ill not 
usc the area. No such conclusion is possib~e on the basis of 
a sinc;lc winter's study. 

Pac;e 53. Countinr,; conditions ln June 197!~ were "less than ideal." 
ADF&G smt only 35b moose, whereas they 1 d seen 1796 the ~previous 
fall. Unless the winter was inordinately severe, we can assume 
that count inc; condi t :lons were not merely 11lcsa than idcnl": they 
\'/Cre totally lnadequa te. . Yet the DEIS mentions the fir;ure:J as 233 
thour;h they were rneaninc;Cul. 1\DF&G hao rir;htfully resented the 
unreasonable haste with which it has had to curry out its SusitHa 
dam studie:;, and on a meager budc;et. Cooperation from the Corps 
hao been very poor. 

Pac;e 5'~~ transmission line impacts. The DEIS states there will I 
be "not many per se; most ••• will be as a result of conl3truction 
an9,.maintenance." In fact the growth the Susitna dams will 
foster~ and the easy access i't will provide, wtll cause major 
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2 3 41 lmpncts. 1\nd an any hunter can attest, wildfowl tend to avoid 
tr~:tn:JIIll:.>olon line corridors. 

235 

Pnr~e 5(). "Initlnl annual visitation to the project area would 
be-about 11,000 people''! Is this figure part of the source of 
tllnt inflated Llf B/C ratio? Hov1 was it derived? If 77,000 
people really did u:Je the area (an opponed to t\lPt·~ly ctt'.t vln~~ 
by out of curio0.lty to r~lnncu n\: Lilt• d:uu, wll\.,,l\ \~•llt\.1 11:1\',\\~t 

pr·ovidc a sic;n:lfJcant recl'c~Ht.!.nwd IJCIJ<!i.'.l.t), \.lie .l.ml':.\~L. h'uUld 
be tremcnclou::;ly heavy. CLin.'l.':iJ.lce<~tna. (pop. 200) handle such·a 
vJ.::.;itor load? 

I 
Pac;e 57. "r~uch of the c:r.::tstin~ tree and shrub cover in the Upper 

236 ~u:;Jtna H:lvcr Basin is located in the river and creek bottoms 
and on the steep canyon slopes above the streams and would be lost 
durlne; dam construction.'' '!'his is important moose habitat. 

Page 61. Land along the Susitna 11 is a natural and scenic area 
that would probar~ qualify for wilderness classification under 

237·!!to::.;t definltions of the term. 11 (Emphasis added.) Under what 
definition could it poosibly fail to qualify? The proposed Corps 
project would definitely destroy a wildernes~ river and area of 
high quality. That fact should be admitted forthrightly in 

23 

239 

240 

the flnal EIS. 

"'.rhe proposed transmission line corridor would cross no existing 
or presently proposed scenic, wild, or recreational rivers, nor 
\'Jould it cross any existing. or presently proposed wilderness 
~.u·ca::.; or \'lildlife refuges. 11 True, but what of the dams 'them
selves, and the proposed Susitna National Wild River of conser
vationist::;' d-2 legislation now pending befori Congress1 

"netween Gold Creek and Cantvwll, a visible {power) line would 
have substantial impact, particularly if located west of the 
hir;hvmy and railroad." It could not be concealed throuc;h Broad_ 
Pau::.;. This area provides some of the most strikingly scenic 
views of Mt. M6Kinley and the impact of ~uch a transmisoion 

· lJ.ne v10uld be devastatinc;. It is appalling that the Corp::; would 
even con:..sldcr placlnc; the line on the we::>t oleic or the hlc;hway 
and railroad. 

Pa~c G2. How fortunate that the "most likely" source of an 8.5 
earthquake would be a safe 40 miles distant. Yet it is also 
admlttcd that "the Su:::::itna Fault, truncated by the Denali 
Fault, ~iuect~ the rc~ion in a northcaot to ~outhwcot direction 
approx:trna tely 2. 5 mile::; ltleG t of the: ~In t:mu durn:.>:l tc." ~Ibn t 
::;tucllcs or the f'uult r.:y:;tcm and "most .lilccly" quakes have been 
done ~y indcpcndcmt seimnic expert[.l? \o/hy doeu the DEIS contain. 
no mapc or c;raphic,di::;plays ohowing the location of these 
fault:..;? \'Ia::; it feared that it would look a little too graphic 
only 2.5 miles from an 810-foot-hic;h earthfill dam? 

IPage 63 •. There could be ice-fog conditions in tbe area below 
Devil Canyon Dam 11 during periods of extreme cold weather." The 
implication is that ice fog is a rare occurrence indeed, happenine 
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only under "extreme 11 conditions. Alaskans lmow better. Why 
clld the DEIS not frankly state that ice fo,; would. be present? 
tt•o hardly a critical point. Of course, the defensive a-ttitude 
carrie::; throu~h el::;ewhere in the DEIS to moPe important matters. 

page 61+. 11 The propo::;ed projects will not create large blocl<s 
of excess electric power for heavy energy-consuming industries." 
An amazing statement! Without some good demand figures, how 
are we to believe this? \vhat of the Healy and Beluga cocll and 
the Cook Inlet and Prudhoe gas? Are these other entrepreneurs 
expected to ,;ive up their marl((~ts and go else\'lhere? More 
piau::;ibly, there will be a vast surplus and industry will be 
encouraged to come up to Alaska to use it. And in fact the 
Corps' own Joe Auberg (~!estern Planning Division, Washir-1gton 
office) says that the final E;ES will recognize that construction 
of the hydro project would mean commitment to a growth policy 
for the southcentral region. 

Can the town of Talkeetna handle the impact of 500 to 1000 
conntruction workero? The construction period ~1ould be 
mentioned here. 'l'he reader should not have to look up a 
::;cparate Corp~ fact sheet to find that the project will take 
11~ ycaro. 

l'ar~<.: G~. l'rolJlcmn w.Lth tcn\pcrnturo, diooolved oxyc;en, and aupcr
oaturatcd niiroecn "would be held to minimal, and possibly 
in::>i~niticant levels by spillway design ••• " Ii' the problem is 
really that easy to solve~ why does it still exist on other 
major dams (e.g. Columbia}? The final EIS should not imply 
tlmt the Corps has the answer to all the questions on supe~
saturated nitrogen, etc. It doesn•t. 

Pac;e 68. 11 Future power sys terns" (but not this one?) "will also 
require approaches. that include full consideratbn of environmental 
values and alternatives and must anticipate that Alaska and the 
nation will attach increasing importance to environmental pro
tection, energy conservation, and conservation of nonrenewable 
rcsourccs. 11 Again the DEIS fails to recognize that huge wilderness 

. whitewater rivers are nonrenewable resources, and scarce, too. 
Nor is a dam, rapidly filling up with silt, truly a "renewable" 
resource. 

Pac;es 70, 73. It is interesting t.o note the close proximity of 
major coal and petroleum resources to the cities of Anchorage 
and·Fairtbanks. Since the concept of the "railbelt11 as having 
high en~rgy needs is fallacious (the two widely-separated cities 
of Anchorage and Fairbanks are heavy energy consumers, and so to 
a much smaller extent are the towns of the Kenai Peninsula, but 
the handful of homesteaders, dodge-owners and ra1lroad.workers 
living along the "railbelt 11 a'ccount for a minute share of the 
total energy demand), why not simply utilize ~hese nearby re
sources, which are already being developed, and without the need 
for federal.funding? Or is the Corps·tell1ng Alaskans·that we 
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l
rno:ot endure the cnv:!.ronmcnto.l co:;;ts of strip-mininc; for coal, and 
Lllu :;tt·c:;:..; oi' p.l.pcllnc booms, but are not to be permitted to 

246 r~;tln any bt~ncflt frorn the dcveloi)ment of our state's resources? 
f·lu:;t ;dl nur• eoal, oil and f_i.:l.S be :.:>hlpped to the Lovrer lt8 for 
o tiler:~ t.o u ~; t~ ':' 

247 

J';tf~(! '/'). '!'he roreca:::;t of encrr;y needs i:::; absurd. Having used 
J )1 ml~IJ l.on bar1·el::.; or o:ll and 16 billion cubic feet of natural 
vo;::; lt1 l!)'f~·!, \'Jc itrc expected to. u::;e (under "mid-ro.nc;e 11 estimates!} 
;;t> mJlllon b.:~rrcls of oil (i9 tlmcs a:J much) and 134 billion 
cubic rcct of f_iu::> (eight time::> as much) in the year 2000 111f 
recent trend:J continuc. 11 Without further documentation of 

. Lhc:.;e arnaz:l.n~ n.c;ures, the reader must inevitably think them 
equlvalent to ::>ayin[I;, "If recent trends continue~ the teenager 
\·11.11 be 10 1 G 11 by the time he 1 s 33 years old." · 

~
Pac;c Tf. 'J'hc 11 extreme costs and environmental effects· involved 

2 
jn rnost t.icial flow hyl.lroelectric proposals are major factors 

4· oppu:;inc;" tidal pov1er. True enouc;h; very few places in the 
vwrld <JJ'e suitable for the development of tidal pm..,rer. Cook 
Inlet happens to be one of the beG~ however. 

I
IL lo not~ble that the DEIS finds us "too Gmall 11 for. nuclear power· 

2 4 9 or' ~>olid waste IJurninc;, but "too big 11 to be allowed to use our 
' -mm o.il a11d r;a::J. 

-,Par:;(~ G'/. 'l'hc·trnnnrni;;r.;ion line 11 right-of-way.\'rould provide 
250 cl•:ared Jand at little or no ClqJense to the farmer. 11 A danger

ou~;.ly iPrc:.;ponsiblc statement lthnt should be deleted from the 
r 1nal !US. Had :La tlon from high-val tage power lines is hazardous 
to J.ivinr_i ti::;:.:;ucn. 

251 

l'a[~c. 75. 'l'he difl'iculty of safe disposal of radioactive wastes 
in noted. Many people question the wisdom of a system that must 
rely on many future generations to deal responsibly with the by
products of cnerBY used by this generation. Dut the same argu-
n ·nt can be raised in connection with this hydropoNer project. 
Even lf it becomes obsolete, even if it silts up and can no longer 
produce power, a hu,;e dam must be maintained and repaired 
forever, else dovrnstream residents will be at risk of horrendous 
floods or mud-slides. A dam is a sNord of Damocles hanging over 
the heads of our great-granchildren. 

rar;c 911. • \·/c concur with the 1\laska Energy Office cri ticinm that 
the final EIS should ipcludc a net energy benefit analysis for 
the \'/hole system, includinr; the energy used during construction 
and losses during long-distance transmission. 

Pa~c 6, cost. Total first cost -(January 1975) prices of $1.343 
bllllon. There was no justification for using January 1975 prices 
in the DEIS. The Corps' Octob~r 23 fact sheet already shows a 
price jump to :tl. 5 billion (a !!il57, 000,000 rise--more than enough 
to build Senator Gravel's federal office building!), but even this 
figure is ludicrous. The contractors will not be paid in 1975 
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dollQrs. The ::;arne fact sheet mentions a 1J~-year construction 
period •. If the project \'lere already in pror;ress today~· it 
coul'd not be fin:l.s,hed until late 1989. The whole DEIS is filled 
\'lith speculative projections on dubious grounds; why was there 
no projection of co:::;ts in October 1989 dollars? If inflation 
rontlnue:::> at it~ current 13~~ rate--note that \'le are playing the 
Gorp~' own ~amc here--the final cost will be $8.33 billion, a 
otaEr~crinr; sum. 

nut let us ns:::ume that inflation will be nonexistent for the 
next 11~ year:.> and that there will be no cost over'ruhs. A 
modc::>t proposal: instead of building the Susitna dams~ ~hat 
$1.5 bllllon could be 1nvested. Even at.a mere 6%, it would 
produce $90 million a year. It could be split up among some 
400,000 people expected to live in the railbelt area at $225 
('cr capl ta. Surely most Alaskans would prefer to have the cash-
~·900 yearly for a family of four would go far toward paying the 
ras ~111!--and the ~cncrous u.s. taxpayer would be sure to 
~pprovc~ aince the $1.5 billion principal would remain untouched. 
A boautlful wilderness whitewater river would not have to be 
destroyed~ and Ala::>kans would not have to suffer through st:l,ll 
another wracking construction boom. 

The hydro project not only makes little sense for Alaska~ it 
makes little sense in terms of a wise national energy policy. The 
opportunity cost of investing $1.5 billion to produce power for 
approximately 1100,000 people is extremely high. This large an 
investment in projects other than hydropower could provide more 
ener~y for more people at lower environmental cost. 

'l'he m:r;, r;uc;c;er.. ts that J\laslca would be dependent on . oil and gas 
durinr:; the dam::;' 111-year construction time. l·lhen th~ dams come 
on lJ.ne~ the hydropmJcr would theoretically replace oil a.nd natural 
c;as r;cncratinc; facilities thus freeing up the oil and gas to 
be SILlppccl to the Lmter L~D. (This scenario is unlikely to occur, 
as e~rlicr noted, because the hydropower would probably attract 
lnr1~e bloc!< industrial users and stimulate demand, rather than 
mcctin~ exiotlnc and projected demand.) But even if oil and 
natural c;a:::> \'lOre no longer needed .for electrical generation, the 
yearly navin(~G would be innignificant compared to national oil 
con::;um[ltion. The DEIS state::> that estimated 1972 fuel use for 
1\lnslca':J power systems included l,lt million barrels of oil. For 
purpo~es or comparison, in 1972 the nation as a whole used 5.99 
billion barrels of oil.. (Source: Ford Foundation Energy 
Policy Project, Preliminary ·nepor t.) Thus Alaska reprezented 
leos than one four-thousandth of the total demand. 

A major goal of the project is to conserve fossil fuels (p. 91). 
11By the same token, the project \'Jould contribute to 
a savln~s ln nonrenewable energy resources with an 
cncr~y equivalent of about 11.3 million barrels of 
oil, or approximately 80 billion cubic feet of gas 
per year. Althou~h this savings is a principal factor 
in the consideration of a hydroelectric alternative, 
over the lon~ haul hydroelectric energy must be viewed 

713 

52 

253 

255 



a:> nn Jnlerltn m~~a:..;ure for con:3ervinc; the natlon's 
notl!'elll:':Jald.e enurt~Y :.:ourccG un L U :::;ome more prac
tJ.cal, p~r·m<.mGnt m~thod o:C producinG electricity 
J.~; uclllr:v!~d Nhich Nlll not overburden the nation's 
or worlcl 1 :.; flnltc resources. 11 

JJut :ja.5 billlon inveGted now in new cnerc;y sources and con-
:~c:rva tlon mea:.;ure:; l'rould y icld much c;rca tcr benefits. than the 
clam:j. 'J'hc Cnl'P~ lG pu~;l1lnc; for ''pre-conntruction plonninrr, 11 

fund:Lnr~ uo thouc;h on energy cmcrc;ency ni tua tion, r•a tl"lcr' than a 
:~urplu:;, exists or vrill cxi~>t wltll:ln the next couple of decades. 
'l'h~rc i::; no ·emc:rc;ency, hovrevc1~. fllanka iG well supplied \:lith · 
Cllf.!t'f~Y r·ecoui'cc:; in the proccf;s of being developed. 'l'he just
rt~lc~:;cd ::;tudy IJy the state Division of GeoloGical and G_eophysicaJ 
~~urvey f:ho1·1:; thut with the Prudhoe Day ga::> m'lrled by the ·state we 
1·illl l!avc an cmiJarra::;:.;men t or encr~;y riches, Since there is time, 
the :;a.s billJ.on or :li3 billion or ·1>U billion of the federal 
taxpayers 1 money. \·rhich tho dams will cost should instead be 
invented in rc~earch for al tcrnative, bettt:r mean::; of cnerc;y 
production, re:::;carch which would be a godsend to the whole 
natlon. 

Sincerely yours, : 
I 

Aclc / k.·s::..,~ 
Jack He::wion 
AlasiG:t Hepresentative 
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2 0 4 Comment noted. 

RESPONSE TO COMMENTS BY 
SIERRA CLUB 

2t15 The Federal Power C?mmission, in ~arrying out its :unctions_u~der the 
Federal Power Act, 1s concerned w1th all elements 1n determ1n1ng power 
values. The Corps cooperates with the Federal Power Commission in 
evaluating power benefits on the basis of unit power values developed 
by the Commission. Project power benefits include financing factors 
related to the alternative source of power, public or private, that 
would !llost likely be utilized to serve the same market area in the 
absence of the project. The alternative is usually a new, privately 
financed, modern, and efficient thermal powerplant. However, all 
alternatives are carefully examined. In the case of this stud:y:-both 
natural gas and coal were· chosen as the most reasonable potential 
alternatives. Gas was eliminated on the basis of projected availability 
at the time hydropower would go on line in 1986, and by the direction 
of Congress to conserve nonrenewable resources and to utilize renewable 
resourEes for power generation where possible. There is no longer 
any reason to anticipate this fuel will continue to provide an abundant, 
cheap energy source for the long term as has been exercised in the past. 
In calculating the benefit/cost ratio of coal and hydropower alternatives, 
the latter was determined to have the greater benefits. 

2 0 6 Comment noted. 

207 It is true that some non-hydro alternatives, such as coal, are more . 
flexible than hydropower in response to fluctuation in demand. However, 
the hydropower project presently proposed will not meet energy demand 
projected to exist within a relatively few years following project 
completion. Thus, existing or future coal or gas plants may well be 
used to provide the flexibility to cope with fluctuation in demand above 
the level of baseload requirements fulfilled by the hydropower project. 
For a thorough discussion of the effect of the project upon industrial 
development, see response number 255. 

2 0 8 The coal alternative does enter into the hydro project cost-benefit 
calculation, because this alternative is the economic standard against 
which each of the hydropower plans is tested. That is, the power betJefits 
of a given hydro system represent the cost of producing the same amount 

·~ .. · of power by constructing and generating a conv~ntional, state-of-the
art generation system using coal as fuel. Thus, the coal alternative, 
by definition, has a benefit-cost ratio equal to one. The interest during 
construction was added to project costs, and those expenditures accruing 
after 1986 were discounted to the 1986 power-on-line date at 6..:1/8 per
cent to give the total investment cost. The present worth of the benefits 
was calculated also by discounting at 6-1/8 percent to 1986. The invest
ment cost and present worth of the benefits were then amortized at 6-1/8 
percent over the 100-year project life to give annual costs and benefits 
which were then compared to give the benefit-cost ratio. 
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2tl9 The coal alternative was not evaluated at an 8.77 percent discount 
rate. The 8.77 percent figure is used to calculate annual fixed charges 
and, as such, is used for different purposes than the discount rate 
employed in the hydro analysis. Incorporated in this 8.77 percent 
is the composite of municipal and REA borrowing costs in the Anchorage 
and Fairbanks areas. It is this cost of borrowing that is properly 
compared with the 6-l/8-percent discount rate annually established 
by the Treasury Department. The composite financing used by FPC in 
analyzing the public, non-Federally financed coal alternative was 6.25 
percent interest rate for the Anchorage-Kenai market area, and 5.95 
percent interest rate for the Fairbanks market area. 

21LMost of the recreation benefits attributed to reservoir development 
are associated with the Devil Canyon site. Also see response number 
81. 

211 Comment noted. 

212 The paragraph has been reworked to indicate that portions of the 
listed rivers are Class VI boating rivers, and that Devil Canyon is 
diffLcult instead of ~angerous. For more information on white water 
of Susitna, see response number 257. 

213 The Corps of Engineers ii aware that "The Susitna is indeed proposed 
as a wild river in the conservationists• D-2 bill--". Furthermore, 
all land and water within the immediate area of project influence, 
including the upper Susitna River, are tentatively scheduled for 
selection as Native deficiency lands, which are classified as D-1. 
Section 3.0 of the EIS is devoted entirely to a discussion of the 
relationship of the proposed action to land use plans. 

214 The paragraph from which the word "several 11 is excerpted refers to the 
1974 findings of the U.S. Fish and Wildlife Service during a survey 
of raptor populations in the canyon area of the upper Susitna River. 
During this survey, three nesting pairs of bald eagles and two gyro-

. falcon nests were observed near the Devil Canyon area. 

21 5The Susitna River dams will require access roads which will be built 
at Federal expense. They will require year-round maintenance. The 
State may choose to incorporate these roads into the State highway 
system. If it does, then maintenance will become a State responsibility 
and cost. On the other hand, if the State does not choose to incorporate 
the roads into its highway system, maintenance will continue as a 
Federal responsibility and cost. Hunting pressure will not increase 
as a result of road access into the damsites since ADF&G has the 
statutory capabilities to control the actual pressures. Thus, only 
the potential for hunting pressure will increase. 

2J S The Sus itna River has been drawn with a darkened 1 i ne to more clearly 
show its location on the schematic maps. 

716 



217 The EIS clearly states (in Section 5.0) that increased pressures on existing 
C)ame populations through hunting, trapping, and general disturbance and 
hdrassment will require intensified game management and Taw enforcement 
practices. As previously stated, ADF&G has the statutory capabilities to 
contro1 these pressures--albeit, at greater cost and effort on the part of 

218 

State government. · 

The quoted statement is included in the EIS to emphasize the importance of 
Susitna River Basin to wolverines. Encroachment to date has included more 
than ''hunting lodges and trappers' cabins;" it h~s also included hunting and 
significant impact on wolverines in the Upper Susitna River Basin. We have 
expressed concern, however, (in Section 5.0) that any losses to moose and 
caribou occasioned by the project will '' ... impact upon predator species." 
This, of course, includ~s the wolverine. 

21&0f course, the use of ATV's can be controlled. The Alaska Department of Fish 
and Game, in commenting on the draft EIS, has stated that it has the statutory 
capabilities to control the actual pressures of increased hunting potential. 
In the discussion of adverse environmental effects which cannot be avoided 
(Section 5.0), with reference to required road construction, it is stated: 
"This would have the potential to increase pressure on existing game popu
lations through hunting, trapping, and general disturbance and harrassment. 
This in turn would require intensified game management and law enforcement 
practices and preventative measures for the control of wildfire.'' Increased 
costs related to intensified management and law enforcement would be borne 
by the State. 

220 There is nothing in the referenced paragraph which implies that the "Super
lative, huge whitewater of Devil Canyon'' is unattractive, much less 'very 
unattractive'." However, to be ~onstant with an earlier change in adjectives 
suggested by the reviewers, we have substituted the word "difficult" for 
"viol(~nt." 

2~1 The Jones and Jones report was provided to the Alaska District in March 1975, 
and has been available in the District office for public review since that 
time. All relevant, significant information contained in the report was 
utilized in preparation of the draft EIS. With respect to the report's 
recommendation concerning the inundation of Devil Canyon, the follcwing is 
quoted from page 8 of the report: "In particular, it is suggested that 
relocation of the Devil Canyon Dam to a point above Devil Creek be investi
gated, perhaps at a higher pool level, coupled with relocation cof the Vee 
damsite somewhat downstream and deletion of the Watana damsite entirely. 
Possible benefits include preservation of the esthetic resources of Devil 
Canyon and enhanced reservoir fish habitat and recreational opportunities. 11 

In fact, not only was this alternative considered and evaluated, it was but 
one of a number of dams and combinations of reservoirs which were evaluated 
in selecting the proposed plan. The authority and responsibility for this 
final decision rests with the District Engineer--not with a consultant. 
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222 Comment noted. 

2G~ The EIS candidly discusses the inundation of some 82 miles of the Susitna 
River, including 9 miles of the existing 11-mile whitewater section in 
Devil Canyon. The whole section from which the sentence is quoted deals 
with energy needs. The Susitna River does, in fact, constitute an inex
haustible energy source. 

22 4 The ordinate scale of the load projections on the projected energy 
demand graph was inadvertently not labeled in the draft EIS. The numbers 
in this scale represent kilowatt-hours {in millions) and have been so 
labeled in·the revised draft E'S. The origin and meaning of the curves 
on the graph are fully discussed in the EIS. The mid-range load.projection 
curve selected for the Corps' analysis is considered conservative, with 
annual rates of increase in power, requirements less than 7 percent 
after 1980 as compared to an historical annual growth rate of 14 percent 
during the period 1960 to 1971. 

225 On the basis of data from reservoir projects on many types of· rivers, 
the Corps has developed a reliable methodology for calculating sedimentation 
rates. On the basis of this methodology, which includes consideration 
of geologic characteristics of the basin, river gradient, precipitation 
patterns, runoff characteristics, and topography, the Corps has estimated 

.that the project will exceed by a large margin the 100-year life upon 
which economic justification is based {it is presently believed that the 
useful life of the project due to sedimentation may exceed 500 years). 

2~b Nitrogen supersaturation is a phenomenon which would only occur when 
water is released through the overflow structure. This would occur at 
an estimated frequency of once every 2 years with a duration of 14 days. 
The overflow structure will be designed to minimize introduction of 
nitrogen. The expected impact of this condition is not significant 
enough to warrant relocation of the dam. 

227 Quoted fully, the sentence containing the phrase "future detailed studies" 
states: "However, this phenomenon would be the subject of future detailed 
studies to determine the distance at which sediment loads would become 
reestablished." There is nothing in the EIS indicatin·g that such studies 
" ... will be necessary to make sure general channel degradation won't 
occur below the dam ... " It is true that the referenced future detailed 
studies are recommended as part of preconstruction planning. Detailed 
planning of all Corps projects is done following specific Congressional 
authorization and .funding of such studies. Following the completion of 
detailed preconstruction planning, Congress again determines whether or 
not th~ project should be funded for construction. 
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2~b The [IS states only that possibly other fish habitat would be created at 
higher elevations on the tributaries to the Watana reservoir. The actual 

· effects can only be predicted on the basis of detailed field studies. There 
is a uood possibility that reservoir fluctuation would not significantly 
affect spawning habitat. Drawdown will occur during the winter months, 
when river inflow is low. The reservoir will be filled during the spring 
and summer months of higher runoff. Should spawning occur during the 
period when the reservoir is full and relatively stable, there may be 
little adverse impact on any new spawning habitat created at the higher 
elevation. 

·2c9 In describing river charac~eristics under existing conditions in Section 
2.0 of the EIS, it is stated: "During the winter when low temperatures 
retard water flows, str::ams run relatively silt-free." We see no conflict 
between this statement and the one on page 49 of the draft EIS \'Jhich states 
that winter investigations by the Alaska Department of Fish and Game indi
_cated that suspended solids ranged from 4 ppm to 228 ppm. Following project 
tonstruction it is predicted that suspended sediment in releases at Devil 
Canyon Dam would be relatively low (15 to 35 ppm) year..:round as a consequence 
¢f heavier sediments being retained in the reservoirs. However, even at 
this low figure, it is predicted that the water may not be as clear in the 
w·inter months as it now is due to the nature of the very fine 11 glacial scour .. 
which will be introduced into the reservoirs during the summer months and 
r·emain in suspension during the winter. Sediment samples taken by ADF~G 
under existing conditions reflect a transport of heavy sediments which 
originate from the riverbed itself. Relatively high concentrations of 
large, granular material may not significantly affect water clarity, · 
whereas much smaller amounts of a finely suspended sediment will cause a 

',turbid or "milky" appearance. The last two sentences of the reviewer's 
comment are noted. 

23·0 l\Jl lakes silt up. The rapidity of filling is related to the amo'unt and 
characteristics of sediment inflow, outflow, and the size, depth, and 
length of the lake. This is equally true of natural bodies of water and 
manmilde lakes. 

231 The "proposed series of high-head dams" refers to the Devil Canyon and Watana 
dams. These are the only dams proposed for development in the Upper Susitna 
River Basin. The proposed high-head Watana Dam inundates the Vee damsite 
thus making it unavailable for hydroelectric development. There are no 
other damsite5 suitable for development of a high-head dam. 

232 The following statement is made in the referenced paragraph of the EIS: 
" ... under adverse ice conditions, the reservoirs could result in increased 
problems for some segments of the herd. Also, there could be some permanent 
changes in historical herd movement pi;itterns." The five-month study by 
AOF&G was referenced because it is the only study that has been made of 
caribou crossing at the Watana reservoir site. A previous paragraph states 
that caribou do use the area. 
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2:J~)There is no implication in the referenced paragraph that the moose count 
figures are "meaningfu1. 11 They are included simply as a matter of recorded 
fact. If any conclusion can be drawn from these statistics, it would appear 
to be that the upper Susitna River and the low drainage areas of the major 
tributaries provide important moose wintering habitat. The statement 
"cooperation from the Corps has been very poor 11 is a misstatement of 
facts. The Corps has cooperated and worked very closely with ADF&G. 

2d 4Impacts resulting from the transmission lines, including secondary effects 
resulting from road access, are thoroughly discussed in other paragraphs 
in this section of the report. We note with interest that some reviewers 
regard transmission lines as a .. :1reat to wildfowl because of the possibility 
of collision while others believe that wildfowl tend to avoid transmission 
l i ne corridors. 

23 5 The visitation estimate was provided by a private consultant who closely 
coordinated his work with the Bureau of Outdoor Recreation and the Alaska 
Division of Parks. Benefits attributable to recreation constitute approxi
mately 0.2 of l percent of the annual project benefits. The Corps has not 
predicted that the estimated 77,000 people who will visit the project 
annually will also visit Talkeetna, which would be separated from the 
Devil Canyon site by over 110 miles of roads. There is no planned direct 
project road access between Gold Creek and Talkeetna. 

23 6As required by the 1958 Wildlife Coordination Act, the Corps has requested 
from the U.S. Fish and Wildlife Service an evaluation of project impacts 
upon fish and wildlife resources, including moose. Upon the conclusions of 
their study, a determination will be made through the cooperative efforts 
of wildlife agencies to determine mitigation measures necessary for the 
unavoidable destruction of moose habitat. 

23 7 The Corps' description is accurate as written. There are many criteria 
established for wilderness classification of an area. The description was 
put in the EIS to inform the reader of the wilderness quality of the area. 
The fact that a portion of this area will be extensively modified, including 
complete inundation of some 84 miles of river, is clearly stated and exten
sively described in the EIS. 

23 bAs stated in response to a previous question, the lands affected by the 
project are presently classified as native village deficiency lands, and 
the Corps is aware of conservationists' D-2 legislation now pending before 
Congress. 

23 9 The Corps is not considering placing the transmission line on the west side 
of the highway and railroad between Gold Creek and Cantwell. The quoted 
sentence is factual as written. The schematic figure indicating the 
location of the transmission line corridor has been clarified. 
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240 The Susitna Fault, although close to the project, does not have the 
probability of cr·eating as violent an earthquake at the reservoir sites 
as does the more distant Denali Fault. For this reason, an 8.5 Richter 
Maximum Credible Earthquake (MCE) at the Denali Fault (40 miles distant) 
was selected for design purposes rather than the 6.0 Richter MCE event 

. which could result from the Susitna Fault (2.5 miles distant). The 
fault system of the entire area would be thoroughly studied prior to 
final project design and construction. 

' . 
241. Again the statement concerning the possibility of the occurrence -of ice

fog conditions below Devil Canyon Dam during periods of extreme cold 
weather is factual as written. As noted in the comment, this is hardly 
a critical point given the remote location of the damsite. 

\ 

242 The EIS ~lreadt recognizes growth as an inevitable occurrence in the 
Southcentral Region, unless an anti-growth policy is established to 
prevent it. The projected energy demand upon which justification for 
the project is based is clearly explained in the EIS and illustrated in 
~igure 9. A medium growth rate~ as projected by the Alaska Power Adminis
tration, contains no provision for energy needs which would be required 
of large industrial development. The question of industrial development 
is more fully addressed in response number 255. 

2 4 •'.} 
1J The temporary impact of construction workers upon small communities is 

discussed in the EIS (Section 5.0). The fact that the impact is temporary 
is one of the primary reasons that it may be particularly adverse. The 
total period of construction is expected to take 10 years. Approximately 
4 years will be required for preconstruction planning. Construction 
workers will not be present during this period. As stated previously, 
Talkeetna is over 110 miles by road from Devil Canyon Dam and nearly 150 
miles by road from the Watana damsi~e. 

244 Nitrogen supersaturation in the Columbia River is caused by the depth of 
·the plunge pools immediately downstream of the various dam projects. 

The Corps of Engineers, through extensive research conducted jointly 
with State and Federal environmental agencies, has developed a "flip 
lip" that is being incorporated into the Columbia River spillway section 
of hydropower projects to prevent flows from plunging into deep pools. 
Although nitrogen supersaturation is still present in th~ Columbia 
River, the concerned agencies are optimistic that with the installation 
of "flip lips" into the spillway of critical projects, the level of 
nitrogen supersaturation in the Columbia River system will be reduced to 
noncritical levels. Other factors influencing nitrogen supersaturation 
include water depth in the river, stream turbulence, distance, etc. 

245 The sentence quoted from the EIS states that, along with energy conservation 
and conservation of nonrenewable resources, environmental pro~ection 

will be attached increasing importance by the nation. The EIS clearly 
indicates the trade-offs between these different values which would be 
required by hydroelectric development. The nation, as represented by 
the actions of Congress, will in effect determine whether or not the 
costs of the trade-off are justified by the benefits. The EIS does not 
state or imply that dams constitute a renewable resource. Only water is 
indicated as having this characteristic. 
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24bAJt~rnatives related to gas, oil, and coai are sufficiently discussed in 
the EIS to explain the justification of their rejection as alternatives to 
hydropower. 

247 Comment noted. 

248 The sentence from which the phase is quoted refers to all tidal flow hydro
electric 2ro2~sat?_· Tidal power is seldom if ever proposed in areas where 
it is not "suitable." Cook Inlet may be one of the bes.t areas for such 
development; nevertheless, the ''extreme costs and environmental effects" 
are the basis for not recommending it for tidal flow hydroelectric develop
ment. 

24 ~The basis f~r the rejection of nuclear power, solid waste burning, and oil 
and gas alternatives are explained in the EIS. Some of the alternatives 
were rejected on the basis of providing either excess or insufficient 
energy to meet a reasonable amount of the needs of moderately projected 
qrowth. 

250 The statement is factual and has not been deleted from the EIS. Scientific 
studies of the radiation effects of high voltage power lines indicate that 
there are no harmful human effects from lines transmitting less than 500 kv. 
The maximum power transmitted on the proposed system would be 345 kv. 
Farming practices, furthermore, generally do not expose humans to sustained, 
close-range contact with transmission lines. For reference to an authori
tative study concerning the health hazards of transmission line radiation, 
see response number 196. 

2 51 Comments noted. 

252 Prices at the actual time of construction will undoubtedly be higher than 
danuary 1975 prices. Similarly, the price of energy will also be higher, 
and <;ince the project produces energy long after the great majority of 
project costs are paid, incorporation of a general price level escalator 
would have the effect of amplifying benefits to a greater degree than 
costs. Ass~ming inflation would, therefore, cause the project to appear 
more economically favorable. Inflation is not assumed because assumptions 
about future price levels are deemed too speculative. Future values, 
cost, and benefits will be equally affected by inflation. Long-range 
projections are not made based simply on historical rates of growth. 
They are often included in a discussion for purposes of comparison. 

2 ~ ~) Comment noted. 

2 54 The study reveals that the hydro project will produce the required energy 
il t a 1 ow economic and en vi ronmenta l cost. 
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2.55 Stlmul ;1t Jon of s tgn i. f Lean t he:1vy industr-ial development is not expected to 
n·Hul L from the Susi tna Project for the following reasons: 

I. The projected energy load growth upon which the marketability as
!;nmpt ions arc based, does not incorporate significant heavy industrial 
dl•velopmcnt. Rather, the projection assumes a gradual expansion of industry 
h:1sed only on already planned expansions to existing facilities and on readily 
idl'ntifi:lble new industry closely tied to proven resource capabilities and 
t'l'nnomic realities; this development is expected with or without the project. 

2. ThP hydro project is designed to provide additional power incrementally 
through phased con:-:truc~ion. From 1986 to about 1995, the Susitna power will 
m•·~'t: hoth increased load and displace otherwise produced by more costly stream
[ i rc~d plilnts. The less efficient and obsolete steam-fired plants will be 
I nnct i vated .. or retired. 

'3. There will he some secondary energy associated with the proposed 
plan. Such energy i.s not designed into the plan, but is a result of defining 
t lw "fl rm" C'nergy as that which can be produced in the worst water year 
(drought). Thus, in most years, there is additional water available to produce 
"m~cnndary' 1 energy which, because it cannot be quaranteed to the user, is 
tiHtJ<'~lly sold at a discount on a when-available basis. 

The s!'condary capability of the proposed plan is seasonal, occuring during 
Lhe summer months of June through Sep.tember, and amounts to about 12 percent of 
i.he [ i rm energy output. Of the 25 years of stream flows utilized for the 
operntlonal studies, secondary energy would be available during the summer 
months of Hi of the years. It is estimated that secondary energy would be 
mnrkc'ted at about 1.0 mills per KWH or approximately 50 percent of the estimated 
cost of firm energy. Neither firm nor secondary energy generated from the 
Sus i trw Basln projects will be what is commonly termed "cheap" power even 
though it is attractive when compared to the thermal generated alternatives 
:wa Uable for satisfying future Railbelt energy needs, Marketability analysis 
ltns dt't(:•rmined that the n•quin•d pay-back usage rate for firm energy from 
the Susitna Project, is 21.2 mills per KWH. In comparison, present rates for 
firm energy marketed by Bonneville Power Administration in the Pacific North
WPHt during the w:inter months is 4.1 mills and less in the summer. In general, 
l'twrgy hy the hydro project will be somewhat less expensive than energy provided 
rrom alternative sources. It is for this and environmental reasons, that the 
hydro project is the selected plan. The resulting energy cost savings will 
<J('cnw to all Railbelt area electric_ty users. This lower cost energy will 
provld~ a sltght locational advantage to the Railbelt area in comparison to 
cond Jt J ons without the plan. Significant stimulation of heavy industry is 
not expected to result, however, because as noted above, the project is 
dl'S {gned such that available capacity as closely as possible approximates 
llw projected demand. · Further, the cheaper secondary energy will be available 
on too irregular ;l basis to serve as an important determinant in industrial 
locnt{onal decislon-making. 

256 Comeut noted. 
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SALMON MEDICAL CENTER 
BCX IIIC 

SALMCN, IDAHC 83467 

W, L.." BLACICADAR, M.D. 

7H•:tN:t 

BCYD IC. SIMMONS M.D. 

71>6•:ttu:ll 

October 16, 1975 

Alaska District Corps. of lngineers 

Anchorage, Alaska 

Dear Sir: 

Re: Draft environmental impact statement on 
the Upper Susitna Basin - HYdroelectric 
power development 

I have reviewed carefully your 95 page statement and am 
alarmed that you dismiss the adverse changes in Devil's Canyon in 
a two line insert on page 93. The loss of Devil's Canyon for white 
water kayaking deserves much more impact than you have given· it. 
This section of canyon has only been pAddled a few times but it is 
paddleable and it is destined to become extremely well used and 
extremely popular. 

Ten years ago, almost no one had run the Grand Canyon 
in kayaks. Now, thousands are traversir.g this famous gorge. As 
these thousands look for new horizons, Devil's Canyon looms as 
the only challenge which is technically feasible to do without 
undue risk. I paddled Devil's Canyon in 1972, plan to return with 
a large group this next summer and I know of another group that 
will go independently. To lose the Devil's Canyon section of white 
water would be a tragic loss to America and it's future generations 
because there is no other place like it in North America, or for that 
matter the world as far as I know. 

You dismiss the anadromous fish capacity of the Susitna 
by stating that fish do not now traverse Devil's Canyon. This to 
my knowledge is true and yet it would be a very simple project to 
pass fish successfully through Devil's Canyon since the bottleneck, 
I believe, is only in two drops. These could easily be altered with 
short tunnels to permit this passage or some sort ofladder operation 
so actually the loss to fisheries of Devil's Canyon is thoroughly as 
great as that loss would be at Rampart over a five hundred yel)r period, 
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While you have listed many proposals for the Susitna 
all of them include a dam in Devils Canyon. Certainly some alter
native thought should be given towards having only the upstream 
dams built allowing future generations to make the decision in, 
Devi:ls Canyon. 

Please enter this statement in the hearing record and 
have it show that there is· strong opposition to the Devil' s Canyon 
dam and that this loss will be irretrievable. 

WLBzkc 

Si~;71y submi. t~d, .? /' . /. 
/{,_Q~ ;--ua v.-t:.~add-1 

W. L. B!ackadar, M.D. 
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RESPONSE TO COMMENTS BY 
W. L. BLACKADAR, M.D. 

2~7Colllnents contained in Dr. Blackadar•s letter of 16 October 1975 
are noted. Drawings and notations made by Dr. Blackadar on 
1 October 1972 (not an inclosure with Dr. Blackadar•s letter of 
16 October 1975) are also inclosed, sine~ they contain additional 
information related to the navigability of the whitewater section 
of Devil Canyon. Comparing the possible loss to theoretical salmon 
introduction into the upper Susitna basin to the huge area covered 

·· by the Yukon River drainage above Rampart appears to be somewhat 
exaqgerated. 
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RESPONSE TO COMMENTS BY 
ERIC BOEMER 

25bThe growing populations of the Anchorage and Fairbanks areas will 
generate an increased demand for energy. Hydroelectric power is 
considered to be the most desirable method of supplying projected 
energy needs at this time. 

25~The alternatives are listed and discussed in Section 6.0 of the EIS. 

260 See response number 240. 

261 The possible impacts of the impoundments on the Nelchina herd have 
been discussed in the EIS. Additional studies concerning the wildlife 
within the region will be conducted during the preconstruction planning 
phase of the project. 
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Box 7002, 

Ancho1·~· r,o, Ak., 99510 

October 19, 19'75 

426 Skarland Jlall 

U. o! A., College, Ak. 

99?01 

. 
th~t R•mp•rt Dam }•ropoul. W•' re mnre encour•g•d by the ~ulli tn• D•m project, which 

demonstr•t•• mor~ thorouch rfta~•reh •nd mnrot att•ntion to environmental impact• thaa 

th• pr~ceding etudiee. Rowevex·, w~ ~o find •ome we•kne~••• in th• atudy, and we 

find we can't •ccept the proposal tor • number of rf'r.aona. 

This tl'latinony eoneirl~r.s only the Devil Canyon/Watan• <!am• propo11al. Th,.,.. 

two d11M'!I will h~veo some ,.irnific•nt impaete, which we found were inadequr.tely 

conojdo:-rl'ld, or not eonsiderf'd •t •11, in yuur study. 

th• riv•r in J\,)y, ""tl th•t th111 ru•jfJr impact qr th"' ch•ml'l c•n th.- hf'rll would be •n 

occa:don•l morbli ty ~~~~ .. to ictot •l>elvinc; in thto r"•~rvoirn. 

W~'V~. done lliOm• furth•r re•uu•rch 1 ~tnd fe,.l th•t • f•r gre11ter imf"\Ct Oft 

th~ f.uoitn• Rivr.r, be1.irle th~ propo!:ed 't/D.bn• rl'lnervoir. Thfl herd norr.t,.lly 

cron.,s to tho 11umm,.r f~roundrs north of the river in ~at~ rir~y •nd urly Jun.- •. 

Hier:'ltion time-• nu~tUI'tft more wi1t~ly th~n your r.,port indic-tee. (MoiJt of thi• 
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inform•tion cornea from an Al••ka Departm&nt of Fiah and G•m~ r~port entitied, 

"Nell du Caribou R&port", by Gregory N •. Boc, publish"d in April 1973 by the 

Dep•rtm~tnt) 

It h likely th•t th11 htord would frequently crou tho reurvoir b•fore the 

ice ia out. C•ribou are ~xc~llent awirnmera and low mortality would be expected 

oven wh&n large humber• of v&ry youne c•lv~• cro~~ an ice-!r&e, turbulent ~iver. 

Uowsv~r, hoof~d anim•lc c•n't cope with f~lls throuch ice: they •ro not able to 

climb 1out ·~•in. At l~k& Louia&, binlogi~ts h~ve observed c~ribou breaking throueh 

thin ic1, •nrl 11ll th" •nim"l" aub,equ~rntly drowned. 

\o.',. wonder •bout the nbhility of. th11 ic~t on \o/abna Ro11ervoir with expected water 

level fluctu•tiona of 125 fe~t. Ice developing on fluctuatin~ w~ter ~ur!•c~~ 

could be 11xpect~d to be p~rticularly unstable, We would exp.,~t uaatable ic• on 

the ree~ervoir11 to ho~o~v& 11er:fous '!f!ecte on cal! number:s. 

':'he propo•~(,. •cc~na ro:~d i• lik~tly to driJI.W •. numb11r or hunterl!l, ·llnowm•chiner• 

•nd a~tr.orterl memb~r~ of the public to th~t •rea, further incr8•3ing m~rtality. 

The are• Jlr""~ntly acta a11 • rccharee •r.,.lll tor wildlife: t1 number o! dif!orent 

s•me popul•.tiona." 8njoy abbility of number• and ucurity in the d-.m •re.11, due mo•tl:r 

to difficult a.ccttal!. I:f' th11 dama are built, ,.,.e .l!trongly recommend k•eping tho,~cce•• 

road cloaed to the p•1blic, and we r~common,d aot ph.nning c•mpsitttll and recrutioa 

•r••• •roun~ th" reaervoira. 

We looked at thtt Al•ak• Power Commiaaion report on ~hich your enttr£~ dem•nd 

eurvto ia bu.-..d. w" quention itll •ccur•cy, aince it predicts tuture "nll'r~ 1\fted partl,

on tncre~Perl ~n~rgy ua• atemming from the oil pip~lin• irnp»ct: •n :impact wa don't 

expect to continue. Enerr,y ntteda m•y well. be much le$11 th11n th• ent>rG." ntede: you 

h•v" ;::rojl'cted. 

Th11 Corp•' Public nrochure .eh.ti'Jtl," A p~rtic\Jll".rly impo;rt•nt conaider .. tioa 

or c~rt~in hydropow~r proj~ct~ 1~ th~ potftnti~l to providlt r.~r more powor th•n ~am•ndeJ 

.t th• ti~• op,.rati~n b~~i~~. Pl~n~itul power at rel•tively lo~ co~t• c~D •timulat~ 

growth •nd d~velopm .. nt .. 11 (p.r-. 11). 
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We don't want enerr,y productiQft above that aeceas•ry for the im~ediat~ fUture, 

aiae~ ex~•~• eftercy could •timulat~, 1ot only induatria~iz-tior., but waftteful era~rgy 

ume--• h•d habit for the public to dev~lop. We !e•l that it i• poor planaiag to 

decid~ to build a dam before knowiftg wh•r• tho gaa pipeliae will go. 

the lif"e exp•ctlt.ncy of th" dam would be 500 yeare. Thia I'Je,.mr~ tmprobable, dace 

we know or D.O dllm with • proj~tcted lifetit•• or over 100 yura. Hoover dam w ... 

al•o predicted to hav11 a low •iltatioa rate, arad it bee~ ftilting up betore coa•truetioa 

,.,,.,e eomr:leted. \o.'hat would the b .. e!i t/coat auly.'lb look like it the·. projected 

lif•time waR 100 yeara or lea•, rath"'r than 500 year•? We ro~l thi• would be a more 

re•liatic eatimate. 

The Suaita• ia one of th• moRt importarat river• in the atate in terma o! it• 

• very high value oa aa uadammed Su•itna River, »ot oaly for the above reamoaa, 

but tor it• value •• • wildern•••• It eaergy ia really raecec••ry, "' .. •pprove or 
hydropower projeet• oa amall.-r •cale•. 'ole feel th•t th• Cu.d tn• River ie the wroag 

/1~1 ~t.d-
Mary Evans 

2 62 
wilfJ-.if• m•67rtt m•jor, U. ot A. 

/Jo.-- JIJ .~ 
D•a Huttcuten 
wildlit~ ~nagement major, U. ot A. 

~c-\."t- ;f (.,..,_ 
Bob Fox 

TVCC in11tructor 
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RESPONSE TO COMMENTS BY 
MARY EVANS. DAN HUTTUNEN. AND BOB FOX 

262 Cc.'llllll('Jlts are noted. 

In reference to comments on the Nelchina caribou herd: ·The information 
on caribou (Sections 2.01.3.1 and 4.03 of the EIS) was taken from 
several sources including the ~laska Regional Profiles--Southcentral 
Heg_io_n, July 1974 and the State of Alaska, Department of Fishand 
Gc1me's Alaska's Wildlife and Habitat, January 1973. As stated in 
the us·:----,rwar-mer-·weather and a rapfdly filling reservoir should 
eliminate any adverse ice cor,Jitions during the month of May. 11 The 
major calving area for the Nelchina herd is on the upper reaches of 
Kasina Creek, Oshetna River; and Little Nelchina River drainages with 
calving generally taking place between mid-May and mid-June. Migra
tion to the surrounding summer ranges usually begins in the latter 
part of June with the major mo~ement taking place in July. 

As stated in Section 4.15 of the EIS: Even though the project-life 
is computed on a 100-year period for economic reasons, with adequate 
maintenance, the useful 1 i fe of the proposed projects due to sedi
mentation is estimated to be excess of 500 years. The benefit-cost 
ratio is based on a project-life of lOO,years and is a fixed standard 
for all Federal hydropower project eva~uation. 
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SEA AIRMOTIVE, INC. 

Mr. Chaiman, Ladies & Gentlemen: 

My nane is Ward I. Gay. We operate Sea Airnotive, Inc. at Lake Hood, 

an air taxi operation. '!r have lived in Anchorage for the past 40 years 

and have seen a lot of changes here. 

~ have needed the Devil Canyon Dam on the Upper S\isitna River for 

20 years and,in fact, I flew personnel on survey trips of this dam site 

nore than 25 years ago, before any gas or oil was disoovered in Alaska, 

I also rere.mber when the E:k.l.utna hydroelectric plan was first proposed 

(before W:lrld War II). The original estim:lte was slightly over six 

million dollars. When we finally got around to doing it, the oost was in 

excess of 32 million dollars. 'Ihe big delay was because we did not need 

that much p:JWer. Then gas was disoovereCI. at Kasilof. The people in 

.Ancoorage wanted gas, so we voted a 20 year franchise to a OCllll?<L'Y and 

built a pipeline fran Kasilof .to Anch:>rage that we are still paying for, 

even trough we have natural gas right across the inlet fran us that there 

is no use for. Chugach Electric has built a power plant at Dcluga, that 

should have been in Anchorage, but the gas was cheaper at Deluga even with 

building 2 power lines to trans'nit it to 1\nch:>rage. It se<3ns they can 

bring the J'?O".'Jee' .in rot not the gas. Maybe because of the franchise. 

Anyway, the people have to pay for it no matter how' it is done so instead 

of making nore mistakes, lets build the Devil Canyon Dam on the Susitna 

and furnish power to the whole railbelt. This will be utilizing a natural 

resource that is not expendable. '111en the natural resources that are 

expendable, such as natural gas, oil and ooa1 can be sold to other states 

and countries that are not as fortunate as we are in having an abundance 

of water. 
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SEA AIRMOTIVE. .lNC. 

It has been said that this dam would destroy wild qmre habitat and 

calving grounds for caribou. I took .my first lumting party to the Fog 

Lakes in t.he fall of 1947 and have hunted there every year since. I 

have seen thousands of caribou go down the bank and •swim the 100 yards 

of river and go up the other 'side, seldom stopping ~ t.he small spruce 

t.irrtler because they :kncM they are wlnerable to wolves and bear in the 

timber, and there is Very little for ~ to eat there. I have never 

seen a cr:N have her calf down in the canyoo. They like the hills above· 

timber where they can see and nm. 'Ibis also applies to noose. With 

the dam built, the caribou would only haVe. .to swim across a 1/4 mile 

lake. 'lhat is nothinq for them or noose either, or a grizzly bear for 

that rretter. 'nlere has never been any fish in the SUsitna drainage 

above the dam site. Even the salnDn canoot buck the white water in the 

canyon. The lake oould be stocked with fish and made a wonderful, 

accessable recreation area that the people of the rail.belt are already 

in need of. The garre animals are nearly gone in this area KM, mainly 

because w have protected the wolves for the last 7 years. 'Ihis can be 

changed in a few years. I think the proper people have now leaxned that 

man cannot allow the other predat.ors to increase, unlimited, and still 

have the \tJOl'lderful game paradise that he desires to view. 
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263 Comments noted. 

RESPONSE TO COMMENTS BY 
l,JARD I . GAY 

SEA AIRMOTIVE, INC. 
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THE PROBLEM .Qf 
SAVING WETLANDS 

The great natura.! wealth that originally made 
po1111ible the growth a.nd de.velopment of the United 
Sta.~ indurled a generous endowment of shallow
water anrl waterlogged lands. The ork,ina.l inha.b
iLants of the New World had utilized the a.nima.la 
living among these wet places for 13od and cloth
ing, but thP.y permitted the la.nrl to remain essen
tially unchanged. 

The advent of European settlers brought great 
changes in the land, a.nd aquatic habitats were 
particularly vuln~rable to the settlers' activities. 
Kcnn~y a.nd McAtee wrote in 1938: 

Arnon!( th~ Rll~l!ts nr mankind, wildlire recl'ives its true 
~~opprlliMal o11ly i•l advanced stageR ol civilization, when, 
owin~~: tn the hco~cll('flll de•truction or earher times it h11.8 
been ~·~rinu,ly if uot irrepR.rA.bly reducea. Under pioneer 
c:omlrtiun~ th1• rul••a lor the trea·tm~nt or wildlirc are imme
diate np!nit,o.ti<m of the URI! fill and dr!Uitic destruction of the 
111eiPM1 11.111i thc~P. ruh~8 tend to remain in effect long arter 
the original motive.~ are gone. In the earlier stages of 
Rettlement 1!0 one thinks Of allotLing any land for the USe Of 
wild lift!; thP. efl'qrt is to wreftt every possible acre from 

. nature and mak<' it yield an income. There is no vision to 
I ~f'e, lhPre iR no time to learn, thllt land .units with their 
~ natuml Ul!l!•lpRntR, ns exemplified by a beaver meadow, a 

rnu.l..rllt mS:rllh, a duck lake, a deer forest, or .an antelope 
j rne~"• are pro<indive cntlti('ll tht\L under certain circum
; •L11nc••R mny be worth far more than anything man csn put 

l
in their pl"ce and that once de11troyed may never be rc-
ealllbll•lu!d. 17)1 · 

THE NATURE OF WETLANDS 

Thr. Lf'rm "wetlands," a.s u~f'd in this report a.nd 
in the wildlife field generally, refers to lowlands 
r.ovl'rl'd witl1 shallow and sometimes temporary 
or int('rmittl'nl waters. They a.re referred to by 
auch num('s as mo.r-shl's, swamps, bogs, wet mead
ows, potholt•s, sloughs, a.nd river-overflow lands. 
Shttllow lakf.s and ponds, usunlly with emr.rgent 
VE.'gPlntion a.s o. conspicuoua f<'nture, a.re inclndr.d 
in the dl'finition, but th!! permanent ·waters of 
lltrl'ams, r£'scrvoirs, a.nd det~p lakes a.rc not in-

1 11•11< numhrno In hrn~krtl trl•r lo llcrn• In thr Li•t or Rrfrren<t's on 
, •••• 47. 
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eluded. Neither are water areas that are/so tem
porary B.S to have little or no effect on the develop
ment of moist-soil vegetation. Usually these very 
temporary areas a.re of no appreciable value to the 
species of wildlife considered in this report. 

Most wetlands ca.n be drained or filled to create 
suitable land for agricultural, industria.!, or resi
dential expansion. Others lie in potentia.! im
poundment sites where permanent deep-water en
vironments ca.n be developed. If either type of 
project is carried out, however, the food and cover 
plants required by waterfowl a.nd other wetland 
wildlife no longer grow in abundance. These 
aquatic plants ne.ed waterlogged or sha.llow-wa.ter 
soils in order to thrive. 

Apparently, a. great many people still think that 
until one of these two courses is followed, a.ny wet
land area. is just so much wa.stela.nd--a.n unfort~
nate occurrence in the land-economist's classifica
tion of productive land uses. So long a.s this belief 
prevails, wetlands will continue to be drained, 
filled, diked, impounded, or otherwise altered, a.nd 
thus will lose their identity as wetlands and their 
value as wildlife habitat. 

COOPERATIVE PLANNING 
State a.nd Federal agencies engagM in conflicting 

programs of wetland destruction a.nd wetland pres
ervation must work together to develop unified 
wetland-use programs ~ha.t a.re both acceptable to 
the landowner .a.nd beneficial to the N a lion. 

· I~ is one-sided pla.nnin~ for example, if a. flood
control agency neglects w1ldlife wa.lucs as it plans 
for the elimination of river-overflow areas, when 
these areas a.re used by millions of ducks during the 
winter SellSon. 

In land-use planning, an agency dealing with 
drainage projects would be subject to criticism if 
its plans to remove wn.ter from extensive marsh
lands or sea ttered potholes were developed without 
regard for the fact that, individun.lly or collec
tively, they provide essentinl ho.hito.t for thousands 



SUMMARY OF· CHAPTERS 

Thl' prohlt'm of saving wetlands is to ))l'C'YPnl 
mnrsht>s, swnmps, opPll shallow wntC'rs, nnd sea
soHnlly lloodr•d luuds from lwing rlrninNl, floorled, 
m· fillr•rl, hPrwr• losin~ t lwir vnl UP ns wild lifl' hn Li tat. 
ThPsC' l.vru•s of nrpmtil'. 1'11\'imnnwnt.s, r.oiiPctin.•ly 
idr•nt ifiPd in I his n•porl as u•tlland.~, fur·nish r~ssen

tinl hnhilot for nil wulprfowl, most spr•cir•s of fur 
nniumls, nnrl mn.ny sppr•.ips of fitrm gnmC', fore's!. 
~nmr•, nnd wnnn-wnll'r fish. Coordinated ndvnnce 
pln.nnillJ.{ h.v all rPSOilf('.('. in lr•rC'sts is the kC'ynote 
l.o snh·in,..: tl11• prohlr•m. As nn nid in sur.h plan
ning-, llw Fish onrl Wilrllife 1-lPrYice, with I he coop
r·r·nlion of SlniC' ~1Unr' ngPrwies, r.ondur.t.C'd a wet
lnnrls im•Pntory with r'lllphnsis on presC'nt uscful
rwss of lhr• lands ns \\'HIPrfowl hnhilttt. 

A (entury of wetland exploitation has taught 
rnnny IPssons in tlw tfse nnd misuse. of WC'IIo.nds. 
Tlw Swnmp LR.rlll Arts of 1849, 1850, o.nd 1860 
Jlii\'NI thr> wny for trR.m;fprring nC'nrly 65 million 
nr.rr\s of WC't lnnrfs in 15 Stat.ps from Fr•dcral to 
St.Rt.c urlminist.rn.tion for the' purpose of p;>;pediting 
!.hC'ir drninngr•. Nr•nrly rill thPse lands nrC' now in 
privat.r~ ownprship, and tht•ir use by wildlife is usu
ally onl,v a minor considC'ration. Although evi
dC'nces of wr•tland loAsC's as revealed by previous 
invPntoriPs are nol C\ornplC'tely reliable because 
t.hc.v l'C'JlrPsent different t.ypes of coVPrage, it 
RJIJ~nars. t.hnt. at. )past 45 million of (he original 127 
million 1\Cl'C'S of natural wetlnnds have been drained 
or otherwisP dPstroyed. Agricultural drainage 
(I 02 million acms now in organized enterprises) 
and flood control are the' forces primarily respon
sihlP, hut. other o.r.tivitiP~'I such as canal construc
tion, drRinage for mosquito control, industrial ex
panRion, and highway building have greatly re
duced thP wildlife values of some wetlands, partic
ularly along the coi\Sis. 
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Wetland soils hnn~ physical nnd chC'micnl prop
C'rties that nr<' dC'rind from the ('11\'ironment in 
which tlw soils originate'. ClimniC', landfor·m, and 

·native vegr•tAiion lnrgr•ly govern the nnturr• of this 
!'nvironmC'nl, hence nlso the' nature' of the' soils 
and their poiC'ntinl usC's. Most \Hilands are 
underlain by organic soils known as pent nnd 
muck, or by rC'cently dC'positC'd, water-earriC'd 
alluvial soils. In gerlC'ral, aJI U\'ial soils ha vc higher 
'agricult.urll.l potentiAls than pC'at nnd muck. 
Many pent and mur.k soils,have proved unproduc
tive for n.gricult urC' after drainage; ot hC'rs a.re in
herently fertile. In mR.ny areas, thC're nppeo.rs to 
he a direct rC'lation bC'tween potent.ially good ngri
C\ultural WC'tlands R.nd presently good wAterfowl 
wetlands, suggC'sting that competition between 
agricultural and wildlife iniC'rC'sls will become 
more intense in the yC'a.rs ahead. 

The wetlands. inventory rewals the loc.ation, 
elAssific.ation, And exnluation of 74,439,300 ae.res 
of wetlands as wa IC'dowl h~t~itat. At lC'ast 90 
pC'rr,ent of nil wetlands of importance' to waterfowl 
are included. From the standpoint of waiC'rfowl 
value, the total acreage covered by the in..-entorr 
is distributed as follows (in millions of acres): 8.9, 
high; 13.6, modC'rate; 24.0, low; and 27.9, negli
gible. Values are based on relntive waterfowl use 
in the State where the wetlands are located. By 
wetland categories, the eight inland fresh types 
comprise 63,491,000 acres, the three inland saline 
types comprise 1.,618,000 acres, the three coastal 
fresh types comprise 4,041,000 acres, and the six 
coastal saline types comprise 5,290,000 acres. 

The 20 wetland types are ecological classifica
tions designed to help recognize the re)atin im
portance to watprfowl of the many different kinds 



RESPONSE TO COMMENTS BY 
STEPHEN KURTH 

2 6 4 Comment noted. Practically no "wetlands" for waterfowl are located 
within the proposed Devil Canyon and Watana reservoir areas. 

2 6 5 Corm1ent noted. 

266 The 6-l/8 percent interest rate is provided by Water Resource Council, 
and is based on the current cost to the Federal Government nf borrowing 
money. 

2~7 Reduction of flooding and erosion could result in subclimax growth 
of vegetation in the braided channel system and would provide browse 
for moose. 

268 Project power will be marketable by existing power marketing agencies, 
at rates to be established by normal rate-setting procedures and 
after public hearings have been held. Use of power by industries 
can be regulated by means of power rates. Also see response number 255. 

269 Growth projections in Alaska are not based primarily on past growth 
statistics, but rather on demographic, economic, and other factors 
which will control future growth. 

270 The no action alternative is covered in Section 6.02.1 of the EIS. 

27·1 Statement regarding nuclear power providing 50 percent of the electrical 
power by the year 2000 refers to the nation as a whole. Nuclear 
power does not represent the most feasible alternative·power source 
for Alaska, as stated in Section 6.02.4 of the ElS. 

2 7 2 Comments noted. 

2 7 8 Comments noted. 

2 7 4 Comments noted. 

275 Comments noted. 

276 Comments noted. 
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RESPONSE TO COMMENTS BY 
DAN MAWHINNEY 

277 The proposed Susitna pfoject would change the areas where project 
facilities such as dams, reservoirs, roads, transmission lines, and 
recreation areas would be built, but we would design and construct these 
facilities using the highest standards to lessen the adverse impacts and 
to maximize the beneficial impacts. 

278 Alaska is and will continue to be a great state where people can live, 
work, play and enjoy the ·wonderful natural resources that are found 
here, but those of us who moved here from other places or were born here 
will have to consider that others will come here in the future for much 
the same reasons that motivated the present residents to live here. To 
some this might not necessarily mean progress, but it is the "real 
world." 

With good planning we hope to help provide a good place to live and work 
and still retain much of Alaska's great wealth in the natural environment. 
True, some people will be more directly affected by our proposals for 
hydroelectric power than others, but we believe that what we do propose 
will adversely affect fewer people than any other viable alternative 
which would provide equivalent electrical energy. Also, we believe that 
the proposed project is economically and engineeringly feasible and less 
environmentally damaging than any other alternative which could meet 
electrical energy needs of the future. 

279 In the Alaska Native Claims Settlement Act more than 80 million acres of 
Alas~a's 356 million acres are proposed to be retained in the 4 Federal 
systems including parks, wildlife refuges, wild and scenic rivers and 
natural forests. The State has also proposed millions of acres for park 
and recreation lands. It is also reasonable to assume that much of the 
over 40 millions of acres of native lands, 106 millions of acres of 
State lands and the balance of lands left in other private and Federal 
control will be left in its natural state or developed to encourage 
recreation but it is obvious that some development will also take place. 

280 As noted in Section 9.0 of the Environmental Impact Statement, we have 
had three sets of Public Meetings in both Anchorage and Fairbanks where 
all the public has been invited to attend and to express their feelings 
and concerns on this proposed project. People from the Talkeetna area 
and from the areas that would be directly affected by project facilities 
attended the meetings; the people listened to the proceedings and some 
made comment, both for and against the proposed project. 
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THOMAS E. MEACHAM 
ATTORNEY AT LAW 

SUITE 403 

310 "K" STREET 

ANCHORAGE, ALASKA 9111501 

11107) 278-1322 

"t907) 278-1443 

October 9, 1975 

Colonel Charles Debelius 
District Engineer 
Alaska;District 
u.s. Army Corps of Engineers 
Box 7002 
Anchorage, AK 99510 

Re: Written Testimony Concerning Draft 
Environmental Impact Statement 

Dear Colonel Debeli.us: 

I am enclosing with this letter a copy of my comments 
concerning your Draft Environmental Impact Statement on hydro
electric power development on the Upper Susitna River Basin, 
Alaska. I delivered this testimony orally at your public hear
ing on October 7, 1975, and would request that my written tes
timony be included in your hearing record. 

I would also request that this letter of transmittal 
be included in your hearing record, since additional facts con
cerning the production of your Draft Environmental Impact State
ment became evident during the. course of the hearing Tuesday 
night. From the testimony given by the Alaska Department of 
Fish and Game, it is apparent that your Draft Environmental 
Statement was issued prior to completion of studies by the 
Alaska Department of Fish and Game, which had been on contract 
with the u.s. Fish and Wildlife Service to conduct wildlife 
studies in the affected area, and for the specific purpose of 
your environmental analysis of the proposed project. By accel
erating the completion and issuance of the Draft Impact State
ment, your office has totally excluded a body of knowledge 
which, if available to the general public, would have permitted 
a much more thoro~gh analysis of the effects of your proposed 
project. In addition, I would assume that availability of the 
results of this study would have aided your own planners in 
evaluating the proposed project. 

Not only is this deliberate omission very detrimental 
from the standpoint of an adequate environmental statement, but 
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I learned at the hearing that the Corps of Engineers had also 
excluded an additional contracted study which was intended to 
explore in depth some aspects of the project, for purposes of 
your Environmental Impact Statement. I believe that the firm 
of Jane~ & Jones, Consultan~s, was engaged to study certain 
aspects of the project. I have seen their report, entitled 
Upper Susitna River: Inventory and Evaluation of the Environ
mental, Aesthetic and Recreational Resources. This firm was 
also contracted to analyze sgecif1c ~spects of the proposal, 
but the last-minute acceleration of the deadline date for the 
Impact Statement precluded any analysis of the voluminous 
results of their study in your Draft Environmental Statement. 

I believe that the deliberate exclusion of these two 
relevant source nta'terials, and the lack of public knowledge 
of their conclusions, has dealt a very strong blow against your 
Draft Environmental Statement. I would expect that, at the 
least, full consideration of these documents will be given in 
your Final Environmental Impact Statement, and that the~e doc
uments will be available for evaluation by the interested 
public. · 

Thank you,yery much for your even-handed treatment of 
the hearing itself, and for the efficient manner in which it 
was organized and conaucted. 

2811 

TEM/bja 
Enclosure 
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Yours sincerely, 

Thomas E. Meacham 
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RESPONSE TO COMMENTS BY 
THOMAS E. MEACHAM 

LETTER DATED 9 OCTOBER 1975 

· 2 81 A concerted, continuing effort has been made throughout the study 
process to acquire all data possible from all concerned sources 
with special emphasis on fishery and wildlife data so vital for a 
valid assessment of project effects on major ecosystems and the 
total environment. We have worked through the U.S. Fish and Wildlife 
Service (FWS), as the lead agency, to coordinate our study with 
Alaska Department of Fish and Game (ADF&G). We had, prior to the 
Public ~1eeting, a preliminary report of FWS (containing the ADF&G 
contribution). This report, prepared in accordance with the Fish 
and Wildlife Coordination Act, was formally published on 10 October 
1975. In addition, we had informal contacts on a nearly daily basis 
with FWS personnel to be as sure as possible that no new or important 
information relative to their area of responsibility was being omitted 
from consideration. The fact that the Jones and Jones inventory and 
evaluation (prepared under contract to the Corps of Engineers) is not 
contained in toto in either the DEIS or feasibility report does not 
mean that it has been excluded, omitted, or ignored in our evaluations. 
Quite the contrary, it has been of much value to us, and has been 
in our hands for over six months prior to completion of the DEIS. 
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COMMENTS REGARDING DRAFT ENVIRON~lliNTAL IMPACT STATEMENT: 

Gentlemen: 

HYDROELECTRIC POWER DEVELOP~NT ON ~HE UPPER 
SUSITNA RIVER BASINt' ALASKA 

October 7, 1975 

My name is Tom Meacham. I am a resident of Anchorage, 
Alaska and am conservatior. chairman of tho Hountaineering Club 
of Alaska. I am testifying as an individual. 

I believe that.your Draft Environmental Impact Statement 
regarding hydroelectric power development on the Upper Susitna 
River is subject to criticism both in concept and in.detail. I 
will deal with the criticisms I have regarding the conceP.t first. 

Your Draft Impact Statement was issued on September 22, 
1975. This hearing comes exactly two weeks after that date, 
offering no realistic opportunity for public input based on the 
assertions of fact and assumptions made in your Impact Statement. 
Instead, this hurried consideration of the Impact Statement seems 
designed to nullify or eliminate any meaningful criticis~ from 
persons or organization~ which may have some doubts about your 
project. This certainly is not the "atmosphere of public under
standing, trust, mutual cQoperative, and in a manner responsive 
to the public interest", as your regulations require. 

The Draft Impact Statement itself is much too narrow, 
given the scope of the problem. The Draft Statement purports 
to analyze the feasibility of hydroelectric power in the Upper 
Susitna Basin, in relation to other alternative power squrces 
which may be available. We rire told that more extensive studies 
will pe made of the various .factors required under the National 
Environmental Policy Act, if the project is approved. However, 
I have found nothing in the Draft Statement which could be termed 
a feasibility report~ in relation to other alternative power 
sources and the projected needs of the rail belt area in future 
years. Because the question of feasibility and of future need 
will receive only the present environmental analysis, that anal
ysis must be as complete as any required under NEPA for any spe
cific aspect of actual hydroelectric plant construction. The 
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writers of this Impact Statement have, with no statutory authority I 
and very little actual authority, determined that hydroelectric 
power is the "most feasible" means to meet the area's presumed . 
future needs, and have, without further analysis, proceeded to 2 8 3 
present the details of the proposed dam construction. Questions 
which they have left unanswered are the following: 

1. What is the source Of any assumptions regarding 
population gr9wth and growth in electrical de
mand in .the rail belt area? Are there variations 
among sources in these projections1 and if so, 
which projections did the Corps examine and adopt? 

2. Has any comprehensive economic, social or environ
mental anal~sis been done of other alterna~ives to 
the hydroelectric project, including purchase of 
power from Canada, coal gasification, coal'burning, 
use of natural gas, geothermal resources, or any 
other available o·r projected source in Alaska? If 
studies have been examined regarding these factors, 
what is the source of these studies? 

1. . Will hydroelectric development in tpe rail belt 
area discourage use and development of alternative 
sources? Will other sources develop despite con
struction of hydroelectric projects? 

These questions, and others which I am sure other persons will raise, 
go to the very premise upon which your Environmental Impact Statement 
was based: · the "feasibility" of hydroelectric power development in 
the rail belt region. Until these issues are addressed, there is no 
point in discussing specific construction proposals for various dams. 
However, the tone of your Impact Statement indicates quite clearly 
that "feasibility" to your agency is merely a question of receiving 
the requisite amount of dollars from Congress, and that once that 
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grant is assured, the Corps of Engineers will very quickly demonstrate 
that hydroelectric power in the rail belt region is physically feasible 
The real question of the propriety of hydroelectric power, in the con
text of this region's needs and in contrast with other available 
sources, will never be answered. 

Because the majority of your Draft Impact Statem~nt deals 
with the reality of a two-dam construction proposal, l have some 
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!
questions to raise·concerning that proposal. I feel that there 
arc several very serious inconsistencies or unwarranted "assumptions 
made in that Impact Statement, and I feel confident that satisfac
tory answers will be provided at the time the final impact statement 
is written. Among my que~tions are the following: 

1. 

288 

2. 

4. 

291 

5. 

292 

Is the capacity of the Devil Canyon-Watana 
project excessive? The projected electrical 
output is approximately six times the present 
need for the entire state, yet it is only one
fourth of your projection of the rail belt 
area's ~eeds in 1985. 

What entity will manage the proposed project? 
Will it be a TVA-type authority, which has dem
onstrated little responsiveness to the public 
interest? Will the authority operating the 
project be subject to jurisdiction of the Alaska 
Public Utilities Commission? 

What will be the policy on sale of "seconddry 
energy"? What is the purpose for providing a 
c~pacity to produce secondary energy? Will sale 
of secondary energy be subject to regulation by 
the Alaska Ptl.blic Utilities Commission? · 

Will rate structures favor sale of large blocks 
of power, at low unit cost, to major industrial 
users? If so, will the availability of cheap 
power induce basic industries to locate in the 
rail belt region? Would this location for basic 
industries be desirable, from the social, econ
omic and environmental standpoint of the existing 
rail belt community? 

You have stated that the project area contains 
some discontinuous permafrost. Is any permafrost 
located beneath the impoundment areas of the two 
dams? If so, will the extreme yearly drawdown be
hind Watana Dam lead to continuous melting of 
permafrost and erosion of resevoir banks? 

What will be the effects upon fish, wildlife and 
human activities downstream from the dam sites 
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7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

during the twelve years of construction?, Will 
the Susitna River be entirely impounded by 
Watana Dam while Devil Canyon Dam is being 
constructed? 

What effect will the loss of low, clear flows of 
the Susitna River in wintertime have upon the 
fish which migrate from the tributaries to the 
main stem during wintertime to avoid freezing? 

What effect will the increased wintertime volume, 
more than eight 'times the existing uncontrol.led 
winter flow, have upon fish and wildlife iri the 
Lower Susitna? What effect will this increased 
winter flow qave upon erosion potential? 

Will multi-level releases of water from behind 
the dams lead to increased siltation during re
leases, when water and silt from the bottom por
tions of the resevoir are released? 

What will be the peak monthly flows anticipated 
on the river after construction? The Impact 
Statement lists only average monthly flows, not 
peak flows. 

What measures will be taken to control the problem 
of "frazzle ice" under cold winter conditions? 

What is the present consumption of the rail belt 
area, in terms of barreis of oil? 

Has the total energy cost of twelve years of dam 
construction been debited against the eventual 
production of the project, in terms of barrels 
of oil~ · 

How much oil would the total first costs of the 
project buy at today's prices? 

1293 

1295 

1 297 

I 298 

1 299 

1 aoo 

I so1 
What will be the actual amount of delivered power I 
to Fairbanks, Anchorage, and other rail belt points? 
The Impact Statement lists only the projected power 
production at the dam site, and does not calculate 302 
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16. 

303 

20. 

30'2 

power losses. 

What factors were used to calculate a benefit
cost ratio of 1.4? Why was an artificially low 
interest rate of si~ and one-eighth per cent 
used? Does the nature of this project, on· a 
glacial river with no presently known technique 
for dredging resevoirs filled by sediment, jus
tify a 100-year life projection? 

·Upon what factors was the 100-year project life 
calculated? Does the Corps of Engineers have 
any available data from other hydroelectric pro
jects constructed on glacial rivers with stream 
flows comparable to the Susitna River? 

What will be the effect of increased energy, 
velocity and abrasion of the released water bel6w 
Devil Canyon Dam upon the Lower Susitna River, 
and upon the turbidity of the river? 

Is "flood control" a planned benefit of the 
resevoirs, as mentioned on page 71 of your draft? 
What is the historical incidence of Susitna River 
floods? 

Why has the proposed project been stressed for a 
"maximum credible earthquake" with an epicenter 
forty miles distant, since tpe Susitna fault is 
only 2.5 miles from the site of the dams? Upon 
what assumptions is the turbidity rate during 
winter flows of 15 to 35 parts per million calcu
lated? This assumption seems excessively low, 
when measured against the river's increased abra
sion potential, the multi-level r~leases, and the 
significantly increased winter vo!umes. 

Your Draft Impact Statement has seriously neglected to place Devil 
Canyon in the context of present and future recreation potential 
in Alaska and in North America. You state that it is one of three 
major white water rivers in Alaska. However, you neglected to point 
out that, among white water experts, it is considered the premier 
stretch of white water in North America, if not in the world. Of 
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the three Alaskan rivers mentioned, the Alsek and the Bremner are 
inaccessible by boaters at either their or.igin or their terminus • 

. By contrast, Devil Canyon can be reached on the Denali Highway 
for departure, and its tepninus lies on !'the Parks Highway. Recre .. 
ational white water boatiftg is one of the fastest-growing sparts 
in the nation, and particularly in Alaska, yet we have no analysis 
of this increase in popularity in your Impact Statement. On the 
contrary, your only statemen..:s concerning outdoor recreationists, 
or to white water boaters in particular, are repeated references 
to "a few hardy souls" wi tia veiled implications that anyone who 
tries to ~ak any portion of Devil Canyon has a death wish. Your 
impact statement fails to analyze the tremendous growth of self
propelled sports, such as mountain~ering, hiking, backpacking, 
and white water boating. Instead, it assumes without basis in 
fact that the Devil Canyon area has no present or future poten
tial for these sports, and can only be made available for recrea
tion users by creating some sort of artificial access, such as· 
resevoirs and roads. The Draft Impact Statement does not discuss 
the proposed Talkeetna Mountains State Park and the· effect such a 
resevoir might have on that proposal •. Nor does it diSC!JSS the 
federal lands surrounding the resevoir proposal which may be se
lected by Cook Inlet Native Regional· Corporation, or may be traded 
to the State of Alaska as an addition to the Talkeetna Mountains 
State Park proposal. With increased mechanized access being one 
of the prime features of the project, it will almost certainly h~ve· 
some type of impact upon a State Park proposal. What value was 
added to your benefit-cost ratio for the recreation opportunities 
which you foresee as a result of construction of the project, and 
upon what factors were these values based? 

Simply stated, I feel that the value of Devil Canyon of 
the ~usitna River, as the freest, wildest, most violent and most 
impressive free-flowing river on the continent, has been entirely 
overlooked. The river, to my knowledge, is still eligible for 
wild river status under federal law, and any decision by the Interior 
Department not to recommend the river in 1973 was based on the faet 
that a hydroelectric project was proposed, and not on any inherent 
characteristic of the river itself. Based upon the con~ent of your 
Draft Environmental Statement, I have found no compelling reason why 
Devil Cahyon should not remain free and uncontrolled, a monument to 
nature and not· to man·, or particularly to the Corps of Engineers or 
our Congressional delegation. 

Please include my statement in your record of oral testimony 
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concerning this proposed project. I am also submitting a written 
statement which I would like included in your hearing record. I 
will expect to receive copies of any further public correspondence 
which you maY issue as consideration of the feasibility of this 
proposed project continues. In addition, I would expect to re
ceive your Final EnvironmP~tal Impact Statement concerning hydro
electric project feasibility in Southcentral Alaska. 

Thank you very much. 
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Thomas E. Meacham 
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RESPONSE TO COMMENTS 
OF 

THOMAS E. MEACHAM 
DATED, 7 OCTOBER 1975 

282The timing of the issuance of the DElS (22 September) and the scheduling 
of the Public Meeting(s) (7 and 8 October in Anchorage and Fairbanks) 
were responsive to CEQ guidelines. Guidelines for agency compliance 
with NEPA are promulgated by the President's Council on Environmental 
Quality. These guidelines stipulate a 45-day review period for the DEIS 
following the announcemr;1t of its availability in the Federal Register. 
Such announcement was made in the Federal Register printed on 3 October 
1975. Thus; the peri~d for public review and comment on the document 
does not expire until 17 November 1975. With regard to public hearings, 
CEQ guidelines stipulate that a DEIS be made available at least 15 days 
prior to the time of such hearings. This requirement was met in scheduling 
the Public Meeting in Anchorage on 7 October 1975. Opportunity for 
public input into the DEIS in this instance is 57 days--from 22 Septem"ber 
to 17 November 1975. Actually, comments received by 3 December 1975 are 
included in the EIS. 

Public Meetings (hearings) are designed to involve public participation 
in a continuous two-way communication process which fnvolves keeping the 
public fully informed on the status and progress of studies and findings 
of plan formulation and evaluation activities. It is a means of actively 
soliciting from agencies, groups, and individuals their opinions and 
perceptions of objectives and needs. And, finally, it is one tool for 
determining public -preferences regarding resource use and.alternatives 
thereto. Two previous sets of meetings had been conducted prior to the 
October meetings. The first informed the public that the study was 
underway and solicited their views as to the direction it should take 
and as to what specific concerns, wishes, or inputs they had relative to 
the study subject matter, the study area, and any other allied fields 
they cared to address. The second set of meetings reported to them the 
study progress, especially a number of possible alternative means of 
accomplishing (and even the option of foregoing accomplishing) the basic 
study purpose of providing electrical energy to supply projected area 
needs. Once again the conments, desires, and inputs (both factual and 
intangible) of the public were solicited. The latest meetings continued 
the previous progress from general to specific by presenting the end 
results of the preceeding studies, expressed public opinions and wishes, 
and weighing of the many technical, environmental, and economic aspects 
of the alternatives. 
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283 Related to the above misunderstanding of the public review period 
of the DEIS, there appears to be some confusion as to the purpose 
and scope of this document. Simply stated, under NEPA (Public Law 
91-190), a summary document (EIS) must be prepared outlining for 
public scrutiny (and review by Federal, State, and local agencies) 
the sionificant impacts (both adverse and favorable) which can be 
rcasonabl_-:--f,- ·eseen to result from a specific course of action 
proposed by d Federal agency. The content of the document is out
lined to include five major areas of discussion. They are: the 
environmental impact of the proposed action; and adverse environmental 
effects which cannot be avoided should the proposal be implemented; 
alternatives to the proposed action; the relationship between local 
short-term uses of man's environment and the maintenance and 
enhancement of long-term prod".:ctivity; al')d any irreversible and 
irretrievable commitments of resources which would be involved in 
the proposed action should it be implemented. A great body of 
interpretations, regulations, legal decisions, and policies have 
subsequently evolved to more specifically define the procedures, 
fonnats, detailed contents, and processing of the various and· 
sundry versions of EIS's. The feasibility report is a separate 
and distinct document which examines in detail many of the questions 
you raise. This document, as well as the DEIS, contains data 
which were summarized at the Public Meeting. Because the report 
could not be finalized until the public views on its general 
content, especially on .the conclusion and recommendations to 
be contained therein, it could not, of course, be published 
prior to the meetings set to obtain.those views. It is now being 
given final revisions as a result of the meetings and of review 
by higher authority. 

284 The growth rate projections for energy demand are by the Alaska 
Power Administr~tion (APA). They reflect a 1975 revision of the 
figures from the 1974 Alaska Power Survey. The major competitive 
projections are those published by OBERS (Office of Business 
economics--now renamed Bureau of Economic Analysis--and Economic 
Research Service). These projections are based almost solely _ 
on population trends and have to date consistently badly under~ 
estimated all varieties of growth in Alaska. 

285 The alternatives mentioned have been considered as a part of the 
feasibility study. Data from all available sources have been 
utilized. Coal is found to be the major alternative to hydropower. 

286 Hydrodevelopment may or may not supplant development of alterna
tive power sources. The proposed project will supply the area 
power deficit only to about the mid-1990's when either additional hydropower 
or other alternative sources will have to be developed. 
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2 8 7 Comment noted. 

288 The capacity of the two-dam project is not excessive. The electrical 
output is less than three times the present Railbelt need (not six times 
the present State need, as you state). As such, in conjunction with 
present systems (and any others developed to meet the demand growth 
prior to hydropower availability), the proposed system will satisfy the 
mid-range demand curve until the 1990 1 s when additional power will be 
needed. 

289 Alaska Power Administration (APA), a Department of Interior agency, will 
manage the project much in the way Bonneville Power Administration 
manages the Federal hyaro system in the Pacific Northwest. They are not 
subject to APUC regulation, but work closely with them. 

29U Ye.s. However, there is very little secondary energy associated with the 
proposed Rlan. Such energy is not designed into a plan, but is a 
result of defining the "firm" energy as that which can be produced in 
the worst water year (drought). Thus, in mo~t years, there is additional 
water available to produce 11 Secondary" energy which, because it cannot 
be guaranteed to the user, is usually sold at a discount on a when
available basis. The secondary capability of the proposed plan is only 
about 12 percent of the firm energy output. Again, APA is not subject 
to APUC regulation, eer se, but cooperates closely with them. 

2 91. The proposed project is not intended to be developmental, but to meet a 
projected, cons~rvative growth projection. If the projection is correct, 
there should be little in the way of large blocks of power available to 
induce extraordinary industrialization. For further response to this 
conment, see response number 255. 

2!l2 Yes, some permafrost is located beneath the Watana reservoir and may be 
also within a portion of the Devil Canyon reservoir. We foresee both 
melting of this permafrost and some erosion as a result. However, the 
overburden subject to erosion is shallow ov~r a majority of the steep, 
rocky canyons, and the net effects on either storage capacity or the 
shoreline should be minor. 

2P~ The downstream effects during construction should be minimal inasmuch as 
the entire natural river flows will be passed by diversion tunnels until 
completion of the Watana Dam about 1986. At that time, a regulated flow 
consistent with the needs of downstream fishery management will be passed 
until completion of Devil Canyon about 1990. Again the river flows will 
be diverted through a tunnel around the Devil Canyon damsite during the 
construct1on period at that site. After that, full regulated flow, as 
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described at the Meeting, will be released. It is now standard procedure 
to minimize construction inputs of turbidity-pollutants to the river 
during construction to the extent that all construction waters will be 
cycled through settling basins, etc., if such need is found. 

294 The low level (less than 35 ppm) of glacial "flour" which we expect to 
be passed downstream year-round (in lieu of highly turbid summer flows 
and very clear winter flows} is similar to the natural conditions at 
Kasilof River-Tustumena Lake where fish thrive very well. We foresee no 
noticeable adverse impact from this source. However, a final determi
nation of th~se effects will not be made until detailed studies, some of 
which are currently underway, arecompleted. 

2~5 The wintertime flow volume, even though substantially greater than that 
of minimum natural flows, is still quite moderate and should have little 
adverse impact on downstream fish and/or wildlife. The equalization of 
the sutm1er and winter flows and the elimination of most of the sediment 
load will tend to change the dimensions at the river and will increase 
its erosive potential, but not necessarilyactual erosion. The rocky 
nature of much of the canyon bel ow the damsite will resist any regime 
change for centuries .. Only in areas of alluvial deposits would the 
tendencies for concentrated flow in a narrower, deeper, possibly meandering 
channel manifest themselves. Furthermore, they would only be noticeable 
in that portion of the Susitna River upstream of the Chulitna River 
confluence. In the past, estimates of erosion downstream of damsites 
have been tad gre~t. In these estimates, the phenomenon of channel 
a nnori ng (i.e. , the small size materia 1 is swept away and not rep 1 aced, 
leaving a uniformly large stone bottom highly resistant to further 
erosion) was not considered. With the present state of the art, most of 
the above-mentioned morphological processes are calculable, and any 
potentially adverse effects can be minimized. 

2 9 6 The purpose of the multilevel intake structures is to allow selection of 
the water .released to preclude just such downstream quality problems. 
No releases will be made from the reservoir bottom, but only from the 
active power pool--say about the upper one-third to one-half th·e reser
voir depth. 

297 The peak monthly flow would occur during a major flood and would be much 
less than the natural peak flow since the reservoirs offer storage to 
a 11 ow a spreading of the tota 1 flood vo 1 ume over a period of days rather 
than a few hours under unregulated conditions. During non-flood periods 
the combined Devil Canyon and Watana system would be operated so that 
Devil Canyon would reregulate the Watana reservoir discharge to provide 
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nearly constant hourly streamflow below Devil Canyon. Devil Canyon, in 
effect, will be serving a component of the baseload of the system and 
Watana would be utilized to serve peaking requirements. The composite 
effect of·this operation would provide a nearly constant hourly hydro
graph for the river reach below Devil Canyon. 

298 Frazil ice is a short-term early winter phenomenon involving a specific 
set of meteorological conditions in association with shallow, clear 
rapidly flowing water, and the absence of ice cover. The very deep, 
milky, relatively· placid waters of the reservoirs are totally opposite 
to the conditions favorable to frazil ice formation. Be that as it may, 
if such ice did form, t~e capability of selective withdrawal of deeper
lying, warmer waters provided by the multilevel intake system would 
offer a simple, immerliate, built-in solution to the problem. 

2HL The estimated Railbelt energy demand for 1975 is 2.4 billion kilowatt
hours, the equivalent to consumption of 5.2 million barrels of oil. 

300 In terms of construction costs, yes; in terms of energy consumed, no. 

3UlThe answer depends on what value is assigned to today's oil. At a price 
of $13 per barrel for oil from OPEC nations, the project's first cost is 
equivalent to approximately 115 million barrels of crude oil. It should 
be noted that the energy provided by the project over its 100-year 
economic life will result in non-use of over 1.5 billion barrels of oil 
or its energy equivalent of over 11 trillion cubic feet of natural gas. 
It is also likely that future oil prices could increase substantially, 

3t)2 The quoted 6.1 billion kilowatt-hours reflect the net annual power 
delivered to the two distribution centers, Pt. Mackenzie for Anchorage 
and Ester-Gold Hill for Fairbanks, after deduction of transmission 
losses estimated at 0.7 percent of prime energy. The approximate split 
of delivered energy is 25 percent to Fairbanks and 75 percent to Anchorage. 

303 The basic beneffts are shown on page 106 of the EIS. The interest rate 
is that set by regulation of the Water Resource Council for use in 
economic evaluation of Federal projects, and reflects the government's 
cost in borrowing money. Sedimentation is ca 1 cu 1 a ted to reduce the 
system storage capacity by 4.2 percent in 100 years. Most of the lost 
storage is in the 11 dead storage 11 zone, not available for power production 
in any case. The system power output reflects the storage lost to 
sedimentation over the 100-year project life. Also see response number 
121. 
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3H4 The 100-year life is a Corps of Engineers standard for this type of 
project, used in computation of project economics. This policy is 
accepted by the Water Resources Council and by Congress. The actual 
useful life of the structures should exceed the 100 years by a large 
margin. The Corps has data from projects located on many types of 
rivers. It is from this data that a standard methodology of calculating 
sedimentation rates has been developed. To attempt correlation of 
sedimentation of the upper Susitna River with other rivers only on the 
basis of flow or storage of water is meaningless. Many factors, including 
but not limited to geology of the basins, river gradients, precipitation 
patterns, runoff characteristics, and topography, influence sedimentation 
and must be considered to determine any valid correlation. 

3 () 5 Increased kinetic energy in the form of high water velocities due to the 
large head of water behind the dam is dissipated at the dam. Most of 
the energy is absorbed by the power station turbines. Spillway and 
outlet works releases spend their energy in the discharge pool below the 
dam. Thus, the discharge velocity ratios in the canyon downstream of 
the dam are the same after project completion as under natural conditions. 

3 0 t) Flood control is a project benefit. The present adverse effect of 
floods on humanity is limited to damages to the Alaska Railroad. Pre
vention of these damages is the sole claimed flood control benefit. As 
the downstream area develops, there will be a growth in population and 
property which could be adversely affected by unregulated flows; however, 
no estimate of this future benefit is claimed. Flood control benefits 
are about 0.03 of 1 percent of average annual project benefits. 

3t)7The Susitna Fault, although close to the project, does not have the 
probability of creating as violet {high magnitude) an earthquake as the 
more distant Denali Fault. It is for this reason that an 8.5 Richter 
Maximum Credible Earthquake (MCE) at the Denali Fault (40 miles distant) 
was selected for design purposes over the 6.0 Richter MCE event at 
Susitna Fault (2.5 miles distant). 

The turbidity level is predicted on the basis of all settleable solids 
being trapped by the two reservoirs with only the suspended solids 
(glacial flour). 15-35 ppm being released at Devil Canyon Dam. The 
present summer sediment load of the river is attributable to easily 
erodable soils in the ~pper basin and is not an indication that signi
ficant material is being picked up downstream of the canyons. In fact, 
the lower riverbed is relatively stable under all but extremely high 
flows because of the gravel-cobble nature of the bed materials. 
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·~~ ·.._The DEIS and feasibility study do not slight the recreational potential 
~- lJ of the whitewater river. Factually, the area is isolated, has little 

access, no supply-subsistence faci 1 iti es. and the Devi 1 Canyon portion 
of the river is so violent as to discourage all but the most skillful 
kayakers. As best as we have been able to determine, less than a dozen 
attempts have beeh made to run portions of the rapids in the last 50 
years. Its classification as a Class 6 river, a threat to the life of 
even the most skillful boatsman, and the awe of its violence exhibited 
in written accounts of some who have challenged the rapids guarantee 
that its recreational use would be limited to a very few people. The 
reservoirs could and wou~d. however, provide recreational opportunity to 
broader sections of the public, while about three miles of ~he rapids 
would remain to challP.nge the whitewater enthusiasts. As to ignoring 
the area potential for "self-propelled sports," our view is that these 
are the most likely recreational uses for the lands surrounding the 
reservoirs. As such, we have estimated only a limited recreational 
development based on camping-hiking-boating. rather than a heavy day-use 
type of development. 

The DEIS does not discuss the conceptual Talkeetna Mountains State Park 
inasmuch as the State Division of Parks has not indicated any plan that 
the project area should be a part thereof when or if the park becomes .a 
reality. Rather, they have discouraged association of the project too 
closely with the existing Denali State Park, preferring that the area be 
considered a separate State Recreation Area if the State becomes the 
project recreational sponsor. The fact that the lands for many miles to 
the south of reservoir sites are presently set aside for native selection 
under the Alaska Native Claims Settlement Act would appear to argue 
heavily against the probability that the proposed park· and project waul d 
be in any way closely associated, at least for the foreseeable future • 

. J,: .J Comment noted . 

. ,.£..L• 6 Cormnent noted. 
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philip n. osborn • geologic consultant 
U·tJNO AVF.. N.E: •• BI!:LLI:VUE, WA 91004 •(2061 4~··3!11 

17 October 1975 

Col. Charles A. Debelius, Distri.ct Engineer 
DepArtment of the Army 
Alaska Diatriot; Corps of Engineers 
P.o. Box 7002 
Anchorage, Alaeka 99510 

StmJECT1. Draft Environmental Impact Statement: Hydroelectric Power Develop
ment, Upper Susi tna River Basin, Southcentral Rail belt Area, Alaska . 

Gentlemen: 

'I'he following material is submitted for inclusion in the records of the public 
meeting of 7 October 1975, RE: Southcentral Railbelt Area, Hydroelectric 
Power ~tudy, and as specific comment in reply to the Draft Environmental 
lmpact Statement recently issued by the Corps in relation to this study. 
Within my capacity as a geologic consultant I have had previous imput to this 
etudy; specifically, in preparing a reconnaissance geologic study of the 
Upper Susitna River watershed for the report to the Corps by Jones and Jones; 
Upper Susi tna !.!!!!!:• Alaska: !!!. Inventory .!:!!i Evaluation of ~ Environmental, 
Aesthetic, and Recreational Resources. ~ comments are restricted to the · 
geologic aspects of the proposed project and within this discipline to the 
inherent seiBmic dangers of the site and the geomorphological adjustments 
which may ensue construction of the project. I have thoroughly reviewed the 
Draft EIS and have personally communicated with Mr. Yould and Mr. Chandlet-. 

Respectfully submitted, 

.. /J. ((k~ 
• osbom 

o Consultant 

ato. 
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The Draft Environmental lmpact Stateme~t for hydroelectric power development 

in the Upper Susi tna River basin contains insufficient data within the geologic 

discipline. ·This data is essential to a complete and adaquate evaluation of 

the proposed project- - its merits, benefits, and costs. Specifically: 

1) The.geologic map on page 16 is incomplete; faults which transect the 

Susitna Basin are not shown. Major faults intersect the Susitna River down

stream from Tsusena Creek (Susitna F.ault), at Vee Canyon, upstream from the 

confluence of the Susi tna ann Maclaren Rivers, and near Denali. Several 

smaller faults are located in the Valdez Creek area and at other areas 

within the site. Undoubtably, other faults exist within the study region' 

they may be presently inferred or unmapped due to the immense area and the 

lack of detailed geologic surveillance. 

2) The geologic map shows no indication of structural features, particu

larly in Devil Canyon. A larger scale map should be included showing faults, 

joints, shear zones, and 1i thology of the Upper Susitna Basin at the proposed 

dam sites. Specifically, at Devil Canyon, a master joint set striking 

N. 25° w. and dipping 80° east, a minor joint set striking east - west and 

dipping north, a shear zone with strike and dip similar to the master joint 

set, and the massive phyllite lithology striking east -west and dipping 

approximately 50 ~ 60° south are not ehown {Kachadoorian, 1974; Osborn, 19741 

Jones and Jones, 1975). 

3) There is no mention of actual movement along the major faults within the 

study area and those outside but which could have significant effect on a 

dam and reservoir system; in particular, but not limited to, these faults 

and offsets should be mentioned: Denali F.ault ~ - post-Pleistocene 

displacement of 120m measured and 200m from aerial photograph interpretation; 

Totchunda Fault-- post-Wisconsan displacement of 270m {Page, 1972); 

Susitna Fault- - 11 km of displacement inferred t.rom morphological expression 

(usborn, 1974) 
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4) The possibility of an increase in seismic activ-ity as a result of reservoir 

impoundment and nuctuatiori is not mentioned. Noting the imme~iat~ proximity 

of the Watana reservoi~ to the Susitna Fault, this possibility should be. 

considered. This phenomenon has been widely recognized and is well documented, 

e.g., increase in earthquake activity following the impoundment of Lake Mead 

behind Hoover Dam {Richter, 1958). 

5) There is no mention of the recurrence periodicity of BTeat earthquakes 

(greater than 8.0) within Southcentral Alaska. A great earthquake may be 
' . 

expected approximately once every 30 years {Sykes, 1971) or 16.7 times 

during the reasonable lifespan of the dam structure. 

6) Large portions of the Upper Copper River basin subsided during the March~ 

1964 earthquake {Plafker, 1965}. The implications of further subsidence 

during future earthquake3 and the possibility, however remote,.of a change in 

drainage patterns whereby the Watana reservoir might invade the Upper Copper' 

River basin should be analyzed. · It should be noted there is only 16? feet 

of elevation gain from the' Vlatana full pool level to Lake Louise. There is · 

a high probability that the Copper River system has been the outlet for the 

Upper Suaitna nrainage at least once and possibly·several times during the 

geologic history of the Upper Susitna River {Osborn, 1974). 

7) lt is absolutely imparative that the possibility of a seiche generated 

by seismic activity or landslide within either reservoir be considered. 

These standing waves can have devastating effects, as evidenced at Lituya t . . 
Bay {Miller, 1960), and have been responsible for several overtoppings and· 

dam failures in historio times. 

In addition, the following geomorphological problems and questions. should 

be addressed. 

0) How will the accumulation of sediment at the bedload "dumping. ground" 

at tlte upper end of the Watana reservoir effect the river morphology? 



9) What changes will occur in delta building at the mouth of the Suai tna 

River and what are the effects on sedimentation in Turnagain Arm as a result 

of lower sediment loads in the Susitna? {The principal source area of 

aediment in Turn~n ·:Arm is the Suai tna drainage.) 

10) All existing sediment load study samples are instantaneous; there are no 

continuous samples. Due to the tremendous sediment load in the 30 day period 

following breakup (perhaps 60 - 80% of total) when discharges may exceed 

90,000 eta, the existing data ;l.s inadaquate to allow volumetric extrapolation 

for A 100 year period. 

11) What effectA will fluctuations of the Watana reservoir have on solifluction 

maas wA.eting and will there be a substantfal increase in shoreline erosion? 

12) What effects will the transmission corridor have on permafrost in the 

area of traverse? How will the transmission towers be anchored to prevent 

dislbcation by heavin$ of the disturbed surface? 

These and m3ny other questions, problema, and inadaquacies suggest that the 

document should be returned to the Southcentral Railbelt Task Team for 

additional studies and voluminous additions to the Draft Environmental 

lmpact_Statement. 

1/:t!l~.a~ 1311 
Geologic Consultant 
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RESPONSE TO COMMENTS BY 
PHILIP N. OSBORN 

311 The EIS recognizes the most important and major geologic aspects 
Jf the project area. The Corps of Engineers will study all of the 
areas of geologic concern expressed in Mr. Osborn's letter and 
many more geologic conditions as the Southcentral Railbelt study 
continues. To this end, the Corps has already retained two con
sultants specialized in the field of tectonics and seismicity of 
the area. The United States Geological Survey has been asked to 
do the geological mapping of the river and reservoirs. This would 
include tectonics of the area, land slides into the reservoir~ 
seiches in the reservoir, as well as the required geologic data as 
outlined in Corps of Engineers' regulations and manuals. 
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: 312 Comments noted. 

RESPONSE TO COMMENTS BY 
CHRISTOPHER PEARSON 

784 



C"l. Charle3 A. J')cbcllus 
Didrtct l!!r:glncer 
Al:t:.1!~a D1slrlct, Corps of Engineers 
P.c. Dox 7002 
Anchorar::c, AK ?9510 

P.O. Box 171 
Anchorage, AK 99510 
October 11, 1975 

I lll!l wrHinc ln t~(mcral reference to the Upper Susitna River Project. 
Althour~h I arn nr:aln:•t ~ho project for onvironmt>ntnl and social impact 
rca::;on~, l woulri Jlk~ to focus my comments on a sJWc1f\ c part of the 
::;tu<ly. The follmr1 nr. comments, therefore, ha.vo t~J do t.rlth the trans
mlc:;lon corr,cior, call,~d alternative "Susitna-1" ln the Septcmbnr 1975 
draft of tht! l~nvl ror.mcntal Assc:mmcnt of the Susitna Trnn:;ni:::.::;1on :::yst:.cm, 
Kh1 ch raralJ cl.:; ~.h~ 1\la:::.ka. P.ailrond between Talkcctnn. and Golct Crock. 

A~ a J.\1.r!.-y .. ~.:n· rcd<icnt of Lnnc Creek, located near m\lc 241.7 of the 
Aln~l~a HaHroad, I am deeply concerned about thlG parl of the p!'Ojcct. 
I am not alone: thorc nrc hundred:;. of people who o wn or leuze land and 
~rho lk1.vo recreation or residence cabins 1n the aroa afrnctull by "Su~itna-1" 
between T::l.lkcctna :1nd Cold Creek. Ar.ccm; road:..; wlll ruJn lhis urua, 
l'lrin~lng ln larc;c numbers of people and all tho attendant problem~, which 
is prociot?ly what mc.:o:t people to:ho bull t in thl!; o.ron ~:anted to cct away from. 
In add ttion to tho roads, the transmim:;lon tower::., lines, and cleared urea::; 
will l:l'l un:>ieht]y nnd an impairment of the wilderness environment. 

In readjng tho above mentioned d~aft, I was surpr1scn and dir.tre3scd at 
the inr.omplclc and 111i::ilcading information which 1t contaln~d. I ar.-. rcfering 
here to the r~atr~ ccs and supporttn~ text for the li!nviror:.menlnl Assessment 
and F!nvlronmcn+.n.l lmpar.t section::.. Although the drnf.t !>COrr,::; to have been 
lntond"!li n::. ·"'· s11pcrflci::l.l study, the errors I will nclc arc :'lu glarinc; that 
they roqHlrt? t:ommcnt and corrt:ction before the draft is usf!d <U.i a basi3 
for any doc~ulona. 

The rnal.rh for thi:; :::cement of "f.usitna.-1" undur l'!x1st:lnc; Duvclopment:.. 
indicatt? several rnll.co:1d !.:topn, of llhlch L.<Jnc is ow~. !.ann is not even 
a flag gtor, :uvl ll~:Hl' t ht~nn for many yc.J.r:J. Tho CUJTt)nt fla~ stops arc mile 
232. 2)).5, 2Jf>, ~38,1!, 2)9.5, 21'1,7, zl~IJ-.6; a.nrt nt.tl!~n~ nnrt.h to Gold Crook. 
I•::n.ch fJf ther.r: :~to1J:.:; .r<>prnnP.nt srrall cmnmunitlcs nf a :::r.at.to.r.cd three to 
ten call~nn 1~hl.ch I"'<'pln u~r! for recreation or resldcne(•, moc.1.1y.the latter. 
The locatl.or.:-: ni" thr! c.1.hin:; rn.ncn up to thrcn Mllns, a.nil nee~i~;lona.lly 
f.urtber 1 fr11n the r;d lrnad tr:l~Jr::::. Th~! r.:atrix· for Inpct:::. under Jo~xlsting 
Dcvelol~C':tcht::; lnd1 Gi~!:.P.~ no impact in thi:l area, al thouc:h lower down on the 
r-~r:c t:1'.~ ~tr.ph.1.:1 L.1.!':e cabln~ am rn~:ltlrmnd. The tr:-xt 1:.; cqu!!lly incomplete. 
Infnct. the ••rrr.p:1ct~-; of' r~ferrcd Corridor !::u.!;l tna-1 .. ( pc. JB) scarcely 
r.:t?r;t.1 onz the Ta:..kc~tr.:t-Cold Crc!'k ::;e:;:ncnt at all. 
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The rather oignificant ovcrGignt of ignorine this large block of people 
and thl'! impact the ":3•.Jc1 t.r.a-1• corridor will havo on them, ·indicates a 
vary sup~rficinl r.nd. alr.to:::;t irrc~ponsil>lc analysis. I note that the 
matl.eez can be ca.d] y l!pdntcd. In li~;ht of the imformation cont..1.1ned 
herein, I hope tha.t th(• dr.'!.ft, ::~atricen and text, will be corrected 
~fore bcint; ~ub~:l.ttr::-d ~~ dcd~~on nakcr:;, 

A wildcrnc:;z life !C>r :::y~el: <tnd a larc;t- number of peo~•le .will be de~troyed 
if the trnnumin:::l.on l:tnr::-n ar<! bullt in thln coaidor. · I would therefore 
11kc to !~cc the "::u::::tt'la-1" o.ltc:r.natlv~ between Talkcctna and Gold Creek 
nl:.undoncd. If thb cannot b:! dorw, t.hcr. at lcant study it carefully to 
m1n1m1zo t.hc 1.mpa.ct. Thcrefo.!"o, I certainly hopo you wlll conz.idcr helicopter 
con3truct1on 1n thl:.; arva and chooce a route which will avoid privately 
lc:l!lOd or 0\lrlfH) l a1vl. 

Slncerc.ly, 
<I • l. t'l' ( ·'1 /t ./•1·. • .... ' ' / -- ... 

R, John Strasenburgh 

cc •. Z.cnator3 Cravc.l a.nd !:;teven:. 
R~pr-c:::;cnt;'lt.tv"' Y':lune 
!'nb r.r"~:-;, A::1.:::!-~~. ~ow.::r t.dmin!.:;tra:tion 

I 
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RESPONSE TO COMMENTS BY 
R. John Strasenburgh 

The study is currently in the feasibility stage, thus detailed 
design and routing of the transmission line has not yet been 
accomplished. For this reason, the present routing of the line is 
designated as a relatively broad strip of land constituting a 
11 Corridor. 11 As stated in the Environmental Assessment for Trans
mission Systems (APA): 11 To avoid presumption of private lands, the 
final route will be flexible enough to circumvent small blocks of 
private land. 11 The assessment goes on at some length describing 
the actions which will be taken to lessen the obtrusiveness of the 
transmission line wit', care given to proper design and locations. 
The section of the assessment dealing with impacts on scenic quality 
and recreation end~ with the following statement: "Whenever possible, 
existing rights-of-way should be shared or paralleled tn avoid the 
problems associated with pioneering a corridor in inaccessible areas. 
Trails in these "inaccessible" areas should, however, be avoided; 
preserving wilderness quality entails sharing or paralleling all 
rights-of-way except trails, and from these, lines should be shielded 
as much as possible."- Thus, preservation of the wilderness setting 
will be a major consideration in transmission line location and 
construction. 
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STILLWATER CLINIC 
HOX 8 

CO~UMBUS,MONTANA 

October 21, 1975 

Alaska DiGtrict Corp of Engine.ers 
Anchorage, Alaskn 

99500 

Re: Upp~r Susitnn Basin Hydro-Electric Power' Development. 

Dear Sirs: 

It comes to my attention that a power development 
including a dam or several dams in the upper Susitna 
and Devil' G Canyon is still being proposed. It is my 
feeli.ng that very little thought has been given to the 
environmental impact that 6uch a project would have, and 
the permanent loss of some tremendous river floating and 
boating in the future years. This particular stretch of 
river is as magnificent, as far as rivers go, as McKinley 
is when one considers its relationship to other mountains. 
I feel that any measure to change or deface this river 
should be as carefully considered as would a proposal to 
chane~ or deface Mount Me Kinley. 

1 wish you would enter this statement in the hearing 
record as evidence that there is strong opposition to the 
~!vil's Canyon Dam that will permanently destroy the marvels 
of this canyon. 

Sincerely yours . 

314 rv~L~, •. 1~ 

c .... ('v7z,~~~), '"VV? 
c.H. swanson Jr •• M.n.'Cf• 

CHS/ch 

788 



:11LLl Comments noted. 

RESPONSE TO COMMENTS BY 
C. H. SWANSON, JR. M.D. 
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d.l.J Comments noted. 

RESPONSE TO COMMENTS BY 
JOHN R. SWANSON 
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Alaska District 
Coroa of ~~~ineers 
P.o: Box 7002 
Anchorace, Alaska 99510 

Dear 5ir: 

410 Skarland Hall 
University of Alaska 

Fairbanks, Alaska'99?0l 
Oct 7, 1975 

I o.tt£>nded your hco.rin:s held here in Fairbanks in October, with 
Great interest and concern for the future dovolopmcnt of the proposed 
rlams on tlw Bit:; Susitna ·ru.ver. 

I war. nomr.\'/hnt surDriscd when Colonel l)obclius mentioned that there. 
micht otill hP. a pcmr:;ibility of adctitional dam construction such 
as the Ha~Y'3rt. ·,'/hen the Cor.!JS tries to resurrect such sl-:oletons 
of this r:~ncniturlo of ~ioloc;ical blunder, it makes onp wonder about 
GOmn of thr rcDnonin~ bnhind present studies. 

Althou::h I woulr1 he the first to admit that the ·Dcvil's Canyon arfla 
would be .. r pronablv tho best location for a dam c.;ite in the State, I 
feel tha.t 1 r:; ncccm:;ary to evaluate all of J\las~ta 1 s rcoourccs, 
anrJ. \'!ise land usc planninr;, \'rith tho best and \'/iF-est usc of resources 
instead of dovclopinc in a. piece meal style. 

I fr.r:l that the qurr:tion should be raisr.d as to the necessity of 
a riar.1 for hyc.! ro-elcctric pO\'Jc.dat this tirH'!. '!'hero o.ro presently 
nnny cnrr~y resources beinG ~~stod in J\lask~. Flarinc of natural 
[:ns har:; bcC'n carried out for over a dooado in Coolt Inlet. As a 
sturlont· on cm:1!lUG at the University of J\lanlm at Colle~c, I witness 
t"nt!rc floorc urincccnca.rily humin;; electricity 211 bourn a day, and 
concurnption in at a mnYimum. 

Thn foct that ~h~ Corpn of En~inccrs is plannin~ this project at 
this ti~c, prior to lmo\'/lcdc;8 of the route the r;as p~pclinc will 
tll.ltc, indi..catcs an attttudo of "development for development's sake" 
to pcrhap:; quote a well ltnO\'ffi Alnslwn inversely. 

If tnfoct th~· North .'Jlopc ::as nipclinc doer.; r:o throu:h J\losl{a, it 
would a~pr.or to me to be extremely short cichtcd at this time to 
co ahead \'tl th construction r>lans, as v:cll a.s cncoura::inc more waste 
ot Alocli:a 1 o renewable and non rcnc\7ablo resources. 

Yours· sinccr~ 

.F:r.~~. I 
Dorbara ~'/inklcy 

.cc: Covornor Hammond 
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RESPONSE TO COMMENTS BY 
BARBARA WINKLEY 
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October 4, 1976 

LETTERS RECEIVED BY THE CHIEF OF ENGINEERS 

AS A RESULT OF COORDINATION 

OF THE 

REVISED DRAFT ENVIRONMENTAL STATEMENT 

AND RESPONSES THERETO 

UNITED STATES DEP~RTCViENT OF COi.!irJ!ERCE 
Tho A5~i5tant ~?.c'-t-etarv for Sciance an::! Technology 
Wash,ngton, D.C. 20230 

Lieutenant General J. W. Morris 
Office of the Chief of Engineers 
De?a~~=e~t of the Army 
Washington, D. C. 20314 

Dear G~ncrnl.Morris: 

This i{ in reference to your revised draft environmental 
impact statement entitled 11Upper·susitna River Basin, 
Sou thccntrnl Ra i lbe lt Area, Alaska. 11 The enclosed comments 
from the Nntional Oceanic and Atmospheric Administration 
are forwarded for your consideraticn .. 

Thank you for giving us an opportunity to provide these 
comments, which we hope will be of assistance to you. We 
would appreciate•receiving eight copies of the final 
statement. 

Sincerely, 

t?!l~l~g~ 
Deputy Assistant Secretary 
for Environmental Affairs 

Enclosure: Memo from Mr. Harry L. Rietze 
Director, Alaska Region 
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U.S. DEPARTMEN • QF cor.nr .. ,ERCE 
National Ocoanic and Atmoupharic Admlnlatratlon 
NationaL Marine FishePies SePVice 
P. o. Bo~ 16681 Juneau1 ALaska 99802 

DATE: September 15, 1976 FAK21/JB 

TO: · EE, Office of Ecology and Environm~nt~l Conservation 

r,.. 9-.r-t-....:::;\ ( · ~\:Ji~L.SEP 2. 9 1975 S£p 2 9 197.6 
THRU: ~~ F3, Associate Director for Resource Management 

\0)\1 \ ({) -1:' oJ\·1\.. d~ ,(H• )...( ..... .. 1./.l./l-

FROM= I I'J. Harry L. Ri etze 
~c 

1 Director, Alaska Region 

SUBJECT: Review of Revised DEIS #7607.37, Hydroelectric Power Development, 
Upper Susitna River Basin, Southcentral Railbelt Area, 
Alaska Corps of Engineers 

The revised draft environmental impact statement for Hydroelectric 
POI·Jer Development, Upper Susitna River Basin, Southcentral Railbelt' 
Area, Alaska, that accompanied your memorandum of July 21, 1976, has 
been rece'ived by the National Marine fisheries Service and we offer. .. 
the foll~wing comments. 

Comments 

4:D Environmental Impacts of the Proposed Action 

r~~s section made several references to changes in various 
parameters of water quality and fish habitat. However, the 
problem of streambed erosion and channel change and its effect 
on fish spawning and rearing habitat in the Susitna River 
system should be discussed in greater detail. 

317 We believe that if the channel pattern changes fr.om a braided 
stream pattern to a single, dTep or incised watercourse during 
winter months, as indicated, there .. coul~.be a significant 
reduction of groundwater head with resultant dewatering of 
sloughs used as spawning and rearing area.s·. Of twenty-e.ight 
sloughs identified in 1974 and 1975, at least 22 were utilized 
by s.almon for spawning and/or rearing areas.2 Reduction of 
intra-gravel flows could seriously affect mortality of eggs 
and alevins. 

'

5.0 Environmental Effects Which Cannot Be Avoided 
P~7. paragraph 3 · · 

Elevated water temperature. s during the first few weeks of 
development ·of salmon eggs can creat-6-i.bnormalities and 

795 



increased mortality. 3 Higher than nonnal temperature regimes 
cLlJl also affect the degree-day requirements of developing eggs 
and fry so that earlier emergence from the substrate can occur. 318 
This could take place at a time when food sources are not 
available or during. a period of adverse environmental conditions. 
Both could affect survival of fry. We believe that theDEIS should 
address these effects. 

1 Ilytlroelcctric Power Development, Upper Susitna River Basin, 
Southcentral Railbelt Area, Alaska Corps of Engineers, 
Interim Feasibility Report, page 67, paragraph 5. 

2 Preauthorization Assessment of Anadromous Fish Population 
of Upper Susitna River Watershed in the Vicinity of the 
Proposed Devil Canyon Hydroelectric Project. Alaska Department 
of Fish antl Game, ·197 5. 

3 TI1c Low-Temperature Threshold for Pink Salmon Eggs in 
Relation to a Proposed tlydroelectric Installation. Bailey, 
Jack E. , · and Evans , Dale R. , Fishery Bulletin: Vol. 69, 
No. 3, 1971. · 
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317 

318 

RESPONSE TO COMMENTS BY 
U. S. DEPARTMENT OF COMMERCE 

NATIONAL OCEANIC AND ATMOSPHORIC ADMINISTRATION 
NATIONAL MARINE FISHERIES SERVICE 

Further environmental studies are required to adequately address 
the problem of streambed erosion and channel change and resulting 
effects on fish spawning and rearing habitat. The preliminary data 
presented in the DEIS are a basis for identifying areas that need 
further analysis. Detailed biological and hydrological studies will 
be made to obtain data necessary to assess the impact of altered 
stream flow on the relationship between the main stream channel and 
existing sloughs and tributaries downstream from the project. 

As stated in the DEIS, temperatures of the water released from Devil 
Canyon Dam would be adjusted to approach the natural river water 
temperatures. This would be made possible by the proposed incorpo
ration of selective withdra\'al outlets into the dam structures. The 
design necessary to provide optimum temperatures, as well as dis
solved oxygen and nitrogen levels and other critical water quality 
control, will be determined by detailed modeling studies. 
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REPLY TO 
ATTN OF: 

u.s. ENVIRONMENTAL PROTECTION AGENCY 

. REGION X 
1200 SIXTH AVENUE 

SEATTLE, WASHINGTON 98101 

lOFA - M/S 623 

ocr 1 s 1976 

Colonel George R. Robertson 
District Engineer 
Alaska District, Corps of Engineers 
Department of the Army 
P. 0. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Robertson: 

We have completed reviewing the Revised Draft Environ
mental Impact Statement issued by your office on "Hydro
electric Power Development, Upper Susitna River Basin." 
We believe that this version of the DEIS is, like its 
predecessor, premature in that the Corps has not yet 
collected enough current water quality data to adequately 319 
describe that portion of the existing environment and to 
allow a thorough review. We feel there should also be an 
attempt to model the reservoirs and their discharges in 
an effort to estimate their effects on downstream water 
quality and aquatic biota. 

In particular, for our review the environmental statement 
should contain data which shows the current values for 
turbidity (as well as suspended and dissolved sediments), 
dissolved oxygen, dissolved nitrogen and temperature for ·~zo 
points in the river upstream of the proposed reservoir ~ 

sites, at these reservoir sites arid downstream of the 
proposed project. We do not believe that water quality 
data which is largely twenty years old can always be used 
to represent current conditio~in the river. 

This additional data should be used to model the reservoirs 
and the effects of project discharges on downstream water 
quality so that a supportable assessment can be made, in 
the statement, of the project's effects on downstream 
turbidity, dissolved oxygen concentrations and water 
temperatures. We believe that such an effort is essential 
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3Zl.. 

I in order to .ensure that the proposed mitigating measure 
(multi-level reservoir outlets) is adequate to ensure 
compliance with Alaska's Water Quality Standards. 

Because of this information gap we must continue to rate 
the proposed action and the environmental statement ER-2 
(environmental reservations, inadequate information) . 
This rating and the date of our comments will be published 
in the Federal Register in accordance with our responsibility 
to inform the public of our views on proposed Federal actions 
under Section 309 of the Clean Air Act, as amended. 

We appreciate this opportunity to review your Revised 
Draft Environmental Impact Statement and would be glad 
to discuss our concerns with you at your convenience. 
For additional information contact Dan Creventsen in our 
Anchorage office (907) 265-4881 and/or Dan Steinborn in 
the Seattle Regional Office (206) 442-1595. 

Sincerely, 

f!t L ·~ ' . f . .\_ .. • fi<..l.l.. .. L <. q 

( 

iJ~-, ,: u'" 
Alexandra B. Smith 
Director 
Office of Federal Affairs 
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RESPONSE TO COMMENTS BY 
U. S. ENVIRONMENTAL PROTECTION AGENCY 

REGION X 

319 We agree that further water quality studies, both for baseline 
data and impact analysis, are required to thoroughly describe the 
existing environment and to assess project impacts. During the 
preconstruction phase, detailed biological and hydrological studies, 
including reservoir modeling. will be made to obtain this infor
mation. 

320 Detailed water quality studies to determine present baseline 1 evel s 
of a variety of parameters, including those listed above, will be 
made. As preconstruction studies proceed, supplements to this 
statement will prepared and coordi·nated as appropriate. 

321 During preconstruction stages, reservoir modeling will be accom
plished to allow simulation of reservoir and downstream changes of 
a number of parameters which affect the ecological cycle. This 
will require an extensive baseline data acquisition program to 
properly calibrate the model. This analytical model will then be 
used to adequately determine environmental impact and to ensure 
that proper mitigating· measures are incorporated in the design of 
the project. 

322 Comments noted. 
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

OFFICE OF THE SECRETARY 

WASHINGTON, D.C. l!ll201 

15 September 1976 

Lieutenant General J. W. Morris 
Chief of Engineers 
Department of the Army 
Washington, D. C. 20314 

Dear General Morris: 

This Department has reviewed the draft environmental 
impact statement concerning the Upper Susitna River 
Basin, Southcentral Railbelt Area, Alaska. 

While the proposed project does not appear to signifi
cantly impact on the remote Alaskan area in which it 
is located, the DEIS does not address plans for pro
viding health services to construction workers, many 
of whom may well be Alaskan natives. This matter 
should be addressed in the final EIS. 

Thank you for the opportunity to review the document. 

801 

Sincerely 1 

Charles Custard 
Director 
Office of Environmental Affairs 



RESPONSE TO COMMENTS BY 
DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

323 Because of the remoteness of the site, complete health services 
will be provided throughout the construction phase of the project. 
Thank you for the comment recognizing the need for plans for pro
Visions of these services. 

802 



United States Department of the Interior 

PEP ER-76/692 

OFFICE OF THE. SECRETARY 
WASHINGTON, D.C .. 2(1240 

Dear General Morris: 

29 October 1976 

Your letter of July 9, 1976, transmitted your proposed report 
and revised draft environmental impact statement on Hydro
electric Power Development in the Upper Susitna River. Basin, 
Alaska. Your letter requested the comments and recommenda
tions of this Department on the report and comments on the 
draft environmental impact statement. We are pleased to 
respond with the views and comments as set forth in the body 
of this letter. 

Chief of Engineers' Report 

We have no objection to your recommendation for authorization 
of the phase I design memorandum stage of advanced engineering 
and design for the project. We agree that additional detailed 
studies will be required to determine the potential impacts 
of a project of this magnitude and complexity on the Alaskan 
environment and economy. The wilderness characteristics of 
this remote area with its fish, wildlife, and recreational 
resources will have to be fully investigated prior to con
sideration of authorization for project construction. 

Many of the necessary studies will involve this Department by 
tradition, expertise, and legal responsibility. We would 
expect to work closely with you in determining the scope of 
project studies t6 be undertaken and in developing a schedule 
and budget to support this work. 

Areas of specific concern include evaluation of impacts on 
fish, wildlife, and recreational resources~ including impacts 
on whitewater boating; land management; mineral resources; and 
the Department's responsibilities with respect to transmitting 
and marketing power from Corps of Engineers' projects. 

The report of the Fish and Wildlife Service makes several 
specific recommendations which we believe should be adopted 
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as part of tl1e phase I planning effort. Among other things, 
the Fish and Wildlife Service recommends that the preserva
tion, propagation, and management of fish and wildlife 
resources be among the purposes for which. the project will 
be authorized for construction. We believe that phase I 
work should include detailed studies of the fish and wildlife 
resources of the project area and potential project effects 
on these resources. We direct your attention to coordinated 
studies recommended in November 20 and December 15, 1975, 
letters from the Area Direc~or, Fish and Wildlife Service, 
to the District Engineer and to a November 18, 1975, report 
entitled, "Biological Study Proposals Relating to Hydroelectric 
Development of the Upper Susitna River Basin" prepared by the 
Alaska Department of Fish and Game. 

The Fish and Wildlife Service provided funding estimates in 
those letters for the detailed fish and wildlife studies 
covering a five-year study period. We understand that the 
phase I study period may cover only three years; consequently, 
the fish and wildlife studies would have to be condensed into 
the three-year period. This would not affect budget require
ments. The recommended studies reflect concerns that the 
baseline hydrology and fishery data are inadequate to predict 
even primary project impacts. 

Range and effects of turbidity and temperature changes are 
speculative, as is the extent of dewatering of sloughs. 7he 
proposed fish and wildlife studies would be aimed at a de
tailed understanding of these project impacts and the formu
lation of measures to mitigate or compensate for fish and 
wildlife losses. It is not apparent from your proposed 
report or from the Conference Report on S.3823, the Water 
Resources Development Act of 1976, whether the recommended 
fish and wildlife studies are to be included in the phase I 
funding. We strongly recommend that the proposed fish and 
wildlife studies be recommended in your final report for 
funding and implementation. 

We recommend· that the detailed location .studies of facilities 
and power transmission lines include clarification of land 
status and consultations with land managing entities. We 
urge close coordination with the State Director, Bureau of 
Land Management, 555 Cordova Street, Anchorage, Alaska 99501. 
This office can .assist you in such complex areas as right-of
way permits and compliance with the Alaska Native Claims 
Settlement Act. 
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Essentially all project costs would be allocated to power 
purposes to be repaid, with interest, from revenues from 
power and energy sales. The criteria for repayment are 
somewhat different than the criteria for economic evaluation 
with respect to period for analysis and interest rates. This 
is reflected in the marketability analysis furnished by the 
Alaska Power Administration (letter of December 10, 1975). 

from the viewpoint of the Interior Department responsibilities 
for transmitting and marketing power under Section 5 of the 
1944 Flood Control Act, the project as proposed in the Dis
trict Engineer's report appears to be a feasible undertaking. 
However, .this finding must be qualified to the extent that 
any substantial changes in the plan may adversely affect 
project feasibility. 

In some study areas we cannot fully agree that the available 
data and studies are not adequate for the purpose of seeking 
an authorization to construct. We believe the finding ignores 
a large portion of the data in the studies relevant to Susitna 
Basin that have been compiled over a period of more than 
20 years since the project was first given serious considera
tion. To the extent that these data are applicable and sound, 
they should be utilized. 

We recognize that the project would involve a very large in
vestment. However, the indicated costs do not appear out of 
line with other power alternatives available to the State and 
the Nation. The indicated costs appear quite favorable in 
comparison with curr~nt experience with large coal-fired or 
nuclear power plants and substantially lower than expected 
costs for more exotic future alternatives. 

We obtained from the District Engineer, Alaska, an indication 
that the phase I studies would probably require approximately 
three years and would cover the full range of data and studies 
concerning environmental, socio-economic, and engineering 
studies. The District Eng~neer also advised that the phase I 
studies would not include constructing a road to the Watana 
damsite, but that a pioneer road to Watana would.likely be 
included in the advanced engineering and design studies (Section 
l(b) provisions). This point concerns us since Section l(b) 
specifically excludes construction and land acquisition. It 
appears that this should be resolved in·your final report even 
though the Conference Report on S.3823 did not adopt the 
Section l{b) recommendation. 
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We believe the data from the marketability analysis should 
be included in your report to Congress since that analysis 
is directly relevant to impact .of the proposed project on 
power system rates, revenue requirements, and costs to the 
consumer. 

Your report notes that the power is to be marketed by the 
Alaska Power Administration of the Interior Department and 
the District Engineer's report makes the recommendation that 
the marketing agency also operate and maintain the project. 
These provisions are consistent with the March 14, 1962, 
Memorandum of Agreement, between our two departments con
cerning water development in Alaska, the Columbia River Basin, 
and the Missouri River Basin. 

Technical Appendixes 

There are two changes in the technical appendixes furnished 
by the Alaska Power Administration. Appendix I, Part 2, 
Page G-90, revise the la~t sentence to read: "They indicated 
that on the basis of normal utility requirements, an intertie 
to Glennallen could probably not be justified until after 1990, 
thus a line to Glennallen is not included in the plans and 
costs for the initial development proposal." 

Appendix I, Part 2, Page H-39, last paragraph, delete sentence: 
"Thermal constraint~ necessitate larger conductors with larger 
kV systems." The conductor size needed to meet current 
carrying ca~acity is generally smaller than the conductor 
size needed to reduce interference (TVI, RI, audible noise) to 
acceptable levels. This interference is a result of corona 
which is a function of voltage level and conductor diameter. 

Page H-44, Table 8. A total figure for losses for each plan 
should be given. 

We have some questions on.Appendix I, Part 1, principally 
concerning the Corps' modification of the Bureau of Reclamation's 
feasibility design for the Devil Canyon Dam. The questions are 
of a technical nature and are being discussed with the District 
Engineer. We will furnish supplementary comments after these 
discussions are completed. 
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Revised Draft Environmental Impact Statement 

General Comments 

We suggest the statement be revised to show that the proposed 
federal action is authorization and implementation of the 

324 phase I design memorandum work. A brief description of the 
work contemplated under this action should be included. 

The revised draft statement appears to include essentially 
all items that would actually be impacted by the hydroelectric 
project and the transmission lines. Thus it appears adequate 
for the purposes of phase I studies even though data is 
lacking to make detailed analyses of impacts. 

We note that previous comments by several Interior Department 
bureaus are acknowledged in the Revised Draft-Statement, and 
that the indication of Corps commitments made in response to 
the comments should s6mewhat mitigate potential adverse impacts. 

Detailed Comments 

325 lsummary page, paragraph 3 (a). The paragraph should refer to 
the capacity and n~mber of powerplants involved. 1 

326 

327 

328 

Page 7, Section 1.03. Descri£tion of Action. Along with 
statements about ongoing stud1es and studies that will be 
conducted during ~he preconstruction planning stage, a state
ment should be included to the effect that minerals assess
ment surveys will also be conducted during preconstruction 
planning stage. This same statement should be included in 
the final Chief of Engineers' report before transmittal to 
Congress for funding of the necessary studies. Mineral re
sources should be given the same treatment as other resources 
present in the proposed project area. 

I
Page 43, 3.01. Since title to Native corporations or the 
State of Alaska has not been issued to land at this date along 
the proposed transmission corridor, the status remains un
settled. The final statement should indicate coordination 
with the BLM State office in this matter. 

Page 43, 3.02. The land status here remains unclear since 
the proposed exchanges have not been fully implemented or 
concurred by all parties. Development impacts on adjacent 
lands cannot be assessed until ownership is finally deter
mined. The State and Native corporations could have different 
development philosophies. 
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Page 50, paragraph 2. There is an imrortant ~''P·""'~nt \'l:'fl·· 
tradiction bet\o:een the fea.sibili ty rt~l'('l't ,1nd tho..' dl'<\ft 
statement concerning winter flo~s. Page 67, paragraph 5 of 
the report states that the river will channelize into a 
single deep watercourse between Devil Canyon dam and Talkeetna 
in winter; page 50, paragraph 2 of the draft states that 
higber winter flows may increase egg survival in the sloughs. 
We believe there is a good chance that if the river d.oes form 
a single deep channel in winter, the sloughs may drain into 
it and markedly reduce egg survival. This possibility should 
be treated at length in the final statement. 

The regulated flows will have the additional adverse effect 
of limiting natural streambank and bar erosion and deposition 
downstream from the dam~ These natural processes presently · 
create large areas of floodplain willow and alder and support 
sizeable numbers of moose. Regulated flows will reduce the 
extent of disturbed area and consequently the amount of flood
plain habitat and the number of moose supported by it. 

In v.iew o. f thes·e· serious prob.lems, the relea.se regime for the I. 
dam will have to maintain the integrity of present aquatic 
and floodplain habitat •. Regulation of flow as proposed in 
the draft statement may therefore not be possible. 

329 

330 

331 

Pages 67-70, Section 5.0. The section does not describe any I 
impacts from powerplants and switchyards. The statement should 332 
discuss these impacts or lack of impacts as applicable. 

Summary 

The Department of the Interior concurs in the Army recommenda
tion and recent Congressional action calling for authorization 
of the phase I design memorandum stage of advanced engineering 
and design including necessary detailed environmental studies, 333 
subject to the comments stated above. With above noted excep
tions, we further believe the revised draft environmental 
impact statement is generally adequate for its pur~ose. 

~9Uty lss1staa~ 

Lt. General J. W. Morris 
Chief of Engineers 
Department of the Army 
Washington, D. C. 20314 
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325 

~26 

327 

RESPONSE TO COMMENTS BY 
UNITED STATES DEPARTMENT OF THE INTERIOR 

Based on current guidelines established by Executive Order 11514, 
the Council on Environmental Quality and Corps of Engineers Regulations, 
we interpret the proposed Federal action to consist of the ultimate 
project proposal. This is necessary to insure that decision makers 
have sufficient information concerning a given proposal to rdetennine 
its justification in light of environmental consequences. Studies 
made during phase I design memorandum work are necessary to determine 
the impacts of the recommended proposal, and the EIS will subsequently 
be supplemented as appropriate to reflect impacts in detail. Some 
impacts related to phase I studies are inevitable due to the remoteness 
and inaccessibility of the proposed project area. These will be 
related primarily to physical explorations in the vicinity of the dam 
sites and along an access route which would be developed if the project 
is authorized for construction. This will require use of heavy equipment 

·which is proposed to be hauled to the work site by all-terrain vehicles 
during the winter to avoid damage to tundra and other vegetation and 
delicate soils. Thus physical disturbance will be limited to relatively 
small areas and will, in so far as practicable, be contained within 
proposed impoundment areas, or along the access trail developed by the 
Department of Interior when it made geological studies of the area in 
years past. Should the project not be authorized for construction, 
some rehabilitation measures may be necessary. Overall, the physical 
impacts related to phase I field investigations are expected to be 
relatively insignificant. A major objective of phase I studies is to 
identify avoidable adverse impacts associated with the project should 
it be implemented, and to incorporate mitigative measures where necessary. 

The summary page has been held to a very brief, general description 
of the proposed action and the major impacts associated with it. A 
discussion of specific features would be so lengthy as to negate 
the usefulness of the suiTiilary. The capacity and number ofpower 
plants involved are describea in section 1.03. 

During phase I studies the mineral resource of the proposed impoundment 
areas will be assessed. The need for such a study has been acknowledged 
in the final EIS. 

The referenced paragraph clearly states that the status of land 
occupied by alternative transmission corridor~ is presently un
settled and. that existing jurisdictions are subject to change as 
determinations are made for ultimate disposal. The State BLM 
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office has been kept informed of potential real estate requirements 
throughout the initial study phase. These efforts will be intensified 
during the detailed study phase not only with BLM, but with all 
other concerned agencies, organizations and individuals. 

328 Comments noted. 

329 As stated on page 47, paragraph 2, and page 49, paragraph 41 of the 
DEIS, there is expected to be a period of channel stabilization of 
the Susitna River with some changes in the relationship between the 
regulated river and existing salmon rea~ing and spawning sloughs 
and tributaries. The extent of channel degradation and the effects 
of this phenomenon on important fisheries habitat will be the focus 
of extensive biological and hydrological studies throughout the 
preconstruction planning stage. 

330 The expected short-term result of regulated flow downstream of the 
project is the enlargement of areas supporting pioneering species, 
such as willow and alder, as this vegetation overtakes the areas 
previously dominated by flood disturbances. But as the vegetation 
of these areas matures, climatic species may take over and result 
in reduced moose habitat. The significance of thi~ phenomenon will 
be the subject of detailed baseline data accumulation and analysis 
during the detailed study phase. 

331 Although detailed baseline hydrologic data are presently not avail-
able on which to base conclusions, preliminary findings indicate 
that the release regime of the project may cause an unavoidable. 
change in the present aquatic and floodplain habitat of the 
Susitna River. It is possible that the river, through flood stage 
reducti'm and flow regulation, may become a single meandering ·channel, 
with increased flow and turbidity expected downstream from the project 
during the winter and decreased flows and turbidity during the summer. 
Therefore floodplain and aquatic habitat may be modified. The magnitude 
and extent of this change is speculative until further studies ~re 
conducted during the detailed study phase. 

332 Upon completion of installations there should be no appreciable 
impacts resulting from the location and operation of the power
plants since they will be located underground and will not release 
gaseous or solid pollutants. Switchyards will occupy open space 
which must be altered for this purpose. However, this will be 
infinitesimal compared to lands inundated by reservoirs. Impacts 
of these facilities will be addressed in a supplement to the EIS upon 
completion of detailed studies required to determine their design and 
specific location. 

333 Comments noted. 
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FEDERAL POWER COMMISSION 

.. WASHINGTON, D.C. 20426 

Lieutenant General J. W. Morris 
Chief of Engineers 
Department of the Army 
Washington, D.C. 20314 

Reference: DAEN-CWP-A 

Dear General Morris: 

2 December 1976 

This is in reply to your letter of July 9, 1976, inviting comments 
by the Commission relative to your proposed report, and to the reports 
of the Board of Engineers for Rivers and Harbors and of the District and 
Division Engineers, on the Southcentral Railbelt Area, Alaska (Hydroelectric 
Power) Upper Susitna River Basin. A revised draft environmental impact 
statement acco~panied the reports. 

The cited reports cover studies of the feasibility of providing 
electric power for the Anchorage-Fairbanks Railbelt area through hydro
electric development in the Upper Susitna River Basin. After consideration 
of alternative plans, the plan selected would ~bnsist of developments at 
the Watana and Devil Canyon sites. Because of the magnitude and complexity 
of the projects, a phased approach to the final decision on construction 
was recommended. Initiation of the phase I design memorandum stage was 
authorized in Public Law 94-587, approved October 22, 1976. 

As proposed, the development would consist of the 810-foot high 
Watana Dam with an installed capacity of 708,000 kilowatts and the 635-foot 
high Devil Canyon Dam with an installed capacity of 684,000 kilowatts. The 
total estimated cost of construction, based on January 1975 price levels, 
is $1,531,800,000. 

The proposed hydroelectric development is designed to supply most of 
the increased power demands between 1985 and 2000 of the Anchorage and 
Fairbanks areas, as well as other small communities in the Railbelt region. 
The Alaska Power Administration has made several projections of the combined 
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loads of these areas. The various projections are generally consistent 
with information supplied to the Federal Power Commission by the advisory 
committees involved in the Commission's forthcoming Alaska Power Survey. 
The mid-range projection, which was selected by your Department for use 
in its evaluations, assumes a utility load growth rate of 12.4 percent 
annually between 1974 and 1980, 7 percent between 1980 and 1990, and 6 
percent between 1990 and 2000. Total peak demands would increase from 
451 megawatts in 1974, to 870 megawatts in 1980, to 1,670 megawatts in 
1990, and to 3,170 megawatts in 2000. The mid-range projection appears 
to be a reasonable estimate of power loads that can be anticipated to 
occur within the Railbelt area. 

Power values deve!oped by the Commission staff were based on the 
estimated costs, using January 1975 price levels, of coal-fired steam
electric plants constructed in the Fairbanks and the Anchorage-Kenai areas. 
A combination of REA and municipal financing was assumed. On the basis of 
Commission staff assumptions as to the utilization of the hydro system 
power between the two areas, composite power values of $89.93 per kilowatt
year for dependable capacity and 5.98 mills per kilowatt-hour for energy 
were derived. 

Using these values, and applying appropriate discounts to reflect a 
time-lag before the power installation would be fully usable to meet the 
area loads, the total annual power benefits as computed by your Department 
are $128,153,000, including a nominal economic value for the interconnection 
between Fairbanks and Anchorage. ·Independent calculations by the Commission 
staff agree v~ry closely with that amount. The staff also notes that, in 
addition to the economic benefits, the proposed interconnection between 
Anchorage and Fairbanks power systems should have a definite beneficial 
effect on the reliability of both systems. Including your Department's 
estimated benefits for recreation, flood control,. and .area redevelopment, 
the total annual benefits would.be about $138,000,000, compared to your 
Department's estimates of annual costs of about $104,000,000. Consequently, 
the proposed development appears to be economically justified. 

The staff suggests that further studies be made during the phase I 
design memorandum stage to determine the optimum development of ~he Upper 
Susitna Basin. Although the basic Watana-Devil Canyon development appears 
to be well justified, variations in power load growth could warrant con- 334 
sideration of additional projects in the basin or deferral of construction 
of the Devil Canyon project. Further studies could also lead to different 
conclusions concerning such factors as·height of dams, size and number of 
units, or provisions for future units. 

Based on its cons:i.deration of the reports of your Department, the 
revised draft environmental impact st.atement, and the studies of its own 
staff, the Commission concludes· that the proposed Watana and Devil Canyon 
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hydroelectric developments appear to be economically effective means of 
meeting projected power loads of the Ancho.rage and Fairbanks Railbelt area. 
The Commission r~co~ends that further studies be made to determine the 
optimum scale and scheduling of the developments needed to meet the load 
growth of the area. The Commission staff will be available to work with 
your Department in resolving some of these issues. 

Sincerely yours, 
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334 

RESPONSE TO COMMENTS BY 
FEDERAL POWER COMMISSION 

The Corps of Engineers acknowledges and concurs in the views 
expressed by the Federal Power Commission. Detailed studies 
will be made during the phase I design memorandum stage to 
determine the best combination of features for optiumum develop
ment of the Upper Susitna Basin. 
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ST.AT.E QF ,,ALAS.XtA
OF"F"ICE OF THE: GtJVE:RNQR 

JUBil.AU 

Lt. General J~ W. Morris 
Chief of Engineers 
Department of the Army 
Washington, D.C. 20314 

Dear lt. General Morris: 

Reference is made to your letter of July 9, 1976, informing me that a 
copy of your proposed Southcentral Railbelt Area, Alaska, Upper Susitna 
River Basin, Interim Hydroelectric Power Feasibility Report had been 
submitted to the Director, Division of Water and Harbors, for review and 
comment prior to transmission of the report to Congress. Subsequent to 
this action, coordination has been maintained with the Alaska District 
Engineer who has provided additional information defining the range and 
type of studies endorsed in your report. 

I concur in the recommendation by the Board of Engineers report that 
further study effort is needed for a project of this magnitude. I agree 
that additional detailed studies, including those addressed by my task 
force, will be r(.1uired to determine the significant impacts associated 
with the magnitude and complexity of the project. Our task force 
recommendations will be supplied to the District Engineer. 

The information obtained from the District Engineer concerning studies 
proposed in the next stage coincides well with the environmental, socio
economic and technical studies identified by the State Task Force during 
review of the Draft Environmental Impact Statement. As these detailed 
stud.ies are addressed, coordination should be maintained with the State's 
designee to assure that assessments are answering those points raised in 
the task force report and to insure that the information developed will 
be adequate on which to base future State recommendations. 

Thank you 
comments. 

69-737 0 - 81 - 52 

these 
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RESPONSE TO COMMENTS BY 
STATE OF ALASKA 

OFFICE OF THE GOVERNOR 

335 The Corps of Engineers acknowledges and concurs in the comments 
expressed by the Governor of the State of Alaska. Detailed 
environmental, socioeconomic and technical studies will be made 
during the phase I design memorandum stage to determine the impacts 
of the project.· These studies wi 11 incorporate recomnendations 
by the State Task Force, and coordination will be maintained 
with the State's designee. 
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Chief of 2n~ineers 
un~~ed 3t~tes .~ Cor?S of 3n~ineers 
~·iaShin::r~.on, i), C. 20)1 u 

Thomu Taggart 
Box 1195 
Seward, Ala::~ka 99664 
19 Doocmbar, 1976 

· Certified Hail 

?.z: D.U-11-C:R-C: a·;;ns:.:n DR..,?T :;:.7IJC1ll·~~·ITAL !E?ACT ST.:\T3i·!SUT, HYDBOELECTRIC I'mi3R 
D3'1:20fi.i~:T, u?:'SR '3U3!T:TA :-(!T:il. 3BD1, AL.\Sr.A. 

Jc.l.r Sir: 

If :rou ca..'l at all comprehend the pure hatred t·rhich I attempt to convey in this letter, 
:•::::u ··,ill have begun to grasp the magnitude of your crimes. I hold in utter contempt wer:r 
breath or .ri.r 1rhich enters your atrophied lungs, ever<J perverse offspring ti'hich will rollcw 
in your :;hado~ved corridors. I hereby dedicate the last drop of blood within me to the ne
:;ation of :;rour will. 

Befo::>r going i'urther here, a..'ld ever mindful of my mm la.ck of eloqtience, I rededicate the 
~ollo,nng excerpts of a poem to you and your fellow conspirators aga.inest life, 

l1A3T:!:RS OF ~vAil by Bob D'Jlan ---. 
Co:1.a :;rou rna"ter::J of ~rar, ;rou that build the big guns 
Yl'l that ·.:mild the dc<>.t.h planes, you that build all the bombs 
·::ou that \:1ide behind ;ralls, 7au that hide behind desks 
I juc.t :;a.'1t .·:o•J to ~m01r that I can see through your masks 

"!'.'U th;;.t nr:vcr done nothin' but build to destroy 
·~-:m play ~lith~' \JOrld like it's your little toy ••• 
Yc':.l 1 ve t:.!':Y.m the 1-ror::;t rear that can ever be hurled 
'?c'lr to b:-!.ng child :-en into t~~e Horld ..... 

;{o¥r !".uch (lo I kno:·r to t:al.'< o~1t of turn 
You r.i~!1t :::.a:;.• that ! 1m young, you rnir;ht say I•m unlearned 
::U t there's one thing I kno'll, tho>;gh I'm youn~er t:1an you 
T<nt ;~ven Jesus lTCUld nev·~!' <:'orgive ~·!hat zrou c!o 

Let :1.e ask :•ou one question, is :.-our money that· good 
:vill it bu~' ;:ou for:::.vene:::s, do you t,hink that it could 
I t:link :•-:m ~1.1:!. :'!.nd ·-;hen ~rour deaU1 t1"::es its toll 
All t!le money :rou nade ·dll never buy b~k your soul 

And I hop"' ~hat yml die and your de~th•ll come soon 
I :·d.ll follo:r your casket in the pale afternoon 
And I 111 ~:atch ·.rhile ~rour lo:~ered dam to your deathbed 
.\nd I'll :ota.'1:! o'er ~rour ~rave •til I'm sure th'lt ;rou 1re dead. 

Concerning the matter at hand, I .·.~as infom.'3d on December 6th, 1976 by :·!r. Steve \dlson, 
r.:mk -unlcr.mm, Ann:' Corps of iinc;ineers, Alaska ~i3trict that comments on the above-mentioned 
::-ubject could :Jtill be subrrl.tted ror inclusion in the Final $vironrnental I:'lpact :)tatement. 
I hermri th ;rulJ:".i t r<ry cor.r.n;mts, Some of <'hich are in the attached letter of J.Iarch 9th, 
~776 to t~c ~i.:::?a."l of the 3oard of ~gineers for li7er:J and Hazbors. I ask for that:. letter 
;ortai:~ing to. the Int"lrim 7 ea::.;ibilit:,- :l.eport to be included 1rl.th this one in the F::ns. since 
it reb.tes to ~a~ical::._-r the .;ame i;:;sues and ··rill :;ave me the necessity of du?lication of' 
P..:'!"ort.· 

817 



I do have additio:'!al comments however. To the north of the Upper .Susitna River Basin 
lb3 l'::'udhr:-e 3a:r '.-r:ith ne:!"haps 1C billion or more ba:-rels of oil, and trillions of cubic feet 
~~ natur32_ .:;1.s, To ~-ta ~-rest are the Beluga and Heal;:r coali'ieds (lo1,..-sulphur) which are es
ti.!"!l';.ed .to ::ontain t:lc c lUi Valent of 2u billion barrels or oil. To the :;outh is Cook Inlet 
::-~1 >::! ;:::.:~, proba'clc e-xten:;ive 0, C. 5, reservoirs, a...,d the r:otential of harnessing Cook 
I:-.:-t•. 50 f"Jot t:!.des. .tt all times in Alaska the!'S are ti'8!1lendous •dinds >·Taiting to generate 
el ~ct:-ic:.·~:r, in :ru!lt'ler r.1onths •-;e have up to 24 hours per day of unrestricted solar energy, 
'G!l•l .;o::ot:Jcr.:al potential such as exists in -'3onoma Count:;, Cill.fo:mia is abundant here. 

Je~·~·ite thi3 •;ealth of reso'Jrces, in :;rru r blunder.i.ilg incompetence !Uld maze of bureaucratic 
::-e'"ll'l~ions you can find no other ··r:ry to rrovide po1-rer f'or .Uaska•s miniscule !JOpulation than 
to c":ln •tl"l:ct dams ":In the 3usi tna :liver. Instead o:f' allmd.ng North S!.ope oil to go to Japan 
9.:': is pror;o!lcd {le;:;s oil com;:: an::• ta."Ces to U. 3. Treasury), why Jon•t you energetically Hark 
~a :;ec th.:1t .Uaska g<:Jt just the small t!'ickle of oil ~thich she needs? It Hould hardly be 
<~c·cd 0y the '?luttonous consumers or the "lower u811 in their headlong rosh into oblivion. 
~urw.~r<:el;r, it ;rould ::;ave billions of tax dollars b::;r preventing the 3usitna Dam boondoogle. 

?lease re:"nin rrom quotin!l' to :r~e Publ;l.c Law 93-577 :;Jertaining to con3srvation of nonre
r.e--r:J.ble ::-es:J'Jrccs. I understand it perfectly, and I al:lo understand ho'·1 ludicrous the appli
cation of ti!e lcttel." o£ t!1.at law is to this s:ituation, 'I£ A .. ilE SURRCUiiDZD HE:C: Ii1 A!Jo.SKA 3Y 
.'.. .,::n;:;,:::.::; ·,;3_.1.1T:1 CF ::ATU?..U. ,Z3ClJ3.CES CF m!LOOT:ID PRmUSE. Me in llaska could not use 
the-~ .:-P.:;o·Jrces in 2000 :;ears. ALLOW US T!-!E INSIGmF!CAliT FR.\CTION OF T!iJSS !GSOURC~ lfEEDE!) 
TC 3:;·c;:,u?: cu:r: ;;r;ns and still tnaintnin the integri t:r of our natural enviroment. Most 
.\l:~.:::<a.-:s J.NI Alaskans ;::recisel:r ~ecause of the lack of da!nsJ freewa;;-s ar.d other insidi~s •. 
der.caning--encroachr.lent s of :roo r 90 ciety. 

Th~ follo~~ne sketchy co=cnt:; ~ertain to the revised DEIS or revised IFR, as noted.. 
1) I :~e~ievc t.hat ';!le -:"SIS should include metric conversions. follo>Jing all numeral:; where 
aprlicai:l<J. T'~e .fact t,h1t this ·:asn't done in the draft statert~.ent indicates that the Corp!! 
it:o--·lf is unn:pon;;ive to t!le cl~a.n~r.g V'llues of our society. 

::) It :n>Hld be a;::~ropriat.e far ~he ?SIS to be expediently brought to t.he public's attention 
v1a the ;.ublic lib:-J.rie:> of the follo~nng corr.:nunities: All Southcentral. Alaskan co!!lltl1lnities, 
Ju::.~au (~he :; "-td capitol), the public li'oraries of the capitol cities of each. state and 
t~.:·::-i.t.or::r, :1.:1d the District of Colu::-;bia. Furthennore, there should be no collar value placed 
::-. suc!'l ':ocmr:ents ::hic!l · o uld in:~i~it the public's ability to obtain such. Please note m;;r 
·.:C'"-"'l:-!'<l in the att::~Ched letter --;crtaining to the Cor;Js dubious methoda of disseminating 
:.:: 'c?:!':'!at:!:>n on t~9 ·:raft ;>ro!)osals for this p:-o,j1?Ct'. 

3) 5ec~ion 2,01.4.5, 9ara~raph 1, page 17 states that ·~t.ost of the Susitna basin above Devil 
:::mvon is c:msi~ered to !:-e highl~· :f'avor::ble for de:::ocits of copper or 1110l:rbdenum •• n 
3eo. :...o8, p. 60 of the sa.r.te rloc1tnent {!IDZIS) states that •• •• the area has never been llll!Jped 
o:eological~:y.u DeS:)ite t::esc bro sta:e"lents, the Corps is ap;Jarontly not soliciting comments 
~,·om t'Je U. :· .• 3ursau o:' ::ines, and this fact casts a 9al.l on the integrity of the Corps. 
31nce ti1e 3.rea has not been ext";~·>i.vel;!' checked .:or Minerals, let us assume for the moment 
t.h3t vast deposit3 of ura1iu::~, :;old, plutonium, etc. exi.>t there. 

u) Thro,J;,hout the iiDZIS and the :liFR the Corps rAf~rs simply to rnoose habitat or good moose 
:'!'!:-.:.-::at. However in Ap~!!ndix 2 of the I?:t, the US:?&:·IS r::fers to the sa.-no areas as preferred 
.Jr cri i;ica.l moose ''a~i.tat, The Corps i.s af;ain caught being l?ss than candid about 1.111portant 
:';lets which are Of concern 'to all. Alaskans. 

5) Cr1 the Su"':"lllr.'! page, SPC. 3b, the Corps refers to •increased turbidity do1-mstre3111. from 
·~2~i~ ·::-:.n:.ron" as an adverso env:r?nrr.entu im!Jact. The sa.'lle phenom811011(increased turbidity) 
i:: citetl on p. 6) of t-~e :U.."'R as a I"~asc-n f'a.;r not opting for the alternati'!e of a coal fired 
::"'ll'C·'? ,,:: •;)::cr:;:'. Doe~> t,he Co~s :-ossi'Jl;r consicler the pot:>ntial dal!laget to the SnsHma (a 
-:!.~or ri7;r) to be ::.: 1-:::s s:.s:::ifica.'Oce t!lan"':i:r:a:e to streams around Deb~a or Healy where 
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3411 

3421 
3431 
34 41 
345' 

3461 

3471 

348, 
349, 
3E=O' 
as1 a 
3521 

3531 

3541 

355. 

3561 

6) I:: t-:":r! ;a;:-:e rra:rraph 'lS .cited abwe, the ~eros ra:fcr:; to the 11oossible" ir.hibi tion of 
~;t::'ic1.c·'l ·:n·:e:-:·=r.!: • ·.:::-." not "p:.:-obable" or "hig!-!l/ CJr"Obable11 considering that :rou ?ropose 
:a "-· :co.te t!!e -iatana ?.eflei"'TOir direct!~· on t~e path of the Nelchina. herd? Another C').Se of 
t'.:e Corps inclinatim~ to '!ive us ·rici)US half-t:::"Uths perhaps? 

7) 3ec. 1 .01 1 S')ntence 2 is a highl7f accur:J.te appraisal. of the situation, and as a. solution, 
':J!E ·:. T :t:DUCS CO:lSffi.~Pl'IOi:? 

8) Soc. 1 .01, :;en. 3 mentions "· •• at the ::-equeat of local. interests ••• " As a concerned cit
i::;,,r., ::: ;1e!'e'.:;· ':i'3mand that the Corps elaborate en that :;tn.tement in t."le ~:::rs. 

9) Sec. 1.:)1 ••• 7:12.s :«!solution ~andates that the COJ?S revie•..r "any competitive alternatives" 
l:.o ti1e 'J'l:.;i~na :!:"dro i'!"OJJC::>als, a."l'i it is apcarent fl"O!II the P..DE:IS and the iUFR that the Corps 
ha:; f'aile::l to cxtensi-;el:r review the alternatives. 

10) Sec. 1.02, para. 1, ::;en. 3: 
t.::c .Southcentral R.:a..iltr_ .. l t .\!"'ea. 
~u to be r,inor re:;ourccs? 

It is implied that .Ua.ska 1 s major power !"E!Sources ex13t in 
Joes the Cor::·s consider ?ru~ay a.:d Petroleum 3.eserve 

11) Sec. 1.C)1 par. 3; sen. 1: In light of thP. recent Idaho disa:;;tcr, is it :li:;e to con
::t.-.:::t an en!"thfill ·l.J .. "a of t.hLl magni tude7 I:f the ~i'atar.a Dam bursts, ~·rhat et'!'eet >lould it 
:~"·re em ti1"' J·"ril Gan·: en DJ.lll'i' If they both go, ;shat :·rould be the effect 0:1 ~iillow (the new 
3~3.te capitol) ·~'1d l~'><;t"r vill:l.ees o:' t!:.e LoHP.r 3usitna. Siv-~r? 

12) 1ec. 1.03, par 6: The ~i~lres here do not correspond with those gi7en on page 92 of the 
3.:.7:l.. How can the Corps publi:;h a. 2lunder o!' thi:J magnitude and expect to naintain its 
c::-edibi:).ity? 

13) ~:ig. 2,3,5r8,11 1 12: ThP. maps are in error ~J projP.cting the Copper River ~igh~~ to 
. ~rir::'Cot at C!a tir.a., roat'1<r t!'\.'3..'1 3.t Tb:mp::on Pass north of Valdez. 

1L) :;ec. 1~:JJ, p3.r. 11; These ~i::;'J!":JS '.:'h'Juld be updated in the ?3!3 to 1977 estimates. 

1~) ;,J-::. 1.03, tJii'r 12: The benr;(it to cost ratio siven here (1.4) is in conflict with the 
':>::c r;'.-:'·:1 :'.n tie RI?R (1.3). '.,'ho are ·:re to believe? !{o;r does Senator Gravel's bond pro
"'.o:~ '!!'!\~:·t the! 6. J /8~.·~ intcrost rata:' 

16) ':8::. ~ .o), pa.-. 15, s:n. h: '~o •.>hat Goru:;re:>sianal CDm'1i' tee does the Cor;;s submit its 

17) "'ec. 1 .03, pa.r. 15, :;en. 5: :~-::J1Jl.:h 1 t these ac:iditional studies refe:::-red to here be a 
:ra:;te of r,3;: ~onec,- if Congres:o s~ould decide to shoot dmm the ;.roposal? 

13) ;3ec. 1.:)3, par. 15• sen 7: 'i''1is sentence is ·,1orderl a3 though it is a foregone conclusion 
':hJt Conc::-es:; ··.rl_ll ~utiurize arlvvar:cc:·~·::~t t.:J '~:.nal pro.~"'ct design and cor1struction. On 'llba.t 
J:J~ s the !;, 1r·· ~-; ·oa::;e 3 :ch a 9re.3~.;n.~tion'? 

1?) Sec. ?."1.1, ;:J"-~· 2, sen. }: The adjectives ns-~d here (cold, swift, silt-laden, unin
:ta'oited) .rna;' ;Je accurate, but are "J'bviou:<:ly intended to project an ilnage of a harsh, l.lllrelenti.ng 
:river a:;d l:md :mic:1 poJsi.lJl:;r "desrrves•• to be t~ed. ~ih:r not describe the river ao ''wild 
3.rd ::c,l".ic", tile land as"uninhabited, but not uninhabitableu. 'N'h::T not indeed. 

20) ~i~. 4: This map i:; untitled. 

21) ~oc. 2.01.2, pa.r. 2 &:): Alti'lol";h the 3usit:Ja 1ias not recom"'lended as a uild & scenic river 
J;:r ~he >c::-etarr o!' Inturi=>r, it :1as ind,,-:d been rodO!:!r1.-,nded as 3UCh by other legislation 
(:;2')18 & XJ.1356u), and that t'act deserves mention in the :r::rs, as does the river's niclo::i~: 
II!UJ ~ ~:.- ·:::~··1' :! K.\~XKI"'iQ~l. 
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--.-:.\ J.2c-. ".Cn .J.,.~., pa.r. lt, ~~n. 1: This i!i a va~ue stat0"1~nt. Just how many mining claims 
:;.:· ·, up t.~o;Jre ~.:-,T;a;;r? .\nd in hoH large an area of acres/hcctares'l 

'23) Soc. C:.01.h,5, ;ar-. 4, sen. 2: If 11nany" of thC!Se clai:rts are above ':hF"! proposed. :-e:;ervoir, 
C'lr. ·'e ·a.iel:r a::::Ju~:c t!1at like·,:iae 11manj''' are ~lithin the area of erie t:Jroposed reservoir? 

2~) "}'lc. '2.02,1,1, par, 21 sen, 3: :·lith a little help :'rom humans sal."!lon could :;:robably be 
. .,d t::r"u;zh !nvil Can:ron, thu3 the ->tatement "unable to ascend" should be !olloHed by the 
·:·:~.:.;~ "·it :·.~sent'•, in the F"~I3~ 

:~;) 3''·:. ::.0},1, par. 1: Desr.>i te .9.11 the :-:ipeline .-c!n':ed :'b·uras cited here, the population 
-:: _r:.a.;ka ~ 1/5 t:·l'~ la."'ld ar-:a of the remai!1intr 49 states combL11ed) re~~~:lins JM.'ILLEil. TIUN the 

· ··op~1lat.ion ')f: an7 one o!.' A."'"rica'::; £il<!i.rgeat ~I 

26) Jec. <.03.2, par), sen. 4: To :;av· that .Uasl:a'!J current ~rct-rth rate can partl;; be at
~ri::-c:t. ~ i tc t<".e tra.11s- · .. :; a;;::a ;~ipelbe is a lteT"J misl 'ading stat;;r.:~nt, unlesc. fif;'J!'e8 are 
-:::nm to .:mb sta:" tiate. it. I :-rould ::;JJe::>s th:J.t perha9s 90-95% of the curre!'!t ~ro,-rth rate is 
,:..:._~ctl:,• a' ~ributabl<to :'.\PS• a!l.i .. Uaska <:ill subsequently have a large decli!le in papulation 
··1hon the pi;:elin~ is c~!'\?let~d. 

-~;; >c. 2.0~.2, n;>-:o. 12: This is a t:rul:r incredible statem,-;nt. ~o/hy not consider reducing 
:::~::.·;mpti:m '!::: :me ::l!'ians of :oolving the o::nergy problemi Our grouth has become malicrnant, 
~'11 ::u.;t be t."-eated as a :1-alignancy. 

23) .'>cc. ::?.03,).2 1 par. 1: The spur !'l~ntioned here is in actuality the ·;e>nrd Highway, the 
-~:llr. :--:;01d c.:: t~e ;:.~nai :'enin:mla. The se:r,nent r::i'er!-ed to is JB miles lonG, not 27. 
2?) J•.'C. 2.G3.h.2, par. 1, Sen 5: This sentence should be entirel;:t· deleted !'rom :te :?:::I':'• 
:a ~as no r~~::r::r.ncc, t.ut r:l~~·,r is inte~ded to show the :>~ajesty of macl1ines avar nature, 
· ·r:::.ch i3 a:. inacur'lte <1l:::! i:r.nature ;:-osition, and t~'?ical of the insensitive thin'{"..ng of the 
":J:-'~·::1 ·)f 3:-:z:i:!:-_el;"s Hhic:·. is probal::ly- :nade up of _Feople ~iho are totally estra.F~ged f:-om their 
:;,-.. t-:lr:::t:!. ,.. .... :.l."i--:-··::.-:-=.t,. 

;.c} .::ec. 1!.01, ~;~'!". h: :::10 :mticip:tted su:J:;:ended sedi;;cnt levels (15-35P!'l'l) at the :lroposed 
;"'7il ·:::an:•on J-m ·; :u>J ::•.>' con:·ol':'l to 1PA regulation:;. Thi9 fa.ct ::U.one h'ls cau;>ed the C:?A 
~:J cl:u::-:.!:':' '.h.:.:o: rnj.:•;t. a:: .':::l.-2 (3nviron"'~ntal ~eservations). T~'ds is a asrious considera
-:!.;:1, anJ shou~j "b~ -~re:a.tl·.~ a:.:p~d~d upon in the P'"'!:I~ • 

. 31) 'ec, 1.!,01, :-;ar. 11l: It- i:: ">tated that ":;orne :·r:'.nter ;;:oo5(' ra.11r;e in the riv.-•r bottom" would 
··.e :·lo·:·-:.~:1, I :r-<:Jf<'r :1ere t;:, ,\Gc~ndix 2 l)f the IFR, ?>!-ff<.: 13 of the U,S::(,~/3 re!Jorl, the cha:-t 

:·.:c:-: 'i":di.c;)t~:> thnt JJ\920 ~ .?.f. 2rern!'!'ed 2! cti.tic:ll l'I005e babitat ~Jill be lost to the 
·:J.t 1~3. :!e.~"'rT(lir-. ·;.fc,ll the :arps care ~o C0:-!;-=1ent? . 

;~) :>~c. h.:n, '9ar.a 18 ~1~): Here it, is concluded that fish ·-rould have a dif:'icult (if not 
:_ ·p·:i3··i:,l'1) t,ime "Jf ~s-::-.. bl:!.:;;:.ir:g th~~S3l'.tcs in either or ~he ::ro9>J:;ed reservairs. So what 
::-~cr .:a:i.,nal pot··n~ial ·-:::<1.d be :;.vailable :r.i thout. fishing? Pcn;erboating? s~d.~n~'l 

J::) .:ec. 1!.0;3, oar. 2: thi:; parlg:-a.~h tells u:; th5t :Jev'il Canyon has few areas of big-game 
·~··!Ji •. J!. ,·:1e 'G:'?:':' F. Lr. the chart 1)1Jot.ed in .i tern :n1 abovP. tells us that Devil Can;:ron has 
5, 7 '.Q ~ ~ ur~:cr:-9d :·r c~ tic-:ll ::.:tbi. tat :. .. or ;noose. 

Jl!) 3ec, 4.0J, par. 10: ifh;r ·,:as ttis parag-raph deleted :'rom the Reri.sed Interi:·n Feasi!Jilit~r 
1r•port (RI::'~)? 

.35) :lee, 4.1 }, par. I!: "T~e ;:.:'Opo:oed tra:::;lirl.!:sion l:ine corridor ~:ould cross no existing or 
::~~r-•mtl:· pro::o·,ed ::;cenic, ;;il:i, 'lr :-ecrea:tior:a.l riv8r::, nor I;ould it· cross an:• existing or 
:::-:-e·;C! . .,tl:r p.:'Opoc;ed ··.i.ld<?rnc~s area.:; ••• " T:1e 3usitna rtiver it-~c~lf i.:; p:ropo::>ed as a wild .t 
~c ':1:.:: =-i·:,r, a::d ill of the la."Jd in the ~Jv· <?!' 3usitna :liver :llll§in "would proba.bly qualli'y 
:::r ~dlriC!rncss ela:>>ific!l.' ion under most de:'initions or the term" ( 3ec. 4.13, par.1) • 
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· j:';) :cc. ~.07, ;;·ar. 2, :;en 2: It is st.'l•.ed that tempor.:;.r;r :road:; Hould need to be con
:"t!"'.!C te:.i in "ot1~ .. ::!"' .J.!'"!:~stt to i:r.tr,:.lement cle;j_r cutti!13 for t~e reservoi-ra. !Io~-1 tem::;ora.ry 
L: ::1. t.e"T!;:-:::rJ.::-r ::-oad ;md ho~.; is it to be '1-:-e:no·led"? 

J7) 3cc. L .. 7, pr J: ·.rr:at is the com.ercial ~otential of the timber to be clear cut 
t·::it~1i:1 th~ r·~:-:: :!"'toir a.r~.as and tran5m.i~sir.n cor~'"idors? 

)8) :iec. 5.0, :n:-. 2: Cn V.m OCC3.3iono:: in ~h~s pa::-agraph the Susitna River is .:-eferred 
to as a :;t:-e'l.:Tl. T:H>t i·; t3nta'•F;;::-:t ~a .~~:erring to the '!imala:·as as 11hills 11 , and !J:r 
usin~ s·1c!1 ~::rase0lorJ it i:; .J.pr.ar-e:-~t th3t 'i":e Cor:_;s is at!;em;Jting to im;::lem.ent in our 
:-:in~'? th·~ :.:-~,-e of the .5usi t:1:1 being :oo;ne'·'!l.:;.t tnsi~niflcant in t~e re~ional context. 
;:'t::-t!-•. o~more, ti;c :::t~<t sente"ce i:'. tr.is ;Pr.'l::r:~;.>h ~hould be deleted, since it does not 
'!"C?f-~-:- t.o an ·t·.l-::!::c:-o.ic ef.:tJct''. 

J9) ·ec. 5.0, p'lr. 4: "Ap~:roximately 9 :niles of the e:d.~tir.g 11-mi.le -:~h:.!.e:·Jater reach 
~ ~tr'-:nJ;'!h !Jcvil Da ... ~"'"on ·rould be !.o~t t~rcr.Jrrh -i.:1undation.a :;oes the Co~s in"~and to dis-
o' . .os t~e d;:;:.i!'ica.YJce of this adv~rse effect :·ri. th one brief' :!cntence? I refer the Corps 
ht~r"! to the Jnnes & Jor.cs .1ec:"ea: ional J.er>ort :-mich in no le;;s than five sepe:-ate instances 
cite~ :he i.m;:nrtJ.r.ce ;)f the rec!"eational arri aesthetic v:llue of Devil Can:r:m ~ lli ~
~ .>t~.·~e. Cr. :··3'!0 ~ 8 & 210 of ~!lat r-ep0rt, .Jo~es 'r. Jones ~com..'l!cnd !'laving the lo·•er 
~l.., er.t: ;"e.'.~' out of t:!evil C::t."l;:on. ·~h~s in f:;.ct ~ a ·.r.ild ~: "cenic river·, .md :-rill .>urel;{ 
>c .;.;!lir-:nt!d~ 5Ucl\'!;:!t~ l. Congress. 

~~·) ::i0c. 5.0, var• 6: The "some'! :::cQse habitat r"f~rccd to he!'c is L"l actuality ~9,680 
'lc:··~s of cr. tic:ll or :)referred hab: t:1 t. as I=er the U::i:'G:'"''S. Although the US~<£:i5 dio enter 
~rror on ;;a::e TJ Qf their re~ort in ap•;cnilix 2 of tile .!."ea.;ibility report, this does 
:n r.o ·.:a.;r i:-~'.:icatc th'l.t 'lll their figur9s are .inaccurJ.tl:l. Conversel:r, rath.~r t,ha.n ques
~i ~dng the c;:-e::libiEt·· of the :: :~:£·:>, the Cor,>s ahoul:l acc99t the ;n-ofessionialiS!!I o:" 
th-·l!"' ~-:o:rl:., ~!.! r!ocum~.nted ~- ph~to~r:'!!'hs. 

!;11 :cc. 5.0, ?ar. 9, sen. 1: :'':J sa:r t~;;.t the ::-esi.:lent :'ish ,r.o:;,Jlat.ion could be adver=;ely 
G ~ ... ,..;:c~.!:"':::. '!.,:; :m incre.~li!:lle under-·.ttat.er-:ent. Crt~-ss re:'erence here to section ~.021 par. 19 
· ~·~·;h, in t::e Cor,:Js ~~m :ro··rl:;, ;:;tate::: th:1t conditions ;rill "~::enerally be detrim;:>ntal 11 to 
:"' ,;_,k:;t fi::;h. ~'10ther i:nta.'lce of the unbounded !J:rpocrisy inherent in the C.:;rps !"·:lSition 
;.;, it attenpts t:J !rse:!.l" this ~ro~·"J:-la.l to the .t·"v,!.""'~can per)::lc. 

:.C-::) 1<>c. 5.0, l)ar. 15, :'r.nt~:'lce 5 shculd be del,;ted rrom·tne ?:::IS since it ha:; no :-elevance 
t., t,is ~ecti;-n ( ~dv-:-~~::e c:·n!.~!"i ···ntt1..l i:!~'lctsJ. 

hJ) -:.1c. 6.01, !'J.r. 6, G'J'Jld t!le C'rps def'.r:e ~·:!11t is i"!e~n-:: <·:· "political!'·;)asibilitytt7 

l:h) 'r;:c. 6.0?.1: ··otinr; t::.:tt i '·,i~ 1..'..:c:rn:tti·:e' action hai n~t bem :iis7d3sed as lacking 
;',;:~..cibilit7, :. t :Jh<)Ul::l he '"!":at.l:t 2.lab,:r:1t~d up·:m in th~ TJ::;. 

?.,t-;) )ec. 6.02.2', pr'lr .• 2: -:',C! :'ir:;;t s--!'lt\}nt:e here has absolut~l:T no ::'eleva"'1ce to Alaska's 
~03.1 r-e-:r.:'J~ce :mri i:;ou2.::1 b~ ·:els"ted :n ~::~ ?::!3. 

1!~) .3ec. f:.o-:.2, ~ar. 5, ;:e:1. 2 thru !.: T:la qu;lity ard ·•J:o_.:'fty of the l:>nd T<m."?':lr:triJ,.y 
;.:. t.·, ·ed b-, :·tr:'.;; ..,i:-;i;:~ :or cr;al ·,.;-,·.:lj net b~~in to a!)proach the irrepa~ble and "'lem:mcnt 
-~i~~ to be done to 39,580 acr~~ of critica~/prsfr.rred moo~e habitat by the hydro prop0sal. 
T:1c fi~al li3 :::1onlJ ~: ·. ::.ect that :"'act. 

• • 7 ) ~ec. 6.02.2, pr 7: :'hi.5 F.3.r:!.;jl'"J.ph d-,picts '.he in3!le a;:·i h;1,Jocritical podtion of the 
C JI~,o; to :;he ext!"e!'",i!. The GCt;l!:: :-t:"l:-rpt2 to o:.'fsct the econs"lic :;uper:l.ori ty of the coal 
srnati.ve (Man:,r :'!Ore j'lbS & greater kilo·ratt output) by s.:~;:i·ing tha.1o the coal alternative 
·:c:J_,, n':lt (:'!"Ovic'e ~'3Creat·~.:nal a:- flood contrcl bene:'i • s. Yet :m ?D.ge 96 of the RI"FR1 the 
,·;.. :-·:.~ .:tat a> t:Jat ~ 1\e si;::ni:'icanct: ::Jf r~cr,.,ati.or.:J.l ?..: flood co!'ltrol to<>etl':er S·:,Ual l.W-.!J:liiD 
:/l'"T": ;;,; 1!!E = ~ of' t'he total proj~ct co:;t. Ho:·r ':a.dl:r the Corps .:ants to justi!;• 
~ t:-; r-!·IJ~-·:tce! 
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h1l) ~"c. 7.0: 1!0:• na.l'W 500 :rear old da'!ls are ~i:e!"e in e.~...i::';:mce at ~his ;:oint in time? 
a:::·; !"'.an:" 1 '.:·c :~· .. ar oi.:i :ia~s? 

1../) 3<:,c. 9.J2, par. S: 11;\..'1 in.:'omal :f:oll of ;,:;eople att·.ndin.~ the. late .:;tage public meet
~o1::;s b32.cat"ld su•:pc:-t :'or the project ••• •" This i.s a highly unprofessional statement by 
t::c GJI'!1S J.:'l.; should be <2e:cted .:.n the ?.TI3. Doe:o the Corps be:!.:.eve t;,_ t ~he public is 
~-_~;c:. i:;:!.e ;;:1:m;h to lend crl!'edence to an in~o.>:mal poll conducted 'oy the Corps i t.self? 

50) 3.,c. 5.0: This a-::ctio·• sh:mld list the huge mudflats to be cre:l.~ed b:r the ;'[atana 
~··'"l: ;:-voir dro.~rdo:m as an advers.e emrir.JIL"llen':al :::f:'ec:. 

The follm;:Ln~ st::~te:"lP.:nts ;:ertain to the Interim F'easibili t:;r a~port and the revised IFR. 

P:.:.~e ?3: :ih·' ·!as the ::ource Alaska P..e~ional E'o?Ulation and ::!ol"·lo"m~nt b'oJ G. :i. 1ogers 
· ·lE-ted : .. on the <U?1? 

?a··~ 35 thru 38: Conce:mi:ng the methodlog"J used 07 tile ,Ua.ska Po~·rer .\dm:!.n.bt!"a~ion ~or 
::::-oj':!c:in::; ;;o··~·'!r r-equi!"<ono;)nt.'l, is it ·•ise to project that .Uaska 1 s :;!ro:.rth rato? in the next 
·s-20 ~·e:u-s ·rill be si!ldlia::- to t~1e national 'l.Vr:!:r'age of the 1960•s a."Jd early 1970's'l 
:t.::; c:m be a cold .'l.!ld inhospitable !Jnd J.t ti:nes, ?nd ?eople are not going to migrate here 
'lS readi:!.7 as t::e~r ~-roul-:1 in the "lowP.r 1~8 11 • This "Jestionable rnothod of estil~ating .Ua.ska• s 
::-::-::>,:th r~te cast:; d·Ju':lt on the ju.sti :ication for this hyiroelecti±c ;:roject. 

?age uO: In :~i3 table the hi~he::- ~ange esti~ate given :or the decade 1990-2080 is actually 
lo~;e::- than tile lo1.;er nn~e I Another indication that :.he Cor:;JS threw this report togeth~r 
·ct 1J 'itC.e thought. Footnote 1/on this pa;:e indicates that the !'igures in·tne·table were 
ar::-iv~d at cy a hir;hly specula·Tve :·Ia::r of: nasoning, and indicates that the '~hole series of 
!'"i :urc5 L"> li~tle more thm a fabrication. 

?a;>;e h5, last para~ra;::h: ·.iho is the C·n-ps of Engineers to assa.v that we here in Alaska 
do not h.;:Je 11 <!enerall:;' ac~<>?tsd grotith goals"? liHO A.~ l'UU PEOPLE ·,iHC '.;aULD ;\TTu·!Pl' TO 
c;·!.UT:lZL CUii Lrvzs TC APP:lC':D!..\T::!: YCUR. o·.-m }WaiJID,' ?Ez.T:!:R5E .A:m :JElJI}!!!l'!'::ID E:::IST~:CES? 

i'l.':s 59: · :r:1tional ::Conomic Do:;·,~lo··:!lent Cri troria: ''Tangible benefits ;mJst exceed econcmic 
c-.J :ts. 11 I :io n0t beli~;~~ t~:1t ':his crit~ria 'Hill be m:c~t. Considsr the :'ol.lo~·.d.ng items •• 
;'.) a;: ne<::.tir.g the coal altcrn:-.tive in favor of hydro!;)OWer, a vast nmount of jobs will be 
1::>:::~ to .\las::ar.s. 'I'~e "~3 should spell out ho:1 ~any jobs uill be lo:Jt because of this. 
B) This i:J the con:;t :-uc :ion of a first-time-av<:r dam s;rs tern under Alaskan condi ttons. 
Cost ov!'!rrides due •o the ~~arsh envrr::i:n·:ent could ;-;ake a shaJ'lbles of the 1!/C ratio. Look 

383 • • 

1384 
~ 385 

":.t ":~·.e c'J-:or';!nt r.r:l.ceta"< an i:he Tr'ins 1l.:J.s~a ?ireline S:'stem ::or an indicator ••• $8,000,000,000. 
Up tOOOt .from the o::-iginal ~st:!. ,etss, ~argely due to in:lation, but likeHi~e largely due to 
·~e unpre~+!.ctable elo~~:1t-')• 

~t is ,:o:..;sible ~!':at. the Jevil Can7~n D!'1111 ~rould not lll&et the requilre:t~ent S?ecii'ied under 
item 2 of t.he ;r.:;n C!ritr.,::i.a on t~is ?~!p. Iten 3 0f the WID rruid9lincs :nay not be rnet if 
~he ,;otential lo 1.s ~." be ec:mC!!l-: c" tile coal reln.ted jobs is t"i(\l.lred in, as it should be. 

Par:e 61, ;Jar. 2: :-:1e ::'irst half of :;entence live is deleted from the RIFR. :,'ithout this 
ex;;lo.nator:· ~:hras!'!, the s~c<Jnd h:~.lf of t::~ sent0nce te.>1ds to be mislead:inet• 

;·.'l··e 62, tlar. 1: ::alf of t!:tis ,.a!"ar,raph ";i'<lS deleted :!."::-0111 the revised !FR. Those sentences 
r:::mta~.ned tt:r:. ~acts, ·.,-tthout v!uch ~he remainder of the raraGr~ph appears to be conjecture. 
T~:e;" sh .ulj :;e reinstat·~d. 

?:~.;:e 63, p"r. 2 :.~ ~ere ;re h<>ve tile classic example of ho:-r the Corps of lligineers is .attBIIIpt
'.ng to ner;ativel:r in:'lu->nce ou!"thinlcing concerninll' ~.he merits of the coal alternative. 
The I?Ii. :>tates: "3:ven ·,lith :Jol~ution control devices·to restrict and/or remove hannf'lll sub
't"ncell, there ~;ould be so:1e de'l'rad3.t1on of ::dr q·..:ali ty from combustio:.n products. n 
l!'l the revised I?R, the Cor--; deletes the t:enn "combustion products" in favor of this 1 

!l·.:a<.:e:::- vapor, carbon :;a:::-t!cbs, sulfur com"-ounds, and unburned gases ••• " WHAT ~·IE ARE HOST 
·.;c:~c:Y~·~ZJ '.-tl~H H'3:~ 13 :~. -:l:~.'7:_l AT7::·!PT .\T B&\l:fU.S:t:NG '!':13 .:J·1ERIC.All ?::AJPLE. 
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~:.;:::"! :?4, f:."·· 3: It is :>t.::.~-~'l here th::1L :!1e c::>al al:~:-no.ti·:!! lfou:..:i ~rovi1e pOH·~r equiv
;_ ... ::nt ~o .v.·· at:::·'!:"' altcrn3.tive. i:1is statc:!lr:-nt is f.:'lse. T:'1.e coal al~-a::n.:1..1.:.ive would in 
l"1ct :;;t'ovic~~~ 110,ooo,ooo Kilo-,;a:t :roacs l!C?3 firn -;nergy than the h·.··Jropo~·:er propeeal.. 
r rr;: 'r :'1~:::-e --:o ~a:~e 89 of the revi.;ed rf'R,~:her-u i'l: :.a =.lso :statt:!d that t~e coal al.t~r
;'!'.lr.::.•le ·.:·::uld ::a·;e a ·:ll~p-~nd:Jblle capacit:· :Jf 106,''0J :cilo·•atts l.:Oil:E than the h;;rdro project., 
r: ~::; ?..lso ~·~ls:~u.;ii.r..e on t:1i3 pa~c to say ~~lat the ca!ll ~~terna.t1ve n:.eet!3 the yrojected 
•.k:o;-;:lC 'J:;tE tb; 1??0•::. It is in fact a virtually unlLlited resource in comparison to 
:~!.:.;.:(a's nc·~.is 1 anC cou:d kecp·~Jn i;;1i f,Jr uell over 1500 ~· 

par-:e 65: C::>r.~'!r:.ng the ::'igu::-es ·::!"":?!! t:•e !r.'3. a."ld the revi ""d PR, it is in!'ortnative to 
;'!·.~·;e t!ut the ':J0!1efit to cast r:lti::J a.:;d net annual benefits of the l:tfdropover projoct 
!'J:;::e bo-::n revised dmr.nard b~, ll.~otlt 25_"'; in the sU: m.or:t:1s tha.t elap3cd bet:·:een these, 
!''!'O::'ts. 0:/ the ti ·e the cost of copin:; ··rtth .\laskats ad7erse envi~ent is ad.ded to t.he 
c~-~._s, t.he fi:-;ure:: may ·.;ell :::'e::'lect a nes-ative B/C ratio a.""ld no 'benel'i~s :·rh::.tever. 

r(i;;a 73: !To ·;here here is ::tentior.ed the lo:;s ·Jf habitat to transmission cu~~::--idor!5. 
71J:-t:1ormo e, it i> inane to ,;a;r thJt thes~ rese~.roi::--s ;rl.ll provide a contrib,Jtion to 
.,a:::erfo~-!1 a:! a 11::-esting area", I su~'~ose you •dsh to iln?l~r that ':he ;}resent water!oul 
are :1o~r <Jui."f:o:oring ·rithout a m:m..,arle '"·resting or03a11 ! rs LOSS OF 39,680 :.C'!::!:J OF CIUTICAL 
CJ. p;::::;::_::_:!.:1 1"CC)Z H 2."'T .T TO ::~·~':.:::; ~-!::-:s~VCI~ !'1 i~~\rt~..:~ou~;T. 

u::de:· reo::rcation, the term "ad·.rf!::'se effect" rei'er!'ing to the Devil Canyon :-rhl te~fater should 
·~e ::-evi:;ed to read '1total 1est:"'JC~i•m''• 

?a.;:-<~ f:9: ':n:!c::- liED bene.:its i."·Jr ":1e coal alternative, it should be considered that thi;:; 
:-r•mld ,,e a ?::'ivate !'nterp-i!l~ "ndeavor Nhich would contr!.bute II!UOh to ~he p.er!letuation of 
ou::- fne cnt ·-r:: rise :J:rstem. The fi~ures could be arrived at, if :m;:one cared to ,ursue 
• hat l'!.ne o_· thin..l<:i!llr. "i'he fif:'Jros :zi ven here '1-:lder- tr.c ?.nvirorunental C::'Ualit;r guidalines 
:tr'l ir::Jccura•'2, The:r are in fact outri<?;ht lies by the Corps -:f 3n~in<Jers. ,\s !:ltated pre
v!.;::.::;r, ~\:'3 ::-:-o;:·o:ed d<~:;s ·.roul:i destro:: to~ver nearly l~O,OOCJ acres of crit!.cal or p!'&
ter::-r:d ;:;oos•' :,Jdtat.. To conpn.re the ~ de;,r,,..:cUon of B2 ;niles of a ~ajor river like 
·!17 3·::i':~'l.~o t~e ~~~o;, ;e:::--..~);}on of. 11~-120 miles "Jf les.ser ::-i~tn.rs is a ~Jtortion 
;."~"!.Ch 1;, l.:'llJ..c:;.t1·:e Oi Crl:ru.:n . .._ lr' f.cnt o:: 1 ts ferpetra.tor, tne U. • • .',rm:J 3ng1.n~ers. 

In closing, I a:n compelled•to ~'l:r that it becomes extrerocl;r difficult to maintain rc
~r:>ct for ::me':· :.ovcr=<>nt ~1c1cn ·•gainest all reason ;m'.l common sen3A that goven.tr~ent 
att.en;>t~ to hurder. its peoFlG :ri t!l <I;-"'' unneeded and unuanted colossus such as th' '> h;,rdro
electric 9~oject. 

,',nd ··•hen, -'15 in t~i:; case, that ~ovetT'.ment atj;empts to influence opininn by putting 
:~orth lllisl.?:J.:linrr and dbtorted facts, it is time !."or those people to revaluate their 
priori tes an<i redirect the cocr-~e of their li•.res. A redress is in order, and shall be 
.forthcoming. 

r;c: District En~neer, Anchorage 
Di•rision )::rlni.,o..eer, ?ortla!'ld, Cro~on 
?redden(~~~ Ga.rtPr, :-;w · _t;: ?lA. .... s. G.tl><~.G•A. 

. G·~Y,?mor Ja.:r Harn."lond, Juneau 
''cnato::- TecJ 3+ .)'/<>ns, da.:;h'.~g+.on 

':cr.:l.t!Jr l·:i'-:e Gro.v':ll, ·.-:n.o.hingt:m 
~c~r,o~nt1.'t ~..,~~e :>on ... ounz":', >j·as!1i~~t·Jn 

C:HA•II.MAN R~ll'IU.I.. ~so.-., C.£q, ~"'~~,b.-3 
Si!l::.~l!.'\ l:.ES~ CS.~II .. 1\o>hc_..,~, US'l>l, ~"-'"''-"'l<~"NN~ 
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336 

337 

338 

339 

RESPONSE TO COMMENTS BY 
THOMAS TAGGART 

The responses which follow are directed to the numbered comments 
beginning on page 2 of Mr. Taggart•s letter of 19 December 1976. 
Comments previous to these r~flect Mr. Taggart•s personal ~iews 
of the Corps of Engineers and do not specifically address the EIS; 
therefore, no response is deemed necessary or appropriate. 

(1) At the present time metric figures are not well understood by 
most of the reviewers. The intent of this EIS is to present infor
mation concisely and in.nontechnical terms so that ~t can b~ easily 
read and understood by the reviewing public. 

/ 

(2) Th~ FEIS will be brought to the public•$ attention in accord
ance with official directives and guidelines, including those of 
the Council on Environmental Quality. There has never been any 
monetary charge for an EIS prepared by the Alaska District, nor 
will there be in the future. Nevertheless, reproduction costs for 
these documents are high and are included as part of finite funding 
appropriated by the Congress for report preparation and dissem
ination. It does not appear reasonable to furriish copies to librar
ies in all other states when it is not known whether or not they 
are desired or whether they will even be utilized. EIS copies are 
furnished to everyone who has expressed a prior wish to receive 
them. Extra copies are printed to fill anticipated additional 
requests. No one has been denied access to an EIS who has expressed 
an interest to review one. 

(3) In coordinating an EIS, the Corps provides the Department of 
Interior with sufficient copies for distribution to all of the 
internal agencies or bureaus within the department. The Bureau 
of Mines is one of these agencies. As a result of the department•s 
internal distribution, a total of seven agencies responded with com
ments on the EIS (see pages 124-165, FEIS). As no comments were 
received from the Bureau of Mines, it is assumed they had no com
ments on the EIS. However, the U. S. Geological Survey did provide 
comments (see pages 137-140, FEIS). Mineral resources, as well as 
all other applicable physical, biological, economic, social, and 
technical aspects of the project will be thoroughly investigated, 
inventoried, and evaluated prior to any recommendation for con
struction of the project. 

(4) The 11 facts 11 concerning moose habitat remain to be determined. 
Studies currently underway and which are proposed to be continued 
for several more years by the U. S. Fish & Wildlife Service will 
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determine the amounts, locations, and criticality of moose habitat. 
Such adjectives as "good" or "critical" have little meaning during 
the feasibility stage of a study prior to the completion of the 
intensive studies required to determine the precise value of a known 
resource. 

340 (5) Increased turbidity, which is expected to occur downstream 
from the project during the winter months, is discussed in the 
RDEIS as an unavoidable adverse impact, the significance of which 
is not wholly known at this time. At present, there is a very 
high summer sediment load due to glacial outwash and a very low 
winter sediment load. With construction of the reservoirs, there 
is expected to be a low year-round sediment load consisting only 
of the very fine "glacial flour" which will remain in suspension. 

341 

342 

343 

The post-project, downstream sediment load is estimated to approximate 
concentrations found below glacier-fed natural lakes in Alaska. 
Future hydrological and biological studies will further refine 
these estimates and evaluate the environmental impacts. 

In the Interim Feasibility Report, the probability of increased 
turbidity due to the introduction of sediments into the streams 
and rivers in the vicinity of coal mining activities is discussed 
as an adverse environmental impact which must be addressed in the 
consideration of the coal alternatives. Environmental impacts were 
not the sole basis for the rejection of the coal alternative. Eco
nomic factors played a large role in this determination. 

(6) As stated in section 4.03 of the RDEIS, Watana Reservoir would 
lie across one of the intermittent seasonal caribou migration routes 
between the main calving area and some summer range of the Nelchina 
caribou herd·. It is not known what barrier the reservoir will pre
sent in place of the turbulent river. Also the migration patterns 
for this herd are continually changing. Therefore, we think the 
choice of the phrase "possible inhibition of movement of caribou" 
is appropriate--at least until detailed studies of caribou move
ments are completed during the preconstruction planning phase. 

(7) This is a rhetorical question the answer to which is beyond 
the scope of this EIS .. See response number 362 for further corrrnent. 

(8) The referenced phrase has been deleted from the FEIS. In 
studies mandated by congressional resolutions, it is assumed that 
the resolutions were initiated at the request of local constitu
ents. Since the Senate Public Works Committee Resolution, which 
is quoted in its entirety in section 1.01, does not identify the 
basis for this resolution, further speculation will be omitted from 
this EIS. 
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3q4 (9) Consideration of alternatives to the Devil C~nyon-W~tana Hydro- 1'·. 

·electric project was included in both documents. The discussion 
in the RDEIS considered nine alternatives to hydroelectric power . 
of which coal was determined to be most competitive. In addition, I 
four other general hydropower sites were evaluated as were several 

1 

configurations for the Upper Susitna Rtver Basin. 

345 (1 0) Section 1. 02 of the RDEIS does not i·rnply or specify that 
all of Alaska's major power resource$ are tn the Southcentral 
Ra i 1 belt area. It does state that major power resources, both 
hydroelectric and fossil fuel, exist in this regfon. Prudhoe 
Bay and PetrOleum Reserve #4 are major power resources occurring 
outside this area. 

346 (11) The geology of the project areawi11 be investigated in depth 
to identify and evaluate any hazards wtn:ch the darns and reservoirs 
could be subjected to. These detailed geologic and seismic studies 
will be used to determine the exact stttng and ftna1 design features 
of the dams. Final location and design plans will incorporate all 
precautions necessary to insure against catastrophe. 

347 (12) The RDEIS and the Interim Feasibility Report, initially pub
lished in December 1975, utilized average annual energy as the con
trolling parameter for powerhouse design. As a result, 194 MW units 
were projected for the Devil Canyon plant. Tbe feasibility report 
was revised on 1 June 1976 to utilize firm annual energy as the 
control. Thus, the power units were sized to 171 r~w. The smaller 
units w\11 not affect the overall firm annual energy of the two dam 
system.· It will, however, slightly decrease the amount of secondary 
energy that can be produced. This change was not incorporated 1 n . 
the RDEIS. It has no bearing on environmental impacts and thus, though 
a regrettable omission, is of no practical significance. The turbine 
capacity figures for Devil Canyon and Wstana have been updated in 
the FEIS. 

348 (13) This map used in the referenced figures projects the Copper 
River Highway as it was originally proposed, that ts, as connecting 
at Chitina. Subsequent revisions project the highway as connecting 
to the Richardson Highway north of Valdez. 

349 (14) The estimated costs given on page 6 hav~ been updated to 
October 1976 price~ which are the most recent figures ava11ab1e. 

350 (15) The difference in the values for the beneftt-to-cost ratio 
is again due to revisions shown in the Interim feasibility Report 
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and not reflected in the RDElS. The FEIS shows the updat~d ~-t 

ratio of 1.3. The interest rate that might be applied to a State 
revenue bond issue is not known at present. It will be set. during 
the bond bidding process and will depend, in part, on the State's 
credit standing at that tirrie. 

351 (16) The Secretary of the Army submits the report of the Chief of Engi
neers to the Public Works Committee(s) or whichever House(s) of 

352 

353 

354 

Congress that originally adopted the resolution requesting the 
study. 

(17) As stated in the referenced paragraph. the additional environ
mental studies will be used to inform Congress as fully as possible 
of all environmental impacts of this project. This additional infor
mation will be utilized in the decision making process of whether 
or not to advance to the final design and construction stages. Thus, 
the knowledge gained from these studies will be part of the basis 
for reaching the final decision. 

(18) The referenced sentence has been reworded to make clear the 
point that Congress may or may not authorize construction of the 
project. Detailed environmental, social, economic, and engineering 
data required for informed decision-making will be provided for that 
purpose. 

(19) The adjectives used here seem accurate and 
Upper Susitna River is wild and scenic, but wild 
are not necessarily cold, swift, or silt-laden. 
not presently inhabited. 

appropriate. The 
and scenic rivers 
The project area is 

355 (20) The title of figure 4 does appear in the lower right-hand cor
ner of the map. It is entitled 11 Upper Susitna River Basin. 11 

356 (21) In checking on the current status of the Susitna River, it 
has been found that multiple recommendations have been made for the 
wild and scenic river designation. One of the latest such proposals 
is included in HR39 submitted by Representative Morris K. Udall 
(D. AZ) in 1977. The ultimate outcome of these proposals or their 
effect on the project is unknown at this time. The paragraph describ
ing the kayaking opportunities in Devil Canyon has been expanded to 
include its nickname. 

357 (22) On the basis of information provided by the Alaska Department 
of Natural Resources, the number and locations of mining claims in 
the Upper Susitna Basin are presently only generally known. Specific 
identification of all mining claims subjec't to impact from the proj
ect will be accomplished during the detailed preconstruction study 
phase and they will be addressed in a supplemental EIS. 
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358 

359 

360 
361 

(23) See above response~ 

(24) According to the October 1975 Fish & Wildlife Service report 
on the Upper Susitna River Basin, the most probable reason that 
salmon are unable to ascend Devil Canyo·n ts 11 a hydraulic block 
resulting from high water velocities for several river miles within 
Devil Danyon." The only way that man could assfst the salmon past 
this block is to provide alternate transportation means, such as 
capturing and trucking spawning adults around the canyon or con
structing a fish passage facility similar to that found on the 
Frazer River in British Columbia. Since no sqch plans exist for the 
foreseeable future, we think that the statement "unable to ascend" 
is an accurate description of conditions for salmon in relation 
to Devil Canyon. 

(25) Comment noted. 

(26) The growth of Anchorage and Fairbanks since 1973 has been. 
largely due to activity associated with TAPS. The Anchorage Busi
ness Index, tabulated below, indicates the general level of eco
nomic activity in Anchorage since 1970~ 

YEAR INDEX RATE OF INCREASE 

1970 100 
1971 104.3 4.3% 
1972 108.1 3.6 
1973 114.9 6.3 
1974 

~ 

139.8 21.7 
1975 169.9 21.5 
1976 172.7 1.7 

Source: Mr. Bob Richards, Alaska Pacific.Bank 

There was about a five-fold increase in the rate of economic growth 
during the pipeline years over the underlying growth rate of·about 
4 percent. Postpipeline uncertainties and out-migration of workers 
resulted in a less than normal expansion in 1976. 

Alaska population and economic growth in the future depends primarily 
on development of the State's petroleum reserves. State fiscal policy, 
and the growth of other basi.c industri·es. Growth w111 not stop with · 
the completion of the pipeline. R~ther, comple.t1on ofthe pipeline' 
allows the State to begin collecting la.rge otl revent.~es that will be 
a key determinant in continued economic expansion, but at a lesse.r 
rate than experienced at the peak of the ptpe.11ne construct1on 
activity. 
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362 

363 

364 

365 

366 
367 

368 
369 

(27) Reduced comsumption is one of the various approaches to the 
country• s energy problem as demonstrated b.r President Car.ter• s 
energy proposal. However, it is not antictpated that redUt.ed con
sumption will be the complete solution. Th.erefore, the development 
and utilization of renewable resources wtll become 1ncreas1ngly 
important in the future. Implementation of an energy consumption 
reduction program is beyond the authority of thi·s agency. Also 
an indepth analysis of this matter is beyond the scope of this 
EIS and would be speculative in nature at this time. 

(28) The referenced paragraph has been corrected to reflect the 
true length of the Seward Highway. 

(29) Contrary to the expressed opinion that the referenced sentence 
is 11not relevant and should be deleted fromthe FEIS, 11 the present 
use of all-terrain vehicles and the potential for their increased 
use resulting from the project fs an area of major ·concern to the 
Alaska Department of Fish and Game. They have requested that sec
ondary impacts related to increased accessibility resulting from 
the project be the subject of intensive study and evaluation during 
the preconstruction study phase. Furthermore, the referenced sen
tence discusses all-terrain vehicles with the intention of point
ing out their potential adverse impact on game herds. 

(30) As discussed in response number 340, the estimates of sus
pended sediment are based on concentrations found in rivers below 
glacier-fed ·natural lakes in Alaska. Additional hydrological studies 
are required to adequately address the question of postproject sus
pended sediment levels. Studies to be made during phase I of the 
General Design Memorandum will assess this problem and possible 
effects on the biota of the river. The EIS will subsequently be 
supplemented as appropriate to discuss any impact fn detail. 

(31) See Response Number 339. 

(32} Any project-related recreational development program would 
involve cooperation between the appropriate Federal, State, and 
local interests for sponsorship, cost sharing and maintenance of 
recreational facilities. Proposed recreational facilities for the 
project area include visitor centers, campgrounds, picnic areas, 
trail systems, and boat launches. Therefore, recreational potentia1 
would exist for day-use activities, camping, hiking, and boat1ng 
besides hunting and fishing in the area. · 

(33} See Response Number 339. 

(34) Paragraph 10 of section 4.03 of the REIS is not deleted in 
the Revised Interim Feasibility Report (1 June 1976), The same 
paragraph appears as the second paragraph of page 72 of the RIFR. 
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370 
371 

372 

373 

374 

(35) See Response Number 356. 

( 36) The "roads" in question wi 11 be the minimum necess~ rY to a 11 ow 
men (to cut the plants) and vehicles· (to haul·the cut material. to a 
burning or other disposal site). They wt11, to the greatest extent 
possible, be within the impoundment area of the reservoirs. Where 
this is possible, they will be in existence only until covered by 
the reservoir and, thus, wtll requ1re rta rempvql, Where this i-s not 
possible, the roads will be temporary in the sense tha.t they will 
not be maintained once cleartng ts· ai:comp1i'·shed. At a minimum, unflooded 
sections of the roads wi11 be rendered unusable and allowed to revege .. 
tate naturally. Complete "remova1'' of such roaqs would require regr~d
ing, plowing and planting to promote reveget~ti'on. Many areas of the 
reservoir walls would not be cleared by use of ro~ds; they are too 
precipitous and helicopter access, both for personnel and Qebris 
removal, would be the only practtca1 approach, 

(37) The. coTIITlercial potential l'ias not been· quantified, but, from 
observation of the types and s·hes of trees found in the reservoir 
area (as differentiated from those on more. nearly 1 evel surrounding 
lands), the value is considered minimal. A-more explicit inventory 
will be achieved during pre-construction investigations, both from 
the viewpoint of cormnerc1al value and from their value as wildlife 
habitat. 

( 38) Accardi ng to. the American Heritage Di ct 1 on a ry, 1976 New Co 11 ege 
Edition, the definition of a stre~m is 11a body of running water, 
especially, such as a brook, rivulet, or r1ver. 11 Thus, the Susitna 
River may correctly be termed a stream in the broaq sense of the 
word and the use of this word is not an attempt to play down the 
significance of a mighty river. Whether the reduction of the heavy 
sediment loads of the summer is an adverse effect or not is still 
open to question. Future detailed environmental studies will decide 
what effects this reduction will have on such processes as nutrient 
transport. 

(39) The Corps recognizes the value of Devil Canyon 1n its present 
state. The recreational and/or esthetical value is discussed in 
more detail in the sections of the RDEIS titled "River Character
istics,"· "Recreation, 11 and "Esthetics.". The sentence referrecl to 
on page 67 simply lists the inundation of the ri'ver as an adverse 
environmental effect of the project wnich cannot be avoided with 
construction of the project. 

375 (40) See Conunent Number 339. 
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376 (41) The referenced sentence has been modified to indicate that 
some adverse effects would result to resident fis-h populations, 
particularly in watana Reservr>ir. · . 

31 I ( ttn We ~.:tnltu~·. lite ~at'a~hi~h has bee!H mttdHi ~d tt:1 dE!1 ~t~ ~eftw..; 
ences to beneficial effects. 

378 (43) Yes. "Political'' feasibility is that which can reasonably be 
achieved within the social (political} framework of the time ancl 
place in question. It is usually narrower in scope th~n ''economic 11 

feasibi 1 ity which depends (in our social sys-tem) on the net profit
loss parameter and is in turn narrower than "technical" feasibility 
which is that which can Cor could)oe accomplished with present 
technology without regard to either economic or political restraints. 
Thus, political feasibility usually represents a compromise among 
the many and varied views and goalS- of th.e publ tc .• 

379 (44) The alternative of no action will be one of severa1 alterna
ives that will be exami·ned in more detail durtng the preconstruc
t1on studies. As these investigations proceed, supplements to th1s 
FEIS will be prepared and coordinated as appropriate. 

380 (45) We concur . .The sentence has been deleted. 

381 ( 46) The economic 1 if e of the proposed hydropower project is 1 00 
years. In actuality, the project may function effectively for as long 
as 500 years. Depending on the depth of coal veins which would be 
strip-mined as an alternattve source of energy, the damage to sur-
face areas could be in excess of that of the reservoir impoundment 
areas. There are also enormous costs and technical problems associ
ated with restoration of mtned areas and the prevention of erosion 
and pollution, especially in the fragtle envtronment of Interior and 
Southcentral Alaska. At present, there has been no large-scale attempt 
at revegetation of highly disturbed sons under the severe climatic 
conditions found here. and the feasibility of such an undertaking 
is not completely known at this time. During detailecl stl!dies which 
wi 11 be conducted prior to a cleci s ion by Congress as to whether or 
not to a.uthorize project construction, the comparison of these two 
alternatives will be more thoroughly ass-essed a.nd.evaluated as to 
what the trade-offs actually would be. 

382 (47) Although the recreational and flood control elements of the 
project constitute a minor portion of. the tota.l project costs and 
benefits, these are benefits that would not be obtained with the 
coal alternative. 

383 (48) We have no statistics on the number of existing 500 and/or 
100 year-old dams. Since technology has changed vastly in 500 
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(or even 100) years, the existence of such structures would have 
little bearing on the life of the proposed structures, except to 
stress that if such outmoded techniques and materials could survive 
such a time, modern methods ahd materials could be expected to do 
even better. There are, however quite a few historic buildings 
using portland cement concrete (usually as a mortar but sometimes 
as slabs or mass elements) that date well in excess of TOO years 
and even 500 years. · 

384 (49) The statement is factual as written. The poll has not been 
nor will it be used to justify any future action. It merely repre
sents the expressed vtews of people attending the meeting. 

335 (50) We agree that the creation of mudflats in Watana Reservoir 
during periods of low river flows should be discussed in this sec
tion. This omission has .been corrected in section 5.0 of the FEIS. 

Further comments beginning on page 6 of Mr. Tagg~rt's letter of 
19 December 1976 pertain only to the lnterirn feasibility Report. 
Thus, no response is consi"dered appropriate in the FEIS. Mr. Taggart's 
letter of 9 March 1976, which also refers to the Interim Feasibility 
Report, was inclosed with his comments on the RDEIS and has been 
included here. Also included is the letter of response from the 
Corps to his letter. 
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Ci~.l.!.:":'lan 

·Boa:'ci of ~zin:;;:rs for .?.iv;rs a.'"'d Ha::-;:;ors 
K:!.:"\~P_l 3u:!.l~~.:.~; 

Fort 3tJlvo1:-, '/!.::!.ni.:1. 22.:'c0 

Th~3 TliJC::L.-t . 
~~ Alox 1 lS"~ . 
s~3rd, Ala3ka 99664 
9 Ha.rch, 1976 

R3:: ::;~ ~::.r:: ::.::.L::~m.IT"l :t:~PO:t'I' Oil 'l'H~ U~?~~ S:.:SI'l'~~ niV~~t BASIN, ,\!.,\::!~\ 

A cop:/ of t.'xis stud:'J in four vol~"es anc:i. including the Jones ~ Jones .aacreational -~rt 
'1-:a:; !':;::c.;:!;:ed b:r ~h3 3e~·:ard ?ubllc Librar:r on ?riciay, 5 Harch, 1976, uhich ga.ve the psopla of 
Se·.;a:-:i ano:-:>:d.:"".il.'w~lj th:-ee (3) da;:(s to revie~ it and SUbr.tit COJ:'ill1,ents by the dead!ine of 10 iola.rch. 
~ha !'9po~ h•d 'O·;en reqr:ested al'!lro:d..-:;.atelj" one nonth ago, ~thich would have all.o:..ad a. .t'airlJ · 
l""!a.s.J:-.a·::.le '.:.i:.;a fo;o the !='~·::~uc to NVie•.r~ it had it b3cn delivered expe~entlj. I l-rould like 
t~ ~~:~ t!~s a~o~u:-~ty t::~ congra~ulate ·the Army Corps of Engineers on its a~sllant tL~! 
in :;~·-ting t:~iil ::.-cport int.o ";he ha.n:ls of the people ~rho \dll be diroctl,y affected b-J the p:oopc)Sed 
proj~ct. It is "-" estimation that the Corps 'llleStionablo methods or disaemi.nat:!.ng in!'Or;Qtia., ' 
t.) the public :::ruld best be d::tincd a.s Bordering On Crimina.lity And Hot Servin11 .'r':'lEt i-!a.tiena.l 

. Ir:t.e:-est. Hay I ask that sucn future pertinont i.ni'ormation be ltl.ven .t'reel:f, openl.7 ar.ci .jc;,"'ll1.:sl,1 
t.J t:to puo:!.ic libr~ri~s of those cOT:".,u!'li.ties •·rhera the proposal(s) ldll have ,g:.-eat e!i'ect. upon . 
·en;) po?~"ls~e. ! !urther::o:·e a.sk that ':his l<Jttar in its entiret:f be incorpol"ated into artr future 
:;t·.JC:y o:• :L":'l)::..e~ s-tatement retp.:'ding this project. 

! :1ava had t!..-r.9 to i:::O:.'!!'ly revili:r the 1'ive volunes, and I ~-r.ruld at this "tJ:.e li..lce to ¢«::%~t 
lJ~O:l th;;:t:~. Z 1!., bas.!.cal.!.:,· in opposition to tha proposed project because or thr~e reasons y,1lich 
1 ~::.ll nerc el-ab;::-ate u::Jon& 

( 1) TC.c p!'O~ act !·Till !.::-:-eversibly aJ. ter a rela'l(ively pristine area or Ala.s!>a. 
( 0::) Th~re is a.t least one viable a.J.ternative to t.he project Which seems to ha.ve more meri.t.~. 
(.3) The C:~:;:::s of Enginacr5 has beP.n less th:m candid and perhaps overtly dacoit...f'ul in ~, · 

sm~~in~ its ca!l~. ~rhich leads one to believe that the project it.aalt mq not be' .feasible ozo ~ 
siraole fron v~rio·..:a standpJints. 

:?irstl:,• I ~r..l~ to"Ueh upon ~·rhat I p!!rceive as the li'.ajor environmental iJ!\pacts. On t..'le isauo 
or ~o:;:-;c habit.!i!.t, I hera q'JOte !rOM the main report, page 71: ..... it is I!:Jti.."'la!.Od t.hat.2COO to 
J;~·:t5 :1cres, n~.::t.l.i" in ~'iat.ana Cr·Jek, c.,'J:!.d bo favorable moose ha.bitat.~.n T~s state.'!Wnt b.7 tbil. 
::J:-:-.:; ir. quite pallid in c::::;parison "tfit.n tno follo•,dn~ statorumt !!"om t.'lo l.ette;o of the UJ?OO 
r.u;;:i.!.:;h~d in ;,.t:Jp~:-.:iix 2, p~e 22: "• •• :t~s3rvo1n tdll inundate mooae h:l.bi~.o.t ccn::;isting ot ••• ! 

27 1 120 acres of habitat ~:h:.c~ rec:eivoes mod~:-ate use, and 18,5'60 acres of habitat ~-n!ch rc~aive~.' 
hea.TJ usc. ':'ht! ~od.el"llto c:.r..ci h~avy use a:eas .o.rc considered preferred or crttic3.l ••i.ntor ~'labiW.tl .. u 
cc.~.o:.d the Col,"'!-s ;~'l"/3 possible l-ift t!'lcse !'acts out of the ma:!..n roport by OV!l:o!:iight? It doe:; nO~ · 
s·~':;-:. :i.i!:el;.r i'::"..l:'1 •,;!!c!'O I zit~ Anyone living in .U::..::;!ca .:1.t this tir.ICJ coul.cl not ~1olp but be 3.".Jaro · 
~:::.:. t.~c r.-'losc ::o:;'.ll::.tio;·i .!..3 un tho "Ja."le, and b"J flooding 39,680 a.croa or critical rmd./or pro;..". 
!.'.;,:·:-od l!loose h'lbi-:.:;.t tho Cu!?s :-rill in !'act be cont.ributi."'lg to tdU'I.t c;vuld ba the pe:m::inunt detii:::O 
o;~ 't::.e .Uaska."'' ~oose as -..:e n~:·r ~::no\! it. Does the Corps care? · 

. T~~e propos'!ci dallS <Jill ha.•re an adverse effect upon carlbou, sal."llon, lL"''O the e%l4:mgered ... ·. 
i'er~-:r!n!l ~. to ldt: :'roe mi:;:::-:..t!.on route of the g!"oat.ly dimlr.ished. (90;;) 1jelcnina Cari,bO'..t 
:~.~:-:! ~·;.:..::.:.. oe ~l"'..::;trat'3d b:r ';.!i.e ?ropoJed Wa.tana .:ie::~arvoir. Cn pa'jcs 2~207 o! the- SU?pler.sental.' 
Jcn . .:s ··: J':>::':l::> ~~ae::oc:!.tional 't;!oort it !.:: hca.vil:r e'1:1hasizad that the Watana Rossrvoir coulci have 
''i.~.:::::a~i·.~.t.c :~.1.:~ s'!v-:ro 11 i:-:pact on thi:> i'l'lrd. '(2) ·The onclanJerod peregrina ·.r:ilcon· hu at loast · 
th::-c~ ::-.i··:;-:lti:;:: :--:·~t·;:: t:l!-n·.: :!l t.ho Sn:::.:~na rl:i.v:r '/aaey. Pazo 72 o1: the mairi report .Jtat.cs th'a~ 
•r;::.:-::-:o..:iL'-::' ':li"·::l:. ::::~·Jlci po.:si'.:l:r su·::L'·~::- ::o:-,e Mortality .:':·om collisions ~tith t.o~-te:os or l!nlls ••• " 
~o:: :"'.:!.."'1:,· lO.i:J<:·:: c:::-. this ~.1.ln·:~red S!!ed.~s :lUStain? (3) Concl!nt.ns t.'te s~sit.na River S'!.l..-ion 
.-.::-.:;, :· !'l.~:·c =:~ ~'!:. ::;'JO~e t2'l.e ::.l:?~.::l' let ':.':lr in .:..p .:r,:lc:ij.X 2: "T"ne e2tential loss ~ the ec:)r.o-:-r 01~ 

:'3e·-:~::-.c.:ont:-3J. •• ::;.:~:!1. thr:;•J.·:-: C:>!\:;tl"'JCtion o.t t.h::.s ~lr icc; COUldba rt:!.r.;': flm.e~ ~:-aat~tol:l.'l t.h"'5'---:::T"7r'- ?\ --~" ---""":'m""";~- -o:.;::..-:::.;;rJ~ til!';::::; ~'l~ietc~ 2 ;,:"::.1s ~ !!::12. .ll• 11 1h• e icrurell ve ~·9~o~.llliKl ii>J.~2 r.d.I!I""omi. 
::: :l.:jaJ.n .::I.SlU n;:".:.:l;;; the Corps Ci.ro?n . 
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.:::1ci .FfCI:-o.:od Davil CJ.."i~··on (\ !!ill ·n:nanentl;r ,Jl:lnin:~.t;o 9,.---,,loll ol tho 11 miloe 0: ll~t.t .. 
• r.J•·I:'l" ·tl:.!.ch ,~::ists th 'I".:l• I;:. :::~oul::l ~e no::,;:c.i t.nat t:\!.o ~nrlicular at.rotc!l ot ~;h.ito:;a.t.er il t.."oat 
~r::::.::l :!.r.s~l.r")d inclu:;ion oi' t~e ;:;,lsi t"a .?.! ver in 52918 and fill J5:j4 a:; a ~·lild R:i.v3::.- ur..dar the 
:.,las!,::~. ;;ative Cl3..!..-..s 3ettle::~9nt :..c:.. ii3-::dlass to s::,y, t;1!.s: is one of the mc3t unique stret.chas 
o: wat·3r t·;i~!.ch Go:l. has c;rr:mted us on t~is e;.:-th. In no les$. than five (5) inst~ces' (pages 13~ 

139, 130-1:'11, 11·2, 210) t:Oe Jon~s l.t. Jo::es ~~Cr!'lational1epoz1 cites t.~e ir.:.po::-t:L."lCe of th.a recre
atio::a2. and aest:::~tic value o: Llevil Ca."l"JOn in its primitiv~ :state. T~e rive::- :!..tselt is doscribeci 
;l.:; "The :im:::t '!Na~st of ka:taJ.:ing'1 on :_'.lage 181. On pa~j;e5 8' 4,210 the !'"Clpo::-t surre;ests nO"Iing ~ 
lo~l'}r cia."ll c:-tti!"el:r o"Jt of Devil Can:·on to prcse;oved th:: hig/1 q.Jalit:r of the a.-cas "aasthatic and. 
rec:-eatior.:U v;;.lue Siid Its uniq:.:~in the rogiona.l cont~ ••• u Is the Corps capabla of llat
enin;; to its o;::-r contrn.::t!!d ad•Tisors? 

';hf;re does s.eam to oe ot..,ar V'alid reasons to abort thii project. Althotlgll t.he Co:rPs est1-
:-:at.es the projC!c-.:; coat to be a~,~:"O::d.!r.a.tel::,• ~1 .5 billion, thezte lU"'8 quite a fe-.t people 1n high 
plo.ces uho ciizagr!!u. Among thm:~ is U.s. Senator Ted Steven$ <of Alaska who conciudea that the 
cost ~-Jill be at l.;ast $2.5 to .~J.O biilions. I.r thosP. lat_t•zt figures a.ro liiCira neu-]J o.ccuro..te~ 
·c.!'len \.;!e pMj':!Ct is not econc:-J.call.-r fea.:iible. - -

The L!!::.r-i~achadoorian :·e9ort (AP?• i~ exhibit D-2) s::r.~r.~ ·that llit ia p.refarnble to.placa t:.e 
:.:3l!il a~1ay ir:..."r.. .f:rul':.eci. and joi~lted areas .u Ne,r<:rt.hc::i.ess~ t.lle! lo/a.t.ana. Dam as proposed will be ODJ.:J 

· ~ ;Iiles east of the Sus:!.tna Pault. Has the Coi?S considered that thel"ii :ore in the neighborlloo:i 
c: t~:e1:;e ( 12) c~:::::::-Jr..it:es .i~::lst:-ea:>~ f!"O::l. Devil Can;ron t·Thicll could be ir.lperi.led by a precipitous 
·;-:'5;.':.ic r2lz.tud disaster? '!'he ne:-r state capital is likewise !J#Ojected to be buil.t near the banks 
cf t.Ce.lo:·ier Susit~a ;ti.ver. 

It is concluded on par,e 49 o.:: tile nain repo::-t that coaJ. is "a. technical.Js' f'easible .a:J.d eco
n·:X.cally viJ.~.l..;;: alternati::e ••• 11 to the h;idropo~rer p:::"oposal~ 'There are man;:r facts and tig~;:-es 
;;.1·.ch suppo:-t the !'sa.sioility o!' utilizin~ coal at this time tf.'or lla.slca.•s needs. It is consel"!Ta
!lvel;;' estL'"Jated t-hat. a mini.-.::utl. o! 9.3 ci::!.lion tons of coal. ®d.st in the cor..bined Nenana-Beluga 
:ields. :!cur rc:;o':"t states tf.at this C:)al is of low-sulpbur content which is environmen:tall.y 
:1cceptable. The re?o~ estilllates t..hat 5.63-5.85 million tons •rauld be consumed. annual.l;r t:r 

, .l.laaka. 'il:i dtviding 9.J billion tons b:r the cotimDted a.·mu:U! consumption we come up td.th enou~ 
c:)a.l t~ ::lUtJ:J.:..:r /.J.askai s needs for appro:d...,ately 1600 ;rE;ars at the current rate o!' con:ru:nption. 
F.;von ii" 95;, of this coal wo.::: shipped outside o:: the state~ t.h~re t-rould still be enouch le!t to 
take care of Alas:Ca 1s needs for 80 yearr:• F".1rthonnore, the :tlro fields are relatively close to 
t:-:1:! ::-.ajor :;;s?:.:l::J.tion c9nters t-rhl.ch \-toul::~. need them, thus cl.iml.nating the need for gangling 1irans
::tission l!.n.:1::· e:;,.'"tending all ovsr the int.erio::". 'fhese coal f:ields ~oJ"ould.cre;; ... r.l.aiV more pe~t. 
j?bs for Al::l.:;kans than would t::e proposed hydropower project\ which could onl.y employ .45 worl{ers. 
It seems that tne st:a.tegic location of ":.hese coal !'ields and their magnitude indicate .. that coa:L 
is indeed th9 :nore sensible 1-1~ of gene:ating power for Alasl:.i. during the next £el.-T decades., or 
until teci:'.nol~;iical adva."lces allow us to utilize Solar, G.:;ot~rma.l, 'l:lind and Tidal resources. 

Cor.::e~.ing the environ:::e.n.tal impact of coal~ it is st.a:l;fea on page 62 or the mail't report tl'>.at 
~p!;)rc.Y.iru;.tely 18,]00 acres of land would be st!'ip l'lined ovc~ lithe 100 year life" or the Healy 
project. Hm.;ever, on p<~ge 89 the :-eport contradicts itself b:r aaying that the Heal:r project is. 
;;stL"!lated at J5 :rears, r•hich, if true, wo~ld r~Sduce the ir.lpac~ed acreao;e by 65%. It sh~ld oe 
emphasized that t.hese 6400 acros Hhich -;.;ould be stripped a::-e ,far less tha."l the 6o,OOO acres which 
-.dll be inund.a.t:!d a::d/or cles=c~t !or t~e proposod :-esarvoir5 and transr.lission corr.i.liors. Fur
th·:l'n:'lore, the Healy a:-ea is not considered as critical habita-t. for a.v uildlii'e species a.s is 
t!':.a vast ~aj"!"!. t::r of a.c:-eage 11h-!.ch 1;ill be inur.dated b7 the i-.'~t:ma :tese:-voir. 

In su-::-.:.!";;, :!.t i;:; a?:::arent t:;at t:-.e ~ea.ly and Beluea coalfields s~ould bo utilized to the 
~xter. t tl".a t. t:: ':! are r.·:·e.::.ect to :ul.f'iL :.:as~a 1 s ane'!':;J requitenents. It uould ilio be wi3e to 
conduct the ~~ch r.eedeci rcse~rch ~n~o hJ:-ness~"lg the 30 foot:~idas of Cook Inlet £or serving the 
needs oi' .\n~;.o:"a.;a and t;·.e r.e:·r capital. 

c ...... District ~6ineer1 .\ncho:.-a~e 

Div!s~?n ~~ineer, Portland, Ore. 
H?nora~le J~ 3. H~ond, Juneau 
Ho.1ort:."ule !·!L'<e Gravel, ~-iashington, ;).C. 
Hono:-:1:-:le ":ed 3teven::;, :·!a::;):J.:.r.,_;t~n, !J .C. 
:iCJ.1J;:': .)le !ionald =:. :::"ocrig, ';fashi:o;~on 1 D.C. 
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NPAEN-PR-R 

Mr. Thomas Taggart 
General Delivery 
Seward, Alaska 99664 

Dear Mr. Taggart: 

20 April 1976 

I am writing in response to your 9 March 1976 letter to the Board of 
Engineers for Rivers and Harbors concerning the Upper Susitna River 
Basin report which was prepared by this office. 

First, 1 et me apologize for the lateness of the report reaching the 
Seward Library. This was not intentional nor was there any desire to 
deny the public full opportunity to review and comment on the matter. 
Rather, it \'las a result of our underestimation of the public desire .to 
be informed which caused us to print and assemble fewer of the rather 
massive reports than proved to be necessary to meet the public demand. 
About 200 copies of the report have been distributed when normally, a 
demand of half that would put a report on our "best seller 11 list. In 
general, we have made a concerted effort throughout the past two years 
to foster widespread public participation in all phases of the study and 
not just in the review of the end result. This is both a Corps policy 
and plain common sense, inasmuch as our studies are designed to meet 
public needs and desires by the possible expenditure of public funds to 
accomplish actions which the public will have to live with for many 
years to come. 

As to your specific comments on the report and related documents, I 
provide the following replies: 

We are aware of the descrepancy between the acres of moose habitat which 
will be lost as estimated by the Corps and by the U. S. Fish and Wildlife 
Service (USF&WS). The acreages estimated by USF&WS reflect some obvious 
errors. On page 13 of their report you will find a tabulation showing 
that within the 7,550-acre Devil Canyon reservoir, USF&WS classifies 
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7, 040 acres as being 1 ightly used by moose and an .additional 5, 760 acres 
as being moderately used. Unfortunately, we thus find the moose habitat 
inundated by the reservoir is some 5,250 acres (69.5 percent) in excess 
of the total acreage covered by the reservoir~ Furtheri examination of 
the topography and visual observation show that extremely steep canyon 
sides. where it would be difficult for a moose to stand or walk and 
where vegetation appears to be of a type not generally favorable as 
moose forage, make up about one-half to two-thirds of all terrain which 
would be inundated by the proposed pool. Again, this conflicts with the 
cited moose habitat acreages. The figures for the Watana reservoir, 
although not summing to more than the total reservoir acres, are sim
ilarly questionable when compared with the observable terrain (spe
cifically very steep canyon walls) and vegetation over much of the 
reservoir. 

Regarding the effects of the proposed dams on caribou, salmon and the 
peregrine falcon, I offer the general comment that we foresee the 
possibility of adverse effects on the first two life forms but little 
chance of i 11 effect on the fa leon. The magnitude of the adverse impacts 
on caribou and salmon cannot at this time be measured. However, the 
information and data we were able to acquire indicates that the magni
tude of adverse impacts to both caribou and salmon waul d most probably 
be moderate and, in the case of salmon, subject to correction through 
management and mitigation efforts. The Jones and Jones statement raises 
valid questions which will be addressed in future studies. We cannot 
prove that adverse effects mentioned in the report could not result from 
the prefect, but find little evidence that, in fact, they would. The 
statement concerning migrating birds and their possible collisions with 
the towers and lines was based on the large masses of waterfowl which 
migrate through the Susitna-Nenana valleys. The falcon, one of the most 
keen-sighted of all creatures, should have no trouble avoiding a struc
ture which occupies a 200-foot wide strip through a valley a mile or 
more in width. As to the USF&WS statement on the value of possible 
salmon losses, again there is presently no supportive data to indicate 
that salmon, in the numbers implied by the dollar values, inhabit the 
affected waters. Quite the contrary, based on the data produced to date 
by Alaska Department of Fish and Game and USF&WS, it would be difficult 
to assign a dollar value loss in·the thousands of dollars, much less in 
the millions. The multmillion dollar figures, by the way, appear to be 
based on tota 1· destruction of a 11 salmon thought to originate anywhere 
in the total Susitna River drainage, in no way consistent with any 
foreseeab 1 e impacts of the proposed project. 

•; 

The third major area which you addressed concerns the destruction of the 
esthetic and recreational value of 9 miles of the Devil Canyon rapids. 
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This is a matter which cannot be adequately analyzed fromca purely 
logical or numerical viewpoint in that it deals with the emotional 
reactions of people to such matters as beauty and awesomenesst the 
perceptions of which vary from person to person. We recognize the 
unusual violence of these rapids and can understand how canoers and 
kayakers who identify strongly with such creations of nature would 
regard them as unique or "the Mount Everest of Kayaking. 11 We also 
realize that, of all the thousands of kayakers in the nation, only a 
handful have, or will ever develop, the skill to actually run these 
whitewaters. Thus, as a recreational asset, Devil Canyon rapids is of 
little value to the general public or even to the vast majority of 
kayakers. From the standpoint of esthetics, few people have the means 
to view the canyon since there is~ without disturbing the land and 
damaging other·esthetic values by construction of many miles of roads, 
no convenient way for the general public to come within miles of the 
area. This is not to say that we regard the destruction of this white
water resource as meaningless tir inconsequential. The question of the 
trade-off value between the rapids and electrical energy was one of the 
greatest cbncerns throughout the study. We wish it were possible to 
have both of them; however, our investigations have led us to conclude 
that we can have only one and to further conclude that the best interest 
of the majority of the public lies in producing the electrical energy at 
the expense of sacrificing the esthetic value of the stretch of river. 

If the project costs of $2.5 to $3.0 billion which you attribute to 
Senator Stevens were in fact accurate, you would be correct in conclud
ing that the project was not viable. The figure of $1.5 billion, and 
awesome aniount in itself, is our best professional estimate of the 
present project cost. I stress "present 11 because continued inflation 
and thus lessened purchasing value per dollar would in time lead to a 
higher project cost just as deflation would tend to reduce the cost. 
Please recognize that whatever the general economic trend, the value of 
the project output, electrical energy, would follow the. same trend with 
the probable result of little change in the benefit-to-cost ratio of the 
project whatever the dollar cost of construction. This, of course, is a 
very simplified economic projection which would be subject to many other 
variables which could affect project viability in either direction 

We concur with the Lahr-Kachadoorian view that it is best not to build 
dams on or near faults. It is unfortunately true, however, that most of 
the better hydropower sites throughout the world are found in mountainous 
areas which are in all probabi 1 ity the result of the same geologic 
processes which also produce earthquakes and faulting. Thus, it is 
rarely possible to have the "best," in which case the engineer is left 
with the second choice which is to design his dams to withstand the 
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unavoidable earthquake forces. Such is the case for this project. We 
have indeed considered the threat to downstream conmunities and, as have 
most of the numerous dam projects along the western coast of Nortfu 

·America, are designing to preclude a disastrous dam failure. The comment 
on the location of the new State capitol is difficult ta address inasmuch 
as no firm siting has been made. However. it does point up one thing 
which should be carefully considered in the choice and development o.f 
the capitol site, that is, locating the city outside of known or projected 
flood hazard zones. We concur that coal powered generation is technically 
and economically feasible and that much future use of this resource can 
and probably will be made.. The numerical analysis you have performed is 
oversimplified but probably reflects an adequate general picture as 
relates to many centuries of supply (at present use :rates) being avail
able. Please recognize that the cost of mining this coal will vary 
greatly since it lies at depths up to 3000 feet below the surface. 
Also, please note that even with the most economical mining technique at 
relatively shallow depths (not to exceed 200 feet) that electrical 
energy would cost about one and one-half times as much to produce from a 
coal-fired plant a$ form the proposed hydroelectric dams. This is why 
we consider the hydro plant as economically superior in this case. 
Coal, to us, is a very sensible way of generating much of the future 
Alaskan demand. The proposed project, at this time and for the project
ed near future demands, is even more sensible. 

The .. project 1ife11 is 100 years for both coal and hyd"opower to make 
economic comparison of the two quite different systems valid. The 
actual physical 1 ife of the coal plant would be more nearly 35 years 
which means in effect that the coal plant would have to be rebui:lt twice 
before the initial hydropower plant wore out. Because 100 years is the 
comparison period, the full 18,000 acres (at a minimum) would have to be 
mined. Furtherroore, the Healy area, as stated, is heavily utilized by 
both moose and caribou, much of it for winter range which means that in 
all probability there would be more critical habitat contained in the 
50,000 (not 60,000) acres of the reservoirs. I concur that future use of 
Healy and Beluga coals should be utilized as practible to meet a sub
stantial portion of the Alaskan energy demands; but not to the exclu
sion of better alternatives where such exist. I also concur that re
search might eventually allow beneficial harnessing of the Cook Inlet 
tides but must honestly state that I do not foresee this occurring 
in what remains of this century. 

It is clearly stated in the Draft Environmental Impact Statement, which 
was prepared for this project in September 1975, that since the current 
study is in the. feasibility stage, impacts are not exhaustively evaluated. 
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It is made clear that if the project is authorized and funded for 
detailed studies, environmental, social, economic and engineering 
aspects of the project will be studied at length prior to a recom
mendation to Congress for advancement to final project design and 
construction. Indeed, the State of Alaska has conditioned its endorse
ment of the project with the stipulation that these types of studies 
be made. Fish and wildlife studies alone are estimated by the State 
to require 5 years for completion at an estimated cost in excess of 
$4 million. The Corps is in general agreement with these study 
proposals in the event the project is authorized. 

For addtional information which was not included in the 4-volume 
Interim Feasibility Report, I am inclosing a copy of the Draft 
Envirorvnental Impact Statement. We have added your name to our 
mailing list, and will furnish you a copy of the final Environmental 
Impact Statement when it becomes available. 

1 Incl 
As stated. 

Sincerely yours, 

S/ JOSEPH W. HURST 
LT Colonel, Corps of Engineers 
Acting, District Engineer 
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United States Department of the Interior 
ALASKA POWER ADMINISTRATION 

P. 0. BOX 50 
JUNEAU. ALASKA ~X 99802 

IN REPLY REH.R TO: 

700 

AIRMAIL 

Colonel Charles Debelius 
Corps of Engineers 
Alaska District 
Box 7002 
Anchorage, AK. 99 510 

Dear Colone 1 Deb eli us : 

November 20, 1975 

This covers several items discussed in telephone conversations of 
November 11 and 12, 1975, with Eric Yould and Gary Flightner of your 
office. Subjects discussed included: 

1. Consideration of adding an additional skeleton bay at both 
W atana and Devil Canyon powerplants for future peaking capacity. 

2. A request for AP A views on any benefits that might be associated 
with interconnecting Railbelt area power loads. 

3. Revisions in the designs and estimates for Devil Canyon and 
Watana which resulted from internal Corps review, specifically a require
ment for capability to evacuate Watana Reservoir in a short period 
of time which would require a large increase in outlet capacity and 
costs. 

We do not have the details on items 1 and 3, but it is apparant that 
these changes could have significant impact on power marketability. 
Therefore, we would like to offer commehts on the changes as well 
as furnishing the requested views in interconnection benefits. 
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1. Additional Peaking Capacity 

The plan included in your draft report is premised on a 50 percent annual 
plant factor with provisions of a skeleton bay in each powerplant for 
future additional peaking capacity. The 50 percent figure is as recommended 
by APA; we understand the additional skeleton bays are judgement additions 
by the Corps. The costs and benefits associated with the provisions for 
added peaking capacity are not identified in the Corps draft reports. 

Our draft power market appendix (September 1975) includes some of 
the reasoning behind our recommendations for a 50 percent plant factor. 
This is premised on rather simplistic assumptions relative to the role of 
a major hydro plant in the Railbelt area. Our data and studies have not, 
at least thus far, given any indication that markets would exist for addition
al peaking capacity at this project until well beyond the year 2000, 

We do not object to including the single skeleton bay for peaking additions 
at the two·powerplants. However, we do not have any support for assign
ing benefits to this future added capacity. 

It is our suggestion that the incremented costs for the skeleton Bays including 
waterways be identified and excluded from your basic benefit-cost comparison. 
This would amount to: (1) demonstrating feasibility based.on the 50 percent 
plant factor, and (2) demonstrating costs for providing the future option 
separately. 

We do not concur in the concept of adding a second skeleton bay at each of 
the twoplants, since we believe that any potential markets for such 
additional capacity are too remote to be considered in a feasibility 
determination. 

2. Interconnection Benefits 

A number of previous studies by AP A and others provide good indication 
that a Railbelt intertie would be justified eventually without development 
of the Upper Susitna Project. Possible situations that would bring about 
the justification include: 

l. Bulk power supply to the Interior from a future large thermal 
station (coal or nuclear). 

2. Any new sizable power demands at points between Anchorage and 
Fairbanks. An example is the concept of electric drive for pipeline 
pumping stations, or a possible new community in Susitna drainage. 
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The existing studies indicate advantages associated with load diversity 
and shared reserves would be relatively minor. For example, as 
between the Anchorage and Fairbanks areas there is not a great diversity 
on a seasonal or hourly basis, and any advantages in reserve sharing 
would be limited by reserve requirements imposed because of transmission 
reliability. 

A further limit on intertie advantages is disparity in size of market. 
Anchorage area loads are several times larger than Fairbanks area 
loads. 

Areas of potential intertie benefits include added flexibility in day 
to day scheduling of generation, increased flexibility in selecting 
new power sources, and added f1exibili ty in power sale and interchange 
arrangements. 

We believe it would be consistent with your procedures for benefit 
evaluation to examine intertie benefits on the basis of alternative costs 
for achieving the intertie benefits. The APA evaluation of alternative 
power costs (power market study) and the FPC benefit determination 
assume separate coal fired plants for the Anchorage and Fairbanks 
areas. Location assumptions of Beluga and Healy for the plants are 
consistent with the evaluation, with aggregate plant capacity equivalent 
to the Susi1na plan. 

Following this 11 alternative", it would be logical to assume that the 
next major power addition for the Railbelt would be a large thermal 
plant in the Beluga area with an intertie between ~eluga and Healy. 
For your benefit evaluations, you might assume a completion date 
of around 1995 and a construction cost of arounq $60 million as the 
alternative cost of achieving the intertie benefits. This is premised 
on rough estimates of costs of a 230 kv intertie between Beluga and 
Healy including necessary substation costs. 

3. Requirement for Rapid Evacuation of Watana Reservoir 

We understand that the requirement under consideration is essential 
evacuation of active capacity over a four month period assuming record 
high inflows for the period. We also understand that this is now a 
standard design criteria for Corps reservoirs subject to exception 
on an individual basis. 
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It occurs to us that such a r.equirement would, be essentially infeasible 
for most large reservoir projects, but may very well be desirable 
for many structures in and near populous areas. 

From the viewpoint of project operation, including structural safety,. 
we do not see a requirement for the suggested rapid evacuation of 
Watana Reservoir. The long winter period and very large hydraulic 
capacity of the powerphmt would appear thoroughly adequate as provision 
for reservoir drawdown. 

4. Fuel Conservation Aspects 

The existing evaluation procedures do not provide specific recognition of 
fuel conservation aspects of water power development except as purchase 
cost of fuel is included in the evaluation of alternative costs or benefits. 
From the viewpoint of the nation 1s energy economy, the development of 
the hydro project provides a new source of power which is recognized 
under NED objectives. It results in a net increase in national fuel supplies 
because less energy would be taken from thermal plants over the life 
of the hydro project. The actual fuel savings would include substantial 
amounts of oil and natural gas immediately on completion of the project 
and longer term savings of coal. 

We believe it is quite well established that current and near future fuel 
prices are generally below the probable long-term value of these fuels 
to the nation, and to this extent the project benefits are understated. 

In its benefit evaluation, FPC used coal prices of 60¢ and 50¢ per million. 
Btu for the Fairbanks and Anchorage areas, respectively. In the APA 
alternative power cost evalua~on, the assumption is made of a price 
range of $1.00 to $1.50 as 1985 coal cost in 1974 dollars (no inflation). 
If the higher values are appropriate, and assuming no further increase 
in real value of the fuels after 1985, project benefits will likely be on 
the order of 5 to 10 mills per kilowatthour higher than indicated by the 
FPC estimates. 

We recognize that FPC procedures require use of current cost levels 
in their benefit determinations. However, I am sure that all involved 
recognize that the procedures were developed during a period when 
fuel prices and real cost of energy in the economy were on a long-:-term 
down trend relative to other prices. 

Sincerely yours, 

4?~£~ 
Robert J. Cross 
/\ rting Anm.i.nistr:1 tn1· 
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I~ llf.PI.Y llEH.k TO: 

700 

United States Dcpartmcn~ of the lnteri0r 
ALASKA POWER ADMINISTRATION 

P. 0. BOX 50; 
JUNEAU. ALASKA 99802 

December 10, 1975 

Colonel Charles A. Debell us 
District Engineer 
Corps of Engineers 
Box 7002 
Anchorage, AK 99510 

Dear Colonel Debelius: 

The enclosed reports cover the Alaska Power Administration's studies 
on power markets, operation and maintenance requirements. trans
mission systems, and transmission system environmental assessment 
for the proposed Upper Susitna hydroelectric development. We 
understand the .AP A reports are to be included as portions of Technical 
Appendix I for the Corps of Engineers report on the proposed project 
with the following designation: 

Appendix I, Part G. Report on Power Markets (including 
estimates of project operation. maintenance, and replacement 
requirements) . 

Appendix I, Part H. Report on Project Transmission Systems. 

Appendix I, Part I. Transmission System Environmental Assessment. 

Authority 

The APA studies were prepared in support of the Cc:rps of Engineers 
evaluation of hydroelectric development of the Upper Susitna .Rive!' 
Basin in Alaska under a January 1972 study resolution by the U. S ~ 

Senate Public Works Committee. Authorization for the APA work includes 
Section 5 of the Flood Control Act of 1944 concerning Interior Department 
responsibilities for transmission and marketing o( power from Corps of 
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Engineers projects, and the Act of August 9, 1955, concerning Interior 
Department investigations of Alaska water and power development 
potential. The project plan was formulated in accordance with the 
Alaska provisions of the Army-Interior Agreement of March 14, 1962. 

Plan of Development 

The proposed plan of development includes the W atana dam and power
plant with installed capacity of 792,000 kilowatts, followed by the 
Devil Canyon dam and powerplant with installed capacity of 776,000 
kilowatts, for a total capacity of 1, 568,000 kilowatts. The Corps of 
Engineers studies indicate the plan would have annual firm energy 
potential of 6.149 billion kilowatt hours based on evaluation of critical 
period water supply. Average annual energy production would be 
6. 85 billion kilowatt hours. The plan includes transmission lines to 
the Anchorage-Cook Inlet area, and Fairbanks-Tanana Valley area, 
and necessary switchyard and substations. The transmission facilities 
are described below: 

Transmission System Studies and TrimSmission 
Environmental Assessment 

The main elements of these studies were evaluation of alternative 
corridors· for locating project transmission facilities , considering 
environmental, engineering, reliability and cost aspects, and prepara
tion of designs and cost estimates for transmission systems needed 
for alternative project development plans. The corridor studies 
concern general locations of facilities with actual route locations to be 
determined in the more detailed studies following project authorization. 
It was concluded that the most desirable corridor locations wouid follow 
existing surface transportation systems, rather than pioneering new 
corridors for the transmissi~n facilities. 

The transmission plan and cost estimate for the proposed hydro 
development plan includes the following features: 1) two single-circuit 
23D-kv lines from Watana to Devil Canyon (30 miles); 2) two single
circuit 230-kv lines from De.vil Canyon to Fairbanks (198 miles), with an 
intermediate switching station at Healy; 3) two single-circuit 345-kv 
lines to points on the North Shore of Knik Arm (136 miles), with an 
intermediate substation in the vicinity of Talkeetna; 4) switchyards at 
the two powerplants; and 5) substations at Fairbanks and in the Point 
Mackenzie area. Estimated construction costs for the transmission 
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system are $256 milhon based on January ll.,ii~ pric..c levels. ll is esti
mated that three years would be required for construction following 
completion of the detailed route studies, final designs, and acquisition 
of necessary rights-of-way. 

The most serious conflicts in the final route selection will likely be 
encountered in the Nenana Canyon route through the Alaska Range. The 
Fish and Wildlife Service has recommended that a route west of the Parks 
Highway be selected through the Nenana Canyon to minimize possible 
conflicts with raptor habitat. Any route through the Canyon area would 
involve lines visible from portions of Mount McKinley National Park and 
the FWS proposal would place portions of the route within park boundaries. 
APA considers use of the corridor through the Nenana Canyon will result 
in substantially less environmental damage than would the pioneering of 
new corridors through the Alaska Range. 

Additional conflicts are anticipated in final route selection along the 
approaches to Anchorage because of the Knik Arm, and topography, and 
land use and ownership patterns en possible routes around Knik Arni. 
Cost estimates presented in this report assume delivery of project power 
to points on the CEA transmission system north of Knik Arm. It is 
recognized that the detailed studies following authorization would need to 
consider several alternative plans to transmit power across or around 
Knik Arm to Anchorage. 

Based on informal consultations with the State Archeologist, the corridors 
under consideration involve known and potential archeological sites. 
Archeological surveys would be needed as part of ~e final route studies. 
Inadvertent discovery of an unsuspected site at a later stage would entail 
either relocation of a line segment or salvage of the site under applicable 
laws and regulations . 

The initial plan does not include transmission facilities to serve the Copper 
Valley area. Such facilities may be justi.fiable as a future stage of the 
system. 

Operation, Maintenance, and Replacement 

AP A 1s evaluation of annual costs , operation, maintenance, and replace
ment are summarized on Exhibit 2 of the report on power n:arkets. The 
estimates cover the full range of operations and marketing activities. 
Annual "OM&R11 costs for the proposed plan are estimated at $2,400,000 
based on 1975 price and wage levels. 
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Power Market 

The AP A power market report includes our estimates of future area power 
requirements, the portion of the requirements that might be served from 
the Susitna Project, a review of available alternatives to hydro develop
ment, and evaluation of repayment requirements. 

As indicated below, we estimate that an average rate for firm energy 
delivered at wholesale in the Fairbanks and Anchorage areas at 21.1 
mills per kilowatt hour would be needed under present Federal repay
ment criteria: 

Devil Canyon Watana Total System 

WS . Elevation 
Completion date 
Installed Capacity, lv1W 
Annual Firm Energy, 

billion kwh 
Annual Secondary Energy, 

billion kwh 

1,450 
1990 
776 

3.05 

2,200 
1986 

792 

~.10 

Construction Costs, $1,000 
Interest During Construction 

$1,000 

432,000 1,088,000 

Total Investment, $1,000 

Total Annual Costs , $1000 

Assumed rate for secondary energy, mills/kwh 
Required average rate for firm energy, mills/k-wh 

1,568 

6.15 

0.7 
1,520,000 

248,000 
1,768,000 

115,612 

10 
21.1 

These computations are premised on January 1975 price levels and future 
cost increase would be reflected in higher cost for project power. 

Our review of alternative power sources indicates that the Susitna power 
would be substantially more expensive than present power from natural 
gas in the Cook Inlet area, but less expensive than alternative power 
supplies from new coal-fired plants. It is AP A 1 s view that alternative 
costs for power from coal-fired steamplants is an appropriate measure 
of relative merit of the Upper Susitna proposal. 
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I . 

Conclusions 

This letter reflects the findings of the Alaska Power Administration and 
does not represent a position by the Interior Department on the Susitna 
Project. 

AP A considers the general corridor locations , the transmission plan and 
estimates, and the operation. maintenance and replacement evaluations 
appropriate for purposes of determining feasibility of the Upper Susitna 
Project. From the vie-wpoint of power markets, the proposed development 
plan including the Watana and Devil Canyon units appears feasible and 
relatively more attractive than the other alternative ~hydro development 
plans considered in the Corps studies. 

We are not in agreement with the Corps' appraisal of the potential Denali 
unit. and we believe that future studies may demonstrate that Denali is 
a desirable future addition to the proposed plan. 

It is APA's view that the proposed plan of development, including Watana 
and Devil Canyon. units; is feasible from the viewpoint of power market
ing and repayment requirements. 

Sincerely yours, 

Acting Administrator 

Enclosures 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL RAILROAD ADMINISTRATION 

Mr. Charles Welling 
Economic Section, Corps of Engineers 
Box 7002 
Anchorage, AK 99510 

Dear Mr. Welling: 

THE ALASKA RAILROAD 
P. 0. Box 7·2111 
Anchorage, Alaska 99510 

Jtme 10, 1975 

You have requested information from us concerning possible benefits 
that could be derived by the Railroad as a result of the construction 
of a dam on the Susitna River. 

One direct benefit would ·be a reduction in periodic damage to roadbed 
and track during break up. Large ice jams would be eliminated, which 
on previous occasions have caused flooding and washing out of grade 
with a subsequent interruption in train service to Fairbanks. Average 
damage of such a washout has run about $50,000. 

A controlled flow of the Susitna would also reduce bank protection 
work. It is estimated that a yearly expenditure of $50,000 is cur
rently required to provide the necessary rip rap and revetment work. 
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Sincerely, 

? ' t. (/ i-h, tf-., a:J 
T. C. Fuglestad 
Chief Engineer 



UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF INDIAN AFFAIRS 

.k.lneau Area Office 
P. 0. Box 3·8000 

Juneau, Alaska· 99802 

IN REPLY REFER To, 

November 3, 1975 

Memorandum 

To: District Engineer, Department of the Army 
Anchorage 

From: Area Director 

Subject: Review of draft environmental impact statement for Hydroelectric 
Development, Upper Susitna River Basin, Southcentral Railbelt 
Area. Alaska (ER 75/942) 

General Comments: 

The document is ,presented in a good format so the document is readable 
and easy to follow through. There appear to be provisions made to avoid 
any future land conflicts under the Alaska Native Claims Settlement Act. 

Specific Comments: 

We have no further comments. 
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United States Department of the Interior 
BUREAU OF LAND MANAGEMENT 

Mr. Lee Thompson 

State Office 
555 Cordova Street 

Anchorage, Alaska 99501 

U.S. Army Corps of Engineers 
Real Estate Divi~ion 
P. 0. Box 7002 
Anchorage, Alaska 

Dear Mr. Thompson: 

99510 

MAR 13 1975 

IN RI:I'LT RHER TO 

2650.11 (931) 

Since your telephone inquiry of February 19, 1975, we have done some 
research on .the relationship between power site reserves and Alaska 
Native Claims Settlement Act withdrawals and have come to the following 
conclusion. A 25~township withdrawal under section ll(a)(l) of the· act 
(PL 92-203, 85 Stat. 688) predominates over all other withdrawals except 
National Park System and National Defense withdrawals. A deficiency 
withdrawal under section 11 (a) (3) of the act does not. 

The reason for this difference is found in the differing authorities 
under which the two types of withdrawals are made. The 25-township 
withdrawals are by direct act of Congress "the following public lands 
are withdrawn ... lf The deficiency withdrawals, however, are public 
land orders signed by the Secretary of the Interior under a restricted 
authority from Congress, "The Secretary shall withdraw three times the 
deficiency from the nearest unreserved, vacant and unappropriated public 
lands. "]J (Emphasis added). The land within the power site reserve is 
segregated from a deficiency withdrawal under ANCSA because it is 11reserved 
public land" and Congress did not give the Secretary the authority to make 
deficiency withdrawals from reserved lands. 

Whatthis all means is that Native villages and regions may select power 
site land if it lies within their section ll(a)(l), 25-township withdrawal, 
but they may not selec~ power site land from within ·a section ll(a)(3) 
deficiency withdrawal. 

Sincerely yours, 

1/ PL 92-203, § ll(a)(l) 
l/ PL 92-203, I ll(a)(3)(A) 
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United States Department of the Interior 
BUREAU OF LAND MANAGEMENT 

Anchorage District Office 
4700 East 72nd Avenue 

Anchorage, Alaska 99507 

1780 (110) 

JUL 1 5 1975 

Mr. Henry Nakamura 
Department of the Army 
Alaska District 
Corps of Engineers 
P.O. Box 7002 
Elmendorf AFB, Alaska 99510 

Dear Mr. Nakamura: 

Impacts of the proposed Devils Canyon, Watana Creek and Denali hydroelectric 
power project on BLM lands, resources and programs is difficult to 
access. The information necessary to do a thorough analysis of these 
projects, simply isn't available. The reports of the impacts o~the 
various resources drafted by our staff, briefly summarizes the basic 
data that is available, recognizing that more detailed information is 
necessary. 

Management of the recreation activities which would be generated by 
development of the proposed projects will also be an important con
sideration. If the lands adjoining the future reservoirs go into 
private ownership, the on-the-ground recreation management responsi
bilities may better be handled by an agency other than the BLM; the 
State may be a good choice. However, in order to insure public access, 
it is strongly recommended that the BLM, through whatever means pos
sible, retain ownership of public access points to the lake. The actual 
management, operation and/or ultimate ownership could rest with another 
public agency after a more detailed cost effectiveness analysis were 
undertaken. Naturally, if the adjacent lands remain in Federal ad
ministration, we would be interested in developing and managing a 
recreation program. With the present land status situation, it is 
impossible to determine whether or not the adjoining lands w111 remain 
in public ownership. 

A more thorough analysis will be made during the impact statement review 
process. 

I 
., . M 

Sincerely, . 

1-
'4Jf.l1/h·1 ~b'r 

Donovan Yingst 
Acting District Manager 
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.VNITED ~TATES GOVERNMENT 

Me1norandunz 

DEPARTMENT OF TRANSPORTATION 
OFFICE OF THE SECRETARY 

SUBJECT: 

FROM 

TO 

DATE: 

Hydroelectric Power Development, Upper In reply 

Susitna River Basin, Southcentral Railbelt Area, ,.,.,,o, 
Alaska 

Secretarial Representative, Region 10 

District Engineer 
Corps of Engineers 
Anchorage, Alaska 

November 11, 1975 

Attached is the only comment received from DOT agencies on the 
subject EIS . 

. ~ Regional Representative of the 
Department of Transportation, Region 10 

Attachment 
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DEPARTMENT OF TRANSPORTATION 

UNITED STATES COAST GUARD 

From: Commander, Seventeenth Coast Guard District 

MAILING ADD .. I!SS' 

COMMANDER ( dn 1 ' 
17TH COAST GllARO diSTRICT 
fL'PO SEATTLII! .771 

l_October 1975 

• To: Secretarial Representative, Region 10, Seattle, ~JA. 

Attn: CAPT R. T. BRmiER 

Subj: Review of EIS for Hydroelectric Power Development, Upper 
Susitna River Basin, Southcentral Railbelt Area, Alaska; 
comment concerning 

1. Subject EIS has been reviewed and the only significant Coast 
Guard impact would be the increase in recreational boating activity 
on the newly created lakes behind the dams. No other areas of 
Coast Guard interest were revealed. 

By 
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FEDERAL POWER COMMISSION 
REc;JONAL OFFICE 

5!55 BATTERY STREET, ROOM 415 

SAN FRANCISCO, CALIF. 94111 

Colonel Charles A. Debelius, District Engineer 
Alaska District, Corps·of Engineers 
P. 0. Box 7002 
Anchorage, AK 99510 

Subject: Power Values for DeVil Canyon -
Watana Project (Your NPAEN-DB-HY) 

Dear Colonel Debelius: 

August 12, 1975 

In response to your letter or 17 April 1975 requesting subject 
power values, we ere :furnishing the values shown following. The 
power values are based on a January 1, 1975 price level and public 
non-federal and federal financing, the latter at 5-7/Bi interest 
rate. Public-nonfederally financed values were estimated using the 
same methodology employed in computed federal values except that 
fixed charges were calculated using composite REA-municipal finan
cing derived on the basis of the weighted-average of REA and 
municipal electric utility net energy for loads in 1974. This 
composite rinancing was computed at 6.25% interest rate for the 
Anchorage-Kenai market area and 5.95~ interest rate for the Fairbanks 
.market area. 

BYQroelectric pover values in both the Fairbanks and Anchorag~ 
Kenai markets delivered at the respective 139-kV receiving station 
bus were estimated for average annual capacity factors of 45% and 
51.8~. These capacity factors correspond to the peaking capability 
and average annual energy output for Devil Canyon without upstream 
storage and Devil Canyon with Watana. Peaking capability is esti
mated to be 15 percent higher than the installed nameplate capacity. 
As shown in our letter of l~rch 7, 1975 regarding power values for 
the Devil CSnyon-Deneli project, it was assumed that the output of 
the proposed subject project would be delivered to the two market 
areas, in 1995 and thereafter, in the ratio of 25i to the Fairbanks 
load area and 75% to the Anchorage-Kenai load area. This approXimate 
division of load requirements is based on projected future power 
reqUirements, using a mid-range growth rate, as shown in Table 12, 
Total Power Requirements by Regions, 1972-2000, of the May 1974 
Report or the Alaska Power Survey Technical Advisory Committee on 
Econo!d.c Analysis and Load Projections. This estimate was used in 
sizing alternative steam-electric capacity. 
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As previous~ mentioned in our letter of May 9, 1975, we 
reviewed all of the factors which affected the subject study. 
Date which you, the Alaska Power Administration, utilities, and 
electric equipment manufacturers furnished were thoroughly analyzed 
to determine material and construction costs in the Southcentral 
area of Al.aska. 

FUel costs used bre b8sed upon tbe bes~ infor~tion uvailable 
pertainiog to contr8ct prices as of the pricing level date. Ar1ong 
the sources of information are: the 19.(4 Al.a.ska Power Survey ncports 
ofthe Executive Advisory CoiiiiDittee and the Technical :Advisory Com
mittee on Resources and Electric Power Generution; Southcentral 
electric utility reports, date., and personal contacts; Vllrious State 
agencies; and several natural gas and coal producing companies. 

The at-mrket power values ~e shown below. The total value 
is the sum of the value of project's dependable capacity ond its 
usable energy. 

VALUE OF PGIER 

Molrket Area 

45~ Annual Capacity Factor 

Fairbanks 
Anchorage-Kenai 

Coal-fired Alternative 
Combined Cycle Alternative 

21.~ Annual Capacitl Factor 

Fairbanks 
Anchorage-Kenai 

Coal-tired Alternative 
Oombined Cycle Alternative 

1/ Composite REA and MUnicipal 

Type of Financing 
Public-nonfederal1/ Feder81 

(Price level of 1/1/75) -

Dependable Usable Dependable: Us.ahie-
Capacity Ener'y Capacity Ene1~y 

$/kW-yr. mills kWh $/kW-yr. mills }:,lh 

96.95 

86.15 
46.89 

·ss7 

7.89 

5.42 
6.43 

7.84 

5.36 
6.37 

87.54 

74.14 
41.14 

88.88 

75.12 
42.00 

., . 89 

5 .lf2 
6.1~3 

·r. 84 

5.36 
6.37 



Fairbanks Power Values 

The at-market power values for the Fairbanks area are based on 
estimated costs of power from an alternative steam-electric source 
described as follows: A .coal-fired generating plant with 150 MW total 
capacity consisting of two 75 MW units; heat rate, 12,000 Btu/kWh; 
capital cost, $640 per kilowatt; service life, 35 years; and coal cost 
of 60¢ per million Btu. 

For the Fairbanks area neither a combined cycle nor combustion 
turbine alternative plant was considered due to: 1) uncertain future 
availability of natural gas and/or oil in sufficient quantities to use 
as an operating fuel, and 2) the relatively abundant source of coal in 
the Healy area. The power values include a 10% hydro-steam adjustment 
made to at-market estimated capacity costs to credit the hydroelectric 
plant with its greater operating reliability and fleXibility. 

Anchorage-Kenai Power Values 

The at-market power values for the ~chorage-Kenai area are based 
on studies of the estimated costs of power from two alternative sources 
as described following: 

(1) Coal-fired generating plant with 450 !~ total capacity 
consisting of three 150 MW units; heat rate, 9800 Btu/kWh; 
capital cost, $595 per kilowatt; service life, 35 years; and 
coal cost of 50¢ per million Btu. 

(2) Combined cycle generating plant with 450 ~M total capacity 
consisting of four 112. 5 Mrl ( 100 MW nameplate) units (one 
combustion turbine and one steam turbine per unit); heat rate, 
8500 Btu/klfh; capital cost, $235 per kilowatt; service life, 
30 years; and natural gas (operating) cost of 70¢ per million 
Btu and distillate oil (standby) cost of $1.75 per million Btu. 

The estimates include 5~ and 10~ hydro-steam adjustments made to 
at-market estimated costs for the combined cycle and coal-fired 
alternatives respectively. These adjustments credit the hydroelectric 
plant with its greater operating reliability and flexibility. 

~though for the Anchorage-Kenai area the combined cycle alter
native plant is the more economically feasible of the two considered, 
it is desirable to provide values for both alternatives. The Alaska 
Power Survey indicates that natural gas could supply sufficient energy 
to meet total State power requirements through the year 2000 and beyond. 
Some utilities, gas producing companies, and State agencies question 
the amount of natural gas reserves but acknowledge that reserve potential 
exists. It is the policy of this Commission to discourage use of 
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natural gas HS an operating fuel for power generation in the 
contiguous United States. Due to changes in requirements, other 
Federal Hnd/or State agencies may impose restrictions on the fUture 
usage of nHtural gas or oil for electric power generating purposes in 
Alaska. Due to the uncert~:;~inty of the future availability of natural 
gas after 19~5 for new generating capacity, the unforeseen possibility 
of its restrictive use if available, and its sensitivity to worldwide 
economic pressures, coal may be the most likely alternative fuel for 
thermal-electric plants to be constructed after 1985. The extensive 
coal deposits near Cook Inlet are attractive future elternative sources 
of energy for this region and could leHd to options to convert from 
oil and natural gas to coal as the major power source during the 1980's. 
In summary, it is not readily apparent whether future generating plants 
will use natural gas or coal as a primary fuel. Assuming either fuel 
is sufficiently available, its use would then be dictated by not only 
economics but future environmental constraints. Therefore, we are 
providing power values for two alternate fuels - natural gas and coal. 

Dependable Capacity 

Dependable capacity of the project has been estimated using 
subject project critical period energy output as supplied in the 
attachments to your letter of 17 April 1975 and assuming power first 
becomes available in 1985. On a calendar year basis, December was 
determined to be the critic~:;~l month - the month when muximum other 
capacity is required. Our load-resource studies show that the Devil 
Canyon project without upstream storage can be absorbed by the combined 
Anchorage-Kenai and Fairbanks loads in 1990. Devil C<:tnyon with Watana, 
available in 1990, would be usable in meeting combined area loads 
in 1993. Our estimate of the dependable capacity of the Devil Canyon
Watana project is shown on the attached table. 

Attachment 

cc: North Pacific Div. 
Corps of Engineers 

Very truly yours, 

~-:J~J~ 
M. Frank Thomas 
Regional Engineer 
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DEVIL CANYON-WATANA PROJECT, ALASKA 

1985 
86 
87 
88 
89 

1990 
91 
92 
93 to end of' 

service li:f'e 

Capacity Dependable on 
Combined Anchorage-Kenai 
and Fairbanks Area Loads 

MW 

ll7 
213 
328 
449 
575 
765 
932 

lllO 

1233 ll 

!/ Equals ll5~ (600 + 472) Mol 
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FEDERAL POWER COMMISSION 
REGIONAL OFFICE 

~~5 BATTERY STREET, ROOM 41 ~ 

SAN FRANCISCO. CALIF. 84111 

August 20, 1975 

Lt~ Colonel Joseph w. Hurst 
Acting District Engineer 
~ska District, Corps of Engineers 
P. o. Box 7002 
Anchorage, AK 99510 

Subject: Power Values for Devil Canyon-Watana 
Project (Your NPAEN-DB-HY) 

Dear Colon~l Hurst: 

In response to the request in ~our letter of August 11, 19751 
power vttlues for the Devil Canyon-Watana Project based on Federal 
Interest Rate or o-1/5'/o are furnished below. The pri~.;e level of 
January 1, 1975 and all otner considerations described in our 
~etter of August ~, 1975 remain unchanged. 

At-Market Value of l!yciroelectric Power 

Federal Financi· 

Market Area 

45~ ~ual Capacity Factor 

Fairbanks 
.Anchorage-Kenai 

Coal-fired Alternative 
Combinea. Cycle Alterna·~:Lve 

51.8! Annual Capacity Factor 

Fairbanks 
Anchorage-Ktnai 

Coal-fired Alternative 
Combined cycle Alternative 

Dependable 
Capacity 
~/Kw-yr. 

9().84 

76.17 
42.79 

Yours v~ry truly, 

~~3-~~ 
M. Frank Thomas 
Regional Engineer 

Energy 
mills/kWh 

7.89 

5.42 
6.43 



FEDERAL POWER COMMISSION 
REGIONAL OFFICE 

555 BATTERY STREET, ROOM 415 

SAN FRANCISCO, CALIF. 94111 

Colonel Charles A. Debelius 
District Engineer 
Alaska District, Corps of Engineers 
P. 0. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Debelius: 

December 4, 1975 

We have reviewed your Draft ~~vironmental Impact Statement on the 
Hydroelectric Development Upper Susitna River Basin, Southcentral Railbelt 
Area, Alaska, dated September 1975. 

These comments of the San Francisco. Regional Office of the Federal 
Power Commission's Bureau of Power are made in accordance with the National 
Environmental Poli~y Act of 1969, and the August l, 1973, Guidelines of the 
Council on Environmental Quality. 

OUr comments are primarily directed toward the need for power that 
would be produced by the Upper Susitna Development, the alternative power 
sources, and the fuel situations relative to non-hydroelectric power 
alternatives. 

The recommended plan is to construct dams and power plants at the 
Watana· and Devil Canyon sites and electric transmission facilities to the 
Railbelt load centers. The proposed plan for the Watana site would include 
the construction of an 810-foot high earthfill dam and power plant which 
would contain three Francis turbines with a nameplate capacity of 250 MW 
each. The firm annual generation would be 3.1 billion kWh. Development of 
the Devil Canyon site would include a 635-foot high thin-arch dam and power 
plant with four Francis turbines, each rated at 180 MW. The firm annual 
generation would be 3.0 billion kWh with regulated streamflow .from Watana 
storage. The electrical power generated would be transmitted to the 
Fairbanks -Tanana Valley and the Anchorage - Kenai peninsula areas. · The 
recommended development is shown to be economically feasible. 
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(1) The Need for Power 

We agree with and endorse the subject report's assertion in Section 2.o4 
that substantial amounts of new generating capacity will be needed to meet 
future power requirements of the Southcentral Railbelt area. Recent studies 
of the Southcentral and Yukon region (which includes the Southcentral Rail
belt as its main component), as defined in the 1974 Alaska Power Survey Report 
of the EKecutive Advi~ory ColliDlittee, indicate that rapid rates of increase 
in power requirements will continue at least for the balance of the 1970's, 
reflecting economic activity associated with North Slope oil development 
and expansion of commercial and public services. Estimates beyond 1980 
reflect a range of assumptions as to the extent of future resources use and 
industrial and population growth. All indications are that accelerated 
growth will continue through the year 2000, with economic activity generated 
by North Slope oil and natural gas development being a major factor - but 
only one of several important factors. It is generally considered that the 
Southcentral-Yukon regional population will continue to grow at a faster 
rate than the national and state averages, that future additional energy 
systems and other potential mineral developments will have a major effect, 
and that there will be notable expansion in transportation systems. Signi
ficant economic advances for all of Alaska and especially for the Alaska 
Native people should be anticipated as a result of the Alaska Native Claims 
Settlement Act. Other influencing factors could be cited, but the general 
outlook is for fUrther rapid expansion of energy and power requirements in 
the Southcentra1-Yukon area. 

A range of estimates for future power requirements of the Southcentral 
and Yukon regions is presented in the 1974 Report of the AlaSka Power Survey 
Technical Advisory Committee on Economic Analysis and Load Projections. The 
range of estimates attempts to balance a myriad of controlling factors 
includin~ costs, conservation technologies, available energy sources, types 
of Alaskan development, et cetera. The higher growth range anticipates 
si~ificant new energy and mineral developments from among those that appear 
more promising. The lower growth range generally assumes an unqualified 
slackening of the pa~e of development follovdng completion of the Alyeska 
pipeline and, in our opinion, is not considered realistic. The mid-range 
growth rate appears to be a reasonable estimate which we adopt as most repre
sentative based on recent manifentations and our asGessment of future condi
tions. It should be noted that there are several responsible advisory committee 
members who feel that recent acceleration of mineral raw material shortages 
of all kinds indicates a possibility that even the high range estimates 
could be exceeded. Table 1, which is a condensed extract of information 
contained in the aforementioned advisory committee report, summarizes load 
estimates for the Southcentral and Yukon Regions. Indicated load increments 
by decade are as follm·rs: 
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Increments of Sou·. ----~ ..... -J.UAOn .Power Reg,uirements 

1972-1980 1980-1990 1990-2000 1972-2000 
Peak Annual Peak Annual Peak Annual Peak Annual 

Demand Energy Demand Energy Demand Energy Demand Energy 
M~ GWh MW Crlfu MW ffilh m GWh 

Higher 
Estimate 888 4 623 446o 28 llO 2 800 13 070 8 148 45 803 

Mld-Range 638 3 093 930 4 570 1 950 10 240 3 518 17 903 

Accordin13 to the sub,j ect report, a total of 6100 GWh of firm annual 
energy would be produced by the combined Devil Ganyon-Watana system which 
would have a nameplate capacity of lh70 W. Although the report does not 
indicate proposed commercial operation dates, based on information in our 
files the project would be staged and the initial Devil Canyon installation 
(3000 GWh and 720 MW) could become operable in 1985 and the ultimate installa
tion in 1990. Under this timetable it is apparent that there is a need for 
power in the Southcentral-Yukon Region by 1985 and 1990 in the order of mag
nitude of at least as much as the proposed subject development. Therefore, 
operation of the proposed project would help meet the povrer needs of the 
Southcentral Railbelt area by 1985 and beyond. 

{2) Alternative Power Sources and ~uel Situation 

Our recent estimate of povrer values for the Devil Canyon-Watana project 
indicates that the most economical alternative to the project's output would 
be power from a combined cycle generating plant using natural gas as an operat
ing f'uel. We acknowledge the subject report's premise that there are many 
questions concerning fUture availability and costs of natural gas and oil 
for power production. It is the policy of this Commission to discourage use 
of natural gas as an operati~~ fUel for power generation in the contiguous 
United States. Due to changes in requirements, other Federal and/or Stat.e 
agencies may impose restrictions on the future usage of natural gas and oil 
for electric power production throughout Alaska. Recognizing the nndertainty 
of the future availability of natural gas and oil after 1985 for new generat
ing capacity, the possibility of its restrictive use if available, and its 
sensitivity to worldwide pressures, coal may be the most likely alternative 
fuel for thermal-electric plants to be constructed in the mid-19f30' s and beyond. 
Essentially, we agree witl1 the discussion of alternative sources of power in 
paragraphs 6.02.1 - 6.02.10 of the subject report. 
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(3) Other Alternatives to the Proposed Action 

The Corps I m~IS discusses s·everal potential alternative hydroelectric 
developments with~n the Southcentral Railbelt Area. All of these alternati• 
either have a greater adverse environmental impact than the proposed plan, 
or are not considered feasible at the present time. 

Attachment 
(Table 1) 

69-737 0 - 81 - 56 

Very truly yours, 

fl ~ .,;)/ 
/~flv.'::Zy'd-eCf/ (Deputy) 

M. ~'RANK THOMAS 
(Acting) Regional Engineer 
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Toto 1 Poh'Cr Rcqui rcmcn ts 

Southc~ntral and Yukon RQgions ]j 

Actual Reouire~ents Estimated·Future Reguire~c:nts 

1972 1980 1990 
Peak Annual Peak Annual Peak 

2000 
Annual Peal( .: Annual' 

Dem:1nd Energy Demand Energy Demand Energy Dem~nd Energy~ 

Region t1;·l GYlh t·r,·J G\o!h 111\~ Gl·lh t•!\·J G\·/h. ,_____ 

High~r Rate of Growth 

i Scuthcentral 317 , 4-65 990 . 5 020 5 020 30 760 7 190 t..r·· 81f: ..... .J 

Yukon (Interior) 115 542 330 1 61'0 760 3 980 1 390 7 000 

ictal 432 2 007 1 320 6 630 5 780 34 740 8·580 4i 81C 

likely Mid-Range Growth Rate 

Southcentral 790 3 790 ·1 530 7 400 3 040 1: 3~"')"" 
~ " .J 

280 , 310 470 2 270. 910 .!. 6i0 

Tot a 1 1 070 5 100 2 000 9 670 3 950 ,~ o·~ 
~ ... i J 

.l/ As de fi nc:d in the 1974 A 1 as kn Pm·1er Survey 



DRAFI' 

TO: Hr. Vernon K. Hagen 
Office of Chief of Engineers 
Corps of Engineers 
Forrestal Bldg., Rm. 5-F-Ol9 
Washington, D.C. 20314 

FROM: John T. Riedel 
Ch::f.ef, Hydrometeorological Branch 

SUBJ: Tentative·Estimates of Probable Maximum Precipitation (PMP) and Snowmelt 
Criteria for Four Susitna River Drainages 

Introduction 

The Office of Chief of Engineers, Corps of Engineers requested PMP and 

snowmelt criteria for the subject drainages in a memorandum to the 

Hydrometeorological Branch, dated December 12, 1974. The Alaska District 

requested the study be completed by February 1, 1975; however, a more 

realistic date for completing a study in which we have confidence is 

June 1, 1975. Because of the need to soon begin hydrologic studies 

based on meteorological criteria, the Branch has concentrated on the 

problem and has determined the general level of criteria. A range of PHP 

values are given in this memorandum within vhich we believe values from 

a more comprehensive study will fall. The sequences of snowmelt t~nds, 

temperatures, and dew points should be checked with additional studies. 

In addition, if we knew in detail how sno~~elt will be computed, we could 

give emphasis to the more important elements. 

PMP estimates for four drainages 

A range of estimates of PHP for 6, 24, and 72 hours for four 

drainages outlined on the map accompanying the December 12, 1974 memorandum 

are listed in table 1. These are nu1:1bered from 1 to 4 (sm:tllest to largest). 
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The estimates are for the months of August ~ September - the season 

of greatest rainfall potential. For the sn~~lt season, multiply the 

estimates by 70 percent. 

The estimates take into account numerous cocsi~erations including several 

methods of modifying PMP estimates made pre~~~ly for other Alaska 

drainages, and PMP estimates from the l-7este=n :"":Jited States for areas 

with similar terrain. 
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Temperatures and Dew Poi~ts for Snowmelt. 

A. During PMP Storm 

1. Dew point for PMP centered on June 15 • 56°F (assume maximum 1-day PMP 

in middle of 3-day storm). 

2. For PMP placement prior to June 15 s-~tract 0.8°F for each 3-day 

period prior to June 15 (e.g. the ~ dew point for June 12 will be 

55.2°F). This •0.8°F per 3-days may be applied to obtain the maximum 

1-day dew point during the PMP back to as early as May 15. 

3. For first day of PMP storm. subtract l°F from criteria of ~for 3rd 

day of PMP storm subtract 2°F. 

4. Add 2°F to each of the three daily cev points to get daily temperatures 

for the 3-day PMP period. 

B. Temperatures and Dew Points Prior to 3-~y PMP Storm (High dew point case) 

Day prior 
to PMP 

1st 

2d 

3rd 

4th 

Adjustment to t~erature and dew point on 
day of max1WC2 ~ 

~ 
Temperature (°F) 

' 

-2 -2 

-1 

0 

+1 -5 
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Day prior 
to PMP 

1st 

2d 

3rd 

4th 

C. Temperatures, Dew Points Prior to 3~day PMP 
(High temperatu:::-e case) 

Adjustment of temperature and dew point on 
day of maxi'I'IIU3 PMP 

Temperature (°F) 

+1 

+2 

+4 

+7 

Elevation Adjustment 
C:t-,e.. 

-12 

9 

7 

- 6 

For the 3 days of PMP and for the high dew point,..., apply a -3°F per 1000 ft 

to the temperatures and dew points. The basic criteria are considered applicable 

to 1000 mb or zero elevation. 

For the high temperature criteria apply a -4~F per 1000 ft increase in 

elevation. 

Half-day Values 

If half-day values are desired for te~eratures and dew points. the . 

following rules should be followed: 

1. For the hi~h-temperature sequence. apply an l8°F· spread for 

temperatures and a 6°F spread for dew point. For example. for a mean 

daily dew point of 50°F, the half-day values Youlc be 47°F and 53°F. 

2. For the high dew point case, apply a l2°F spread for temperature 

and a 4°F spread for dew point. 
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3. In no case, however, should a ~-== d~• point be used that exceeds 

the 1-day value for that date. For example. the value not to be exceeded 

for June 15 is 56°F, for June 3 (four 3~ ?eriods before June 15) is 

s2.s•r. 
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''ind Criteria for Snowmelt 

Since two sets of criteria (one emphasizing high temperature and the 

other high dew point sequences) are given for snowmelt prior to PMP. 

two sets of wind criteria are also necessary since the pre-PMP synoptic 

situation favoring high temperatures differs from the criteria favoring 

high dew points. The recommended winds. tables 2 and 3. are given by 

elevation bands. In the high dew-point case. table 2.(where synoptic 
exist 

conditionsAfavoring maritime influences prior!£ PMP). the same wind 

for 4-days prior to PMP is appropriate. 

All of the winds presented in tables 2 and 3 have been adjusted for 

applicability over a snow surface. Although a seasonal variation in the 

high dew point wind criteria is realistic for the present tentative 

criteria. they are considered applicable to May and June. 

Snowmelt Winds During the PMP 

Wind criteria for the 3-day PMP are the same for both the high 

temperature and high dew point sequences. They are shown in table 4. 

872 



Snow Pack Available for Melt 

Some work was done in determining the mean and maximum October-April 

precipitation of record for the available precipitation stations. 

These stations and other data are tabulated in table 5. The drainages 

and available stations are shown in figure 1. 

Table S also shows the years of record available for October-April 

precipitation, as well as a column labeled "synthetic October-April . 

precipitation." This gives the sum of tl:e greatest October, greatest 

November, etc., to the greatest April preci?itation total from the 

available record. These synthetic October-April precipitation values 

and the means are plotted on figure 1. 

Approximately 9 years of snow course data are available for 14 locations 

in and surrounding the Susitna drainage. From tbese records, the greatest 

water equivalents were plotted on a map. 'I"::ese varied from a low of 

6 inches at Oshet\a Lake (elevation 2950 ft) to an extreme of 94.5 inches 

at Gulkana Glacier, station C (elevation 6360 ft). A smooth plot of all 

maxima against elevation gave a method of determining depths at other 

elevations. Figure 2 shows resulting smooth water equivalents based on 

smoothed elevation contours and this relation. 

Some additional guidance could be obtained =~oa mean annual precipitation 

maps. One such map available to us is in ~;:oAA Technical Memorandum NWS 

AR-10, "Mean Monthly and Annual Precipitat:!......""ll, Alaska." The mean annual 

of this report covering the Susitna drainage is shown in figure 3. 
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Also on this figure is shown the mean runo!.f for three portions of 

the Susitna River drainage based on the years of record shown. No 

adjustment has been made for evapotranspiration or any other losses. This 

indicates that the actual mean annual prec~~itat!~n is probably greater 

than that given by NWS AR-10. 

Conclusion. Time hasn't allowed checks, e?aluation, and comparison of 

the several types of data summarized here. It appears the .. synthetic: 

October-April precipitation" generally is !.~ss t~m the maximum depths 

over the drainages based on snow course ceasur~=s. There depths, or 

figure 2, would be considered the least that coul:i be available for melt 

in the spring. 

Further Studies 

The variation of precipitation with terrai: featc=es in Alaska is important 

but yet mostly unknown and unstudied. More effor: should be placed on 

attempts to develop mean annual or mean seasonal ?=ecipitation maps; at 

least for the region of the Susitna River. So~ 10 years of data at about 

a dozen or so snow courses could be used ~ this attempt, as well as 

stream runoff values. 

Same work has been done toward estimating ~ depth-area-duration 

values in the August 1967 storm; an import~t in?Ct to the present 

estimates. Attempts should be made to car=y out a complete Part I and 

Part II for this storm, although data are S?arse ~d emphasizing the use of 

streamflow as a data source. 
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The objective of these two studies wich regard to the Susitna drainages 

is to attempt a better evaluation of t~aphic effects, and to make 

a better evaluation of snow pack available for nelt. 

Study of additional storms could give sc.:e important conclusions and 

guidance on how moisture is brought u? ~e Cook Inlet to the Talkeetna 

Mountains and how these mountains effect the moisture. 

Snowmelt criteria in this quick study is licited to 7 days. Considerably 

more work needs to be done to extend this to a longer period. Then we 

would need to emphasize compatability o= a large snow cover and high 

temperatures. More known periods of hit: snowmelt runoff need to be 

studied to determine the synoptic valces of the meteorological parameters. 
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Table 1 

General level of PMP est~tes for 4 
Susitna River drainages 

Drainage 
Number 

Area 72-hr PMP 

1 

2 

3 

4 

(sg mi) 

1260 

4140 

5180 

5810 

For 24-hr PMP, multiply 72-hr value by 0.60. 

For 6-hr PMP, multiply 72-hr value by 0.30. 

(in.) 

9-12 

7~5-10.5 

7;.9 

7-9 

PMP for intermediate durations may be obt~ed from a plotted smooth 
curve through the origin and the 3 values S?eCified. 

Table 2 

Snowmelt Winds preceding PMP for Susi~~ Basins 
for high dew point sequence 

Elevation Dally )ii.!ld speed* 
(ft) ('r.)h) 

sfe 8 

1000 9 

2000 12 

3000 18 

4000 23 

5000 34 

6000 36 

7000 37 

8000 39 

9000 40 
10,000 42 

*For each of the 4 days preceding tee 3-eay ~. 
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,. 
Table 3 

Snowmelt winds preceding ~. for Susitna Basins 
for high temperature sequence 

Daily vind speed (mph) 
Elevation {ft~ Day orior to 3-dai PMP 

1st 2nd 3rd 4th 

sfc 10 13 4 4 

1000 10 13 4 4 

2000 11 14 5 s 
3000 12 16 5 s 
4000 13 16 6 6 

5000 13 17 6 6 

6000 14 18 6 6 

7000 15 20 6 6 

8000 16 20 7 7 

9000 16 20 7 7 

10,000 17 21 7 7 

Table 4 

Winds during 3-day PMP 

'Wind speed (mph) ,i 
Day of Day of 2nd Day of 3rd 

Elevation (ft) maximum P~ highest PMP highest PMP 

sfc 12 9 8 

1000 14 10 9 

2000 19 14 12 

3000 29 21 18 

4000 42 31 27 

5000 56 42 36 

6000 58 44 38 

7000 62 46 40 

8000 64 48 41 

9000 68 51 44 

10,000 70 52 45 
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Table 5 

Stations with Precipitation Records in and surrounding the 
Susitna Drainage 

Mean Number 
Yrs of record for Maximum of months for Synthetic Mean 
complete Oct.-Apr. obs. Oct- Yr of synthetic Oct.- Oct.-Apr. Oct.-Apr. 

Station Elevation precipitation A!!r• :erec. Maximum Al!r• season l!reci;e. PreciJ:!. 
(ft.) (in.) (in.) (in.) 

CD Susitna Meadows 750 4 17.18 70-71 4 23.18 13.77 'I 
CD 

Gulkana 1572 18 6.77 56-57 18 12.68 4.19 

Paxson 2697 2 8.42 43-44 6 14.25 7.64 

Trims Camp 2408 3 23.26 59-60 5 35.82 15.3 

Summit 2401 19 14.09 51-52 20 26.59 7.93 

Tolkoctnn 3'•5 35 21.17 29-30 . 37 40,59 12.26 

Sheep Mountain 2316 13 11.91 59-60 12 18.42 4.78 
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Figure 1.-Drainagc outlines and October-April precipitation in inches. 
(Opper values • synthetic October-April precipi~ation; 

Lower • mean October-April precipitation.) 
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FiRure 2.--Hinimum water equivalents of snow pack in inches (bnaod on Rrons smoothinR 
- of mu~i.um snov courso moaaurc•onts.) 



Figure 3.--Hean annual precipitation and stream runoff (in inches). 



TEN NOST SEVERE STOR..."tS IN UPPER SUSITNA 
BASIN SINCE 1961 

Date of Flows Over 

Year Date of Storm 3S,OOO cfs at Gage 

1962 June 13-15 June 11 to June 

1963 July 16-18 July 7 to 18 

1964 *June 10 June 1 to 22 
i:June 20-27 June 1 to 22 

1965 *June 26-28 June 28 to.June 
*July 12-15 July 13 to July 

1967 July 18-22 July 20 to 22 
Aug 9-16 Aug 13 to 19 

1971 June 29-30 June 23 to July 
July 12-17 July 15 to 16 
Aug 1-10 Aug 8 to 15 

NOTES: (1) Weather Stations 
The Gr.'lc.ious House 
Summit l•'i\A 
HcKinely Park 

(2) U.S.G.S. Gage 
Susitna River at Gold Creek 

Trims Cmup 

(3) * = Used Smnrilit FAA only 
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OFFICE Ot~ TliE GO\"EIIXO)f' 

6 October, 1975 

Colonel Charles A. Debelius 
U.S. Army Corps of Engineers 

Gentlemen: 

ALASKA ElllRiiY OFFICE 

JAYS. HAMMOND, SOVERitOR 

338 OEIIALI STREET- AIICHORAGE 9S5flf 
PHDIIE: 90J.272·0527 

The Alaska State Energy Office, within the Office of the Governor, 
appreciates the importance of the possible development of the 
Upper Susitna River hydro-electric potential. We also appreciate 
the opportunity to express a point or two concerning this matter. 

Before final approval of the two dams now being considered, the 
De vi 1 's Canyon and the \.Ja tana, is made we feel quite strongly that 
a net-energy-benefit analysis should be prepared and circulated for 
study and comment. How much energy will be consumed in the con
struction, operation, and maintenance of these dams, including the 
entire system and other costs such as rerouting highways? How 
does that compare with the energy it will produce? Is that ratio 
worth attaining? These questions need to be addressed and answered. 

Sincerely 

William C. 
Director 
WMc/mgf 

r. rn~eJ:;. 
McConkey ~ 
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DEPAilTMENT O:t"' N~'\.TUilAL llESOtJil~ES 
DIVISION OF PARKS 

April 4, 1975 

RE: 2425 

Colonel Charles A. Debelius 
Corps of Engineers, Alaska District 
Department of the Army 
P. 0. Box 7002 
Anchorage, AK 99510 

Dear Colonel Debelius: 

/ 
JAY S. IIAJIIIONO. 'SYERNDR 

323 E. 4TH AVENUE 
ANCHORAGE 9950! 

Reference is made to your letter of March 18, 1975 and our response 
dated March 19, 1975 concernin3 the cooperative aspects of the planning 
and development of a recreation program for the proposed Devil's Canyon 
Hydroelectric Project and related impoundments. This letter tvill serve 
as a decl'aration of intent on our part to provide the necessary local 
participation at said project, as required under the .Federal Hater 
Project Recreation 1\ct, Public Latv 89-72, to the extent set forth 
hereafter: The State of Alaska would: 

1. Administer project land and water areas for recreational 
purposes. 

2. With legislative approval, contribute in kind, pay, or repay 
with interest, 1/2 of the separable cost for recreation facilities 
and specific recreation lands, in accordance with the Federal 
\.rater Project Recreation .l\ct of 1965. 

3. Operate and maintain said recreation facilities. 

At this·very preliminary stage of planning, we recognize that the 
proposed projects have the potential for fulfilling a portion of the 
significant deficits of recreation facilities '1-lithin the Southcentral 
and Interior regions of Alaska. Fur·thermore, we recognize the very 
general and .tentative nature of the recreation program identified here 
with respect to congressional authorization for further study and 
funding, and the capability of future state budgets to support such 
endeavors. 

It is our understanding tmt more definitive recreation a:-ea and site 
planning would follow project authorization by congress, and based on 
this, formal contract agreement could become possible between our 
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respective agencies. Furthermore, it is our understanding that this 
letter of intent does not bind the State of Alaska to any future formal 
contract agreement with the Corps of Engineers. 

Due to the very limited staff of the Division of Parks, we can provide 
only limited comment and input during this pre-authorization stage of 
planning. However, if authorized, the project will be of great interest 
to the state and at that time we would wish to discuss a formal recreation 
contract agreement. 

Sincerely, 

Director 

cc: Guy R. Hartin, Commissioner 
Department of Natural Resources 

NCJ:krm 
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June 4, 1975 

Re: 2425 

Colonel Charles A. Debelius 
Corps of Engineers, Alaska District 
Department of the Army 
P. 0. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Debelius: 

JAYS. HAMMOIIO. SDVERIIOR 

DmS/011 OF PARKS 121 E. 4TH AYEII/Jl- AIICHORAGC 99501 

The Division of Parks has reviewed the April 1975 draft copy of the 
''Recreation Resource Appendix for Devil' s Canyon Interim Feasbility 
Study", by Don Geil, and we offer the following comments. Generally, 
the report appears adequate; however, it should be pointed out that 
Section 5.01 (Basic Assumptions) is not an accurate statement of the 
intent of the Division of Parks. 

Although the Division of Parks is interested in operating the recreational 
aspects of the Devil's Canyon Project, we do not consider the area as 
nan extension of Denali State Park". We see Devil's Canyon more as an 
independently operated State Recreation Area. Undoubtedly there will be 
a close relationship between Denali State Park and Devil 1 s Canyon, but 
the purposes of a state park are different from those of a Recreation 
Area. It is our feeling that since Devil 1 s Canyon will be subject to 
significant man-made disturbance that the classification of Recreation 
Area is the only definition which can be applied to this project. 

The projected visitor use and recommended development plan for the pro
ject, although in a very conceptual stage, appear reasonable. 

We appreciate the opportunity to review this draft document and look 
forward to continuing communication with the Corps of Engineers on this 
project. 
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~~~~[ @~ rk~~~~~ I JAY 1 IIAJIMOND, COVEINDI 

OFJ.,ICE o•, TilE Go,·Euxon / 

STAT£ I'OIICY DlV£lOPM£NT AND PLANNING / POUCH AD- JUNEAU 99811 
June 9, 1975 ,. fll.rm 

H. W. Holliday 
Chief, Engineering Division 
Department of the At·my 
Alaska District 
Corps of Engineers 
P.O. Box 7002 
Anchorage, Alaska 99510 

Subject: -Southcentral Railbelt Hydroelectric Power Study 
State I.D. No. 75041804 

Dear Mr. Holliday: 

The Alaska State Clearinghouse has completed review on the subject project. 

The following agencies were invited to review and comment: 

State of Alaska 

Department of Community & Regional Affairs 
Department of Economic Development 
Department of Environmental Conservation 
Department of Fish & Game 
Department of Highways 
Department of Law 
Department of Natural Resources 
Division of Lands 
Division of Parks 
Department of Public Works 
Alaska Energy Office 
Office of Comprehensive Health Planning 

Seven of the above agencies responded. 

The Department of Community & Regional Affairs stated: 

In short, the brochure is designed to be a public opinion questionnaire and 
an announcement that a study is in progress. The information-presented is 
Insufficient to warranCcomments on the quality of the study or on the effects the 
proposed Upper Susitna River hydroproject will have on this Department's 
operations. We do have some study content recommendations. 

The Corps has conducted an "inventory and evaluation of the environmental, 
esthetic and recreational resources of the Susitna River". Howc:ver, this 
Information is only available for review at the Anchorage office:. A task team 
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has also been organized to "evaluate environmental, economic, engineering 
and social aspects of hydropower development of the Upper Susitna River 
as well as possible alternatives". This team is responsive to questions~ but 
there is little published information for review and comment. 

We welcome, indeed request, an opportunity to review and comment on a dn;,ft 
and final copy of the study. For this Department to determine the quality of the study 
and the possible effects of the proposed hydt·opt·ojects on our operations, 
at least the following concerns must be addressed in detail: 

1. Effect on Community Growth and Development: 

Development or nondevelopment of additional electric generation capacity 
is a policy issue which must be resolved at all levels of government. A 
decision not to expand generation capacity will tend to slow population 
growth and community development. Whereas the amount of power developed 
and construction schedule can be varied to meet existing and anticipated 
needs or to serve as a catalyst for increased population and industry growth. 

Information on the impacts of the various power development and construction 
schedule alternatives should be available to decision-makers. Direct 
impacts such as population changes and increased traffic associated with 
project construction as well as secondary impacts such as housing shortages, 
demand for municipal services and changes in the natural environment due 
to community growth {or lack of growth) . 

2. Alternatives to the Devil Cany - .. Jjects: 

The U. 5. Senate Public Works Committee resolution specifically requested 
the study on the Devil Canyon and associated projects. Thus, there is an 
inherent pm-hydroelectl'ic bias which may overshadow other alternatives. 
This bias can be seen in the brochure. The only detailed information presented 
Is related to the Devil Canyon projects. The quality of the final study will 
depend on how much consideration is given to alternatives. To adequately 
comment on the Devil Canyon projects, we need to see more information on 
the alternatives. 

The Department of Economic Development stated: 

Hydropowet· is one of several energy resources available to the Southcentral 
region. If developed, it c<m free fossil fuels for export or for their petro
chemical values. The total energy equivalent of capital costs and materials 
for dam consta·uction should be evaluated. Net energy production should 
be positive and preferebly high. 

Southcenta·al Alaska has both the energy potential and the developed frame 
work for surface transportation to market, The threat of over production 
of energy seems highly unlikely, especially if hydropower and fossil fuel 
energy can be interfaced to provide for both industrial and residential 
needs. The region compares well with many industrial nations. 
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The final decision should depend on ca1·eful study of the total energy 
equivalent of the investment in capital and materials. The proposal area 
appears to be favorable with conside1·ation for game crossing and phased 
construction. An optimum energy- envi1·onmental mix should be feasible. 

A series of low dams may yield a bette1· balance with lower drawdown re
quirements and more modest construction costs. Th~ sequence could develop 
over time to gt·ow with requirements and market-- with the plan with the 
best total balance. 

Cost estimates should be supplied to give the public a better idea of the funding 
problem and a compal"ison of this between planning choices. (As against 
Btu equivalents of the power potential.) 

The Department of Environmental Conservation stated: 

We have no comments on the reiterated info1·mation in this study. 

The Department of Law stated: 

The corps should be commended for developing and using this means of 
incorporating public and outside opinions into its planning at an early 
date. 

The Department of Public Works stated: 

We are firmly on record in favor of this project and its impact on public 
works. 

The Alaska Energy Office stated: 

The Alaska Energy Office fully supports the Southcentral Railbelt Hydroelectric 
Power Study now being conducted by the Army Co1·ps of Engineers. Focusing 
on the hydropower potential of the Upper Susitna River, this feasibility study 
also provides an excellent opportunity to investigate other energy resource 
alternatives in the area. 

In 1985, the estimated demand for power in the railbelt area, which contains 
over 75% of the state's population will be around 7,000 million kilowatt hours 
per year. Existing power plants are not capable of meeting this demand; 
therefore, in order for these future needs to be met, it is imperative that 
consideration and advance planning take place now. The feasibility study 
by the.Corps provides an excellent oppourtunity to evaluate not only hydropower 
but other energy resource options available in the region as well. 

The Alaska Energy Office is firmly committed to the premise that the policy 
of continued Alaskan dependence on "non-renewable" fossil fuels must be 
reevaluated. This is because the present traditional energy resources 
(coal, oil, and natUt·al gas) are not unlimitE:d and we must learn to use 
them wisely and in the most efficient wa1 .- ;:;ossible if the United States 
is to ever achieve "energy independence". 
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Although the state's fossil fuels remain virtually untouched, we Alaskans 
must also realize that the demand for use of these fuels outside will become 
more and more intense as these energy resout·ces in the Lower 48 become 
depleted. 

J'oday hydropower is the most attractive "renewable" resource available 
1n the state. A proven technology and economic practicability make it 
commercially competitive with the fossil fuels when generating large 
blocks of electricity. 

Perhaps the greatest hindrance to hydropower development is the potential 
negative impact upon the land, fisheries, and wildlife of the area. Un
fortunately, little detailed information on these possible consequences 
is available. Before construction of any hydroelectric sites on the Upper 
Susitna River can be endorsed by the Alaska Energy Office, a thorough 
environmental impact evaluation of the region must be completed. 

At the present time geothermal, wind, solar, and tidal power are not 
practical enet·gy alternatives for large scale power plants. Future 
technological advances and changing economics, however, may help these 
energy sources play an instrumental role in Alaska's long range energy 
picture. Nuclear power may also have a significant impact in the years ahead, 
but at this time little is known about the state's uranium reserves. 

We do recommend that a detailed inventory of these alternative sources be 
taken for the region now. This valuable information would then be on 
hand when eva I uation of the long range power needs of the area takes place. 

Of course, attention must also be given to possible use of our "non-renew
able" fossil fuels. Continued use of natural gas from Cook Inlet, tapping 
off a natural gas pipeline from the North Slope, construction of additional 
refineries to process Alaskan oil and building production facilities at the 
Susitna and Nenana Coal Fields are all possible short term options which 
must be considered. Further depletion of coal, oil, and gas reserves in the 
Lower 48, the possible deregulation of natural gas, and the volatile Middle 
East situation make the future use of these fuels for power generation 
questionable. There are many other more efficient and required uses for 
these resources. As always all environmental considerations must be 
analyzed before new projects can be condorsed by this office. 

In conclusion, the Southcentral Railbelt Hydroelectric Power Study is 
an Important first step toward what, we hope, will become a coordinated 
and systematic state and federal effort aimed at meeting Alaska.'s future 
energy needs. 

The Office of Comprehensive Health Planning stated: 

This office has no comment. 
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In reviewing the comments received, and from conversations with those agencies 
not responding to this public brochure, there is not enough information in this 
document to fo1·m any sort of state position on this project at this time. However, we 
hope these comments will be of some assistance to you in the development of 
the draft environmental impact statement. 

cc: Robert Weeden, DPDP 
Robert LeResche, F&G 

69-737 0 - 81 - 57 

Sincerely, 

·'i . / , 
f . .,//'·. . . . . ' ~;: .:~ :< . ; ;.: ;.. v ... /,,~.'>·' , 
Ra;tmond W. Estess 
State-Federal Coordinator 

891 



JAY $. NAIIIIIIIID, &DVEJNQI 

OFFICE OF TilE GOVEilNOR 

STA7l POLI&r DEVElOPMENT AND PLANNINS POUCH AD-JUNEAU 1!1811 
IHDNE 46SJ511 

Colonel Charles A. Debelius 
District Engineer 
Corps of Engtneers 
Alaska District· 
P. 0. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Debelius: 

September 12, 1975 

In response to you August 28, 1975 letter the State of Alaska definitely 
sees a need to reserve lands for public recreation and fish and wildlife 
purposes within the proposed Devil Canyon-Watana power project, if 
concerned agencies and Congress approve the project. 

More extensive studies should be conducted by the State and Federal 
agencies on land use in the upper Susitna River area before any decision 
is made on the boundaries of the proposed power project. We would like 
to be involved in any future studies on land use in this area. 

If we can be of further assistance, please advise. 

Sincerely, 

~/J11.~ 
W. Estess 
deral Coordinator 
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29 May 1975 

UNIVERSITY OF ALASKA 

COLLEGE, ALASKA 9970 I 

Southcentral Railbelt Task Team 
Corps of Engineers, Alaska District 
Box 7002. 
Anchorage, Alaska 99510 

Dear Sirs: 

The comments I make here are my own and don•t necessarily represent 
the opinions of the Institute of Water Resources. 

The Susitna River Hydro-electric project stirs mixed reactio.ns with 
me. It is easy to recommend the project on tt•s merit of saving oil, but 
will that really happen or will it attract industrial development and 
leave the domestic market still reliant on oil fired generators? Before 
I would support this project I would have to be convinced that the power 
will be used by Alaskan home owners and not for stimulation of industrial 
development. 

I feel there are better solutions to our energy problem which should 
be tried before building hydro projects. Energy conservation measures 
could be used to decrease demand. This should be tried through a combina
tion of 1) public awareness campaigns, 2)raising fuel prices, and 3) giving 
tax incentives for insulating and other energy saving measures. 

Development of alternate energy sources should also be given priority to 
dam construction on the Susitna River. Solar, wind, tidal and refuse burn
ing are all viable energy sources which could easily be developed. 

Another area that I am concerned about is water quality and for the last 
year I have studied the effect of reservoirs on water quality extensively. 
The following is the conclusion of my masters special topics paper, a copy 
of which is included. 

11 In a reservoir the processes of stratification, eutrophication, 
evaporation, sedimentation, ice cover and leaching all cause 
changes in water quality to occur. Examination of the processes 
and their inter-relations is essential to a complete understand
ing of what changes will take place in impoundment water quality. 
The results may be an improvement in water quality although often 
times the water is degraded. 
In general, reservoirs are documented to cause increases in the 
concentrations of color, total dissolved solids, electrical con
ductivity, alkalinity, hardness, iron, manganese, chlorides, nit
rogen, phosphorus, and carbon. The concentrations of suspended 
matter, dissolved oxygen and bacteria usually decrease as water 
passes through a reservoir. 
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The literature shows that removal of organic material prior 
to reservoir site inundation results in improved water quality 
characteristics. The various methods of aerating the hypolimnion, 
withdrawing only selected layers of water and applying chemicals 
have all met with some degree of success in alleviating reser
voir problems." 

I recommend, if the project is built, that it include the following 
operational and design features. 

1) The reservoir sites should be cleared of all trees and brush. Areas of 
deep organic material should either be covered with inorganic material or 
removed. ~.::-. ~ 

2) The dam should be designed with multiple outlets at different eleva
tions so as to allow for the controlled release of specific water layers. 

3) Aeration devices should be installed for use in controlling strati
fication and low dissolved oxygen. 

4) A sound water quality management plan should be developed to protect· 
downstream fisheries and water uses. 

In closing I emphasize my point that the project should be for replacement 
of oil and gas use and not for stimulation of industrial development with 
cheap power. 
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Environmental Engineer 



MATANUSKA ELECTRIC AssOCIATION, INc. 

June 10, 1975 

District Engineer 
Alaska District, Corps of Engineers 
Box 7002 
Anchorage, Alaska 99510 

P. 0. Box "G" 

PALMER, ALASKA 99645 
TELEPHONE 

(907) 745-:1231 

The Board of Directors and ~1anagernent of Matanuska Electric Association, Inc. 
v1ish to go on record as being in full support of the full development of the 
Upper Susitna River hydroelectric potential to be brought on line on a· schedule 
that will be paced to the needs of the railbelt area. 

!·lEA's service area extends from Eagle River northerly to include the Knik River. 
Matanuska River, and much of the Susitna River valleys. It is our firm belief 
that the development of Susitna hydro is the most realistic solution to the areas' 
growing needs. MEA's projections indicate that its system requirements could 
easily exceed 100 megawatts by the time the first Devil Canyon units could 
come on the line. 

~Je are much in favor of the development of this renewable resource which, in a 
moderate way, can help to conserve fossil fuels for other than boiler fuel to 
generate needed electricity. 

The South Central Railbelt Area continues to grow at a rapid rate with its 
demand for electric energy steadily rising. The need cannot be met by such 
interesting sources of energy such as wind, solar, tidal, or geothermal on any 
kind of realistic schedule. Gas and oil should be conserved. Coal could be 
used as it is in abundance in this area; however, we see some serious environ
mental objections to large scale mining and coal burning electric generation 
plants. 

We see no reason to consider development of nuclear energy v1hen we have the 
Susitna potential at our doorstep with its minimal environmental impact. Of 
the several alternate plans it would be our opinion that the final decision 
should rest on the combination that will most efficiently harness the full 
potential of the river system for the production of hydroelectric energy. 

We predict that the construction of the project and the availability of an 
abundance of electric energy will impact the railbelt area and hasten its 
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occupation and development in many ways, such as farming, mining, commercial, 
industrial, and residential activities. 

It's our fear that without the earliest possible availability of Susitna hydro 
energy in the railbelt ~rea we will see utilities, of necessity, turning to 
less efficient, less desirable environmentally, and more costly alternatesthat 
will not be to the maximum benefit of the region and its people. 

~ t./f(/ . 
~~Ju---
Willard H. J6hnson, P.E. 
Genera 1 Manager 

en 
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Col. Charles A Dehelius, 
Alaska District f~gin~~r 
U. S. Army, Corps of F..ngineers 
P. o. Box 7002 
Anchorage • Alaska 99510 

Sir: 

f\:l ""t"~ t l 5th ~\'~nu• 
Anchoul~ • AlM\:t ~'9~nl 

Your presentation, yesterday, of the Devils Canyon hydro-electric complex, 
to the Anchorage Ol.apter of the Alaska Society of Professional Engineers, 
was most interesting. 

I have one complaint. You stated that the Benefit/Cost ratio '~as slightly 
better than unity, and that it had been developed with al temati ve the mal 
systems fired by fossil fuels. Further, as I asked you, the basis for com
paring the cost of electricity generated from using natural gas did not in
clude the obvious escalation. in the cost of this fuel. In addition, I 
Hould venture to say that natural gas Hill become so costly as a fuel by the 
end of the century its use for such purposes will become prohibitively cost
ly. In fact, at our present rate of consumption, I would expect the known 
gas fields in Alaska to be depleted ,.,.i thin t\vo or three decades. 

Thus, comparison of costs based upon present prices· of a fuel which will 
increase in price conC'Oirll!litantly with a rising demand for electricity • and, 
in all likelihood will not even be available at the halfway point in the 
"fifty year" life of the project, is patently absurd. 

Althoug.'l-t Alaska has vast deposits of coal, the costs for this fuel also 
nrust be expected to rise during the rest of the century. I had .not asked 
if cost escalation had been taken into account.! assume that, as for gas, 
it hadn It been. Since the supply of coal is so large, there is no reason to 
question its availability well beyond the end of the century, and, according;. •·· · 
ly, the cost should not increase as sharply as for gas. TI1e plethora notWith
standing, the crucial necessity for environmental conservation will have to 
pay for restoration of mined lands, removal of sulfur and other atmospheric 
contaminants, disposal of ashes, and dispersal of waste heat - all subject 
to inflationary pressures - if the B/C ratia is to be logical. 

Water is a renewable resource; fossil fuels are not. 

Very truly yours, 

~{_f:f!f 
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Alas~:a .Ji.stric t 
:orns of ::n,·i!":.sr:rs 
P.O~ ?rz 7062 
Anchora::e, Alas::e, 9?51C 

J<?a r ::;ir: 

410 Sl·~arland :Iall 
University of Alaska 

Fairbanks, Alasl\:a 99701 
Oct 7, 1975 

I at t0:1d.A::J ycur l:c:t~:i1~:;s heLl h·-:rs. in Fairban'<s in October, ;lith 
-:-reat intcr:-st B.:c.:~. concn:::-n for th<> futuro dcv~:lol!:-:'.cnt of th8 pro:posec. 
~a~:Js on th,~ :::i·: .:iusitTla ~i'it=>r. 

I ·:ras ZO!ii')·::lHlt-, S'l!""':::-iscd ·::hen Colonel ~obr::lius ··1cn tioned that there 
~i:ht still h;:> a :::os::;ibili ty 8f aC.rl.i tional da·-: construction such 
as the :<a~.,..,art. · ·;::.Gn the Cor .. lS triss to resurrect such sl:clr;tons 
of this !nacni"t'.t::, c-f -hiolo_:ical blnnder, it :~a~-::cs one wonder about 
S'Yu·. of t~v :::--::-a3:!1i~_- b;:hind ;;resr-nt: sturlir:·s. 

~lthou~h I ~oul· ~~ t~~ first tc ad~it that the J~vil's Canyon area 
···~"' 1,.~ h · tja..- ~ .... ~~- .... ~•·· thn 'h ... 1 at'ot L' ~"' -~ ··- '"' .... • ... ,""~ ... at I .•. Al ... C....:zq1 _;_ •••. :;. .. ~~ .•.• CS~ CC 1 1 ~01 "" ••. e. .•.• ~1 .. € 1TI vi'l. ·:>t. e, 
fe<:J. that 1 t is ;:-::c:::ssary to evaluatCJ all of Alas::a' s resources, 
ani ~isc lane u2: :::lanni~:j ~ith tho best and ~iFes~ use of r0sources 
inst0a1 of 1D~:::~in: in a ~i~cs neal style. 

l r~~l that tt~ ;u~stiori should bs rais~~ as to the ~zccssity cf 
a r1a:··: for !lyr~!':-:2_r :t:::-ic ~o·:;:;:: Jat this ti:·H' • 7i.1e~:: a::.·n r:n·::;SE'ntly 
·oa~1~· -:nc:r:·y rr:::::·..:.~·c:r::s b·:-:·L1.:. ·:::is:::-~. in :~18-s~::.a. ?lari::J.'.' of rratu:::-al 
~a::; has bcs:1 '=-8.:: .. .:ic:J. ClJ. ~ -:-cr· ~vex- a icc a.~~_,~ in Ceo:~ Inlr.t. ,i\s a 

stu·1c!'l:. pn ca ·-~···.t::- 3':. th2 University of .\lasl~a at Gsll·~~·.:, I ·:;itnsss 
·:-n ~ire floo::::-s •.u:::r:: ~~-ssarily burni:l~ ..:lcctri~i ty 21.: hou.rs a ::i.e.y, and 
-:;.::n.su::lJticn is at a :::a:·i-:nm. 

·~h..,. fact. that t~:: Co:::-~1s of :rr:inc:r:::::-s is :!_:'lan~1in" this :::rcjr.:t at 
::11s ti,·~c, ~:::-icr ts ~:no·:1lcr1 -::8 of ":hr:· route the :-:o.s ~i:x:lin<~ ·:1~.11 

'.::>.~:-;, ~.nr::_s.::..tr:z a.n att:i.tudr; cf "::~~vr::lop.m8nt fer ::-ic·vclc:::::::r:·nt 's So':o" 
V• !_)cr~w}:G q!lC ~ . .::: a ·;;ell ~:nc;m .:;.las~~.:G'l. invers.;ly. 

If i.nfact the ~iorth Slope ,:as l!l.:?'Jline does ::o th.rou~~h l'.lasl::a, it 
~auld a~~~ar tc ~c ~o bo cztrc~clv short si-htod at thia ti~e to 
::--o ahc'a~( ·:lith r:onstructicn !:'lans J was '?.'ell as cncoura~in .. ,-~ore -::astc 
cf Al~sl:a 1 s rcr.e·:;ablc anc: non rcnc·>:ablc rcsourGcs. 

Yours sincerely, 

.~~./~'-'-! 
Barbara '.1in1:{ley f. 

cc: Governor Ha::1:-:.ond 
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Col. Charles A Debelius 
Department of the Army 
Alaska District Corps of Engineers 
P. 0. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Debelius: 

BOX 2037 ANCHORAGE, ALASKA 

October 7, 1975 

The Mountaineering Club of Alaska is a recreational organization located 
in Anchorage, Alaska and has approximately two hundred fifty mamberships 
representing a slightly larger number of individuals. 

Two primary interests of the club are mountaineering an:d wilderness 
backpacking and exploration. 

We oppose the proposed construction of the Upper Susitna Hydroelectric 
Project because of its intrusion into an area of wilderness close to 
Anchorage. We are concerned not only with the inundation of a scenic 
white-water river but also with the establishment of a permanent access 
road and other recreational projects which would encourage

1
motorized 

recreation in the area. 

The Mountaineering Club supports creation of the Talkeetna Mountain 
State Park to the south of the area in question and is concerned that 
the dams project and related recreational development in the adjoining 
region would detract from the wilderness aspect of the northern portions 
of the Talkeetna Mountain State Park. 

We are particularly concerned with the potential for heavy off road 
vehicle (QRV) use in the immediate area of the access road and perhaps 
spilling into even further reaches of this \vilderness. In this regard 
we are reminded of the ORV problem along the Denali Highway during 
hunting season. '' 

Thank you for this opportunity to express our concerns. 

Yours truly, 

&/1? .• ~ 
President 
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FAIRBANK· 

Col. Charles A. Debe1ius 
Col. Corps of Engineers 
District Engineer 
Box 7002 

Bo 

Anchorage. Alaska 99510 

Dear Col. Oebelius: 

October 13. 1975 

As stated at the public hearing held on October 8th, the Fairbanks Nbrth 
Star Borough is supporting development of the hydro-electric potential of 
the Upper Susitna River as a means of meeting future needs for energy in 
Interior Alaska. 

Only through utilization of a natural renewable resource can we best use 
our non-renewable resource. 

Interior Alaska is well along is its development as a service area for 
petroleum and gas fields to the north. The need for electrio power is 
critical now and will become more critical as industrial and commercial 
development takes place. 

Long range planning is necessary, but time is slipping by and the energy 
needs will soon be upon us. It is important that funds be made available 
for the pre-construction planning for hydro-electric power. We will add 
whatever support we can. 

JAC:lsa 

cc: U. S. Senator Ted Stevens 
U. S. Senator Mike Gravel 
U. S. Representative Don Young 
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RESOLUTION NO. 75-40 

By: John A. Carlson 
Introduced: 10/9/75 
Adopted: 10/9/75 

A RESOLUTION URGING THAT THE CORPS OF ENGINEERS 
CONTINUE THE UPPER SUSITNA RIVER BASIN PRE
CONSTRUCTION PLANNING. 

WHEREAS, the Corps of Engineers has been doing preliminary studies 

of the Susitna River Hydro-Electric power potential, and 

WHEREAS, reports indicate this as a feasible source of energy to 

generate electricity, and 

WHEREAS, use of hydro power would conserve natural non-renewable 

resources such as petroleum, natural gas and coal, and 

WHEREAS, energy demands are increasing as Interior Alaska develops, 

and 

WHEREAS, it is important that a source of dependable, reliable, 

economical power be provided for Interior Alaska: 

NOW, THEREFORE, BE IT RESOLVED by the assembly of the Fairbanks North 

Star Borough that the Corps of Engineers continue the Upper Susitna River Basin 

(Southcentral railbelt area), Alaska pre-construction planning. 

PASSED AND APPROVED THIS 9th DAY OF october 1975. 
------------~------------

. ,.,,\illlllltt,, ... .., ,, 
/' \ ).t '· ·'I':-.'''' 

(
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STILLWATER CLINIC 
80X 8 

COLUMBUS, MONTANA 

October 21, 1975 

Alaska District Corp of Engineers 
Anchorage, Alaska 

99500 

Re: Upper Susitna Basin Hydro-Electric Pbwer Development. 

Dear Sirs: 

It comes to my attention that a power development 
including a dam or several dams in the upper Susitna 
and Devil's Canyon is still being proposed. It is my 
feeling that very little thought has been given to the 
environmental impact that such a project would have, and 
the permanent loss of some tremendous river floating and 
boating in the future years. This particular stretch of 
river is as magnificent, as far as rivers go, as McKinley 
is when one considers ~ts relationship to other mountains. 
I feel that any measure to change or deface this river 
should be as carefully considered as would a proposal to 
change or de~ace Mount Me .Kinley. 

I wish you would enter this statement in the hearing 
record as evidence that there is strong opposition to the 
Devil's Canyon Dam that will permanently destroy the marvels 
of this canyon. 

Sincerely yours 

(i)/xi. L~J '(). L __ ~ . . l_; .. ·:,/{-:1~~ 1 (~VV~. 
C.H. Swanson Jr •• M.D. · . . 

CHS/ch 
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Greater Anchorage 

CHAMBER of COMMERCE 

October 22, 1975 

Colonel Charles A. Debelius 
District Engineer 
Corps of Engineers 
P.O. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Debelius: 

Crossroads of the Air W 

On behalf of the Board of Directors and membership of the Anchorage Chamber 
of Commerce, I wish t.o express our total support for the development of hydro
electric power iri 'the Upper Susitna River area. 

The Chamber would like to offer its services in helping to promote the con
struction of the Devil's Canyon and Watana dams as soon as possible. Please 
call on us for any further help we may provide. 

Sincerely yours, 

"d~v tJ.~~u· 
Loren H. Lounsbury 
President 

sww 
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Knik Kanoers & Kayakers, Inc. 
3014 Columbia 
Anchorage, Alaska 99504 
17 November, 1975 

Col. Charles A. Debelius, District Engineer 
Alasl{a District,. Corps of Engineers 
Department of the Army 
P.O. Box 7002 
AnchoraGe, Alaska 99510 

Dear Col. Debelius: 

The Knik l~noers & Kayakers wish to go on record as opposing 
the construction of any dams on the Susitna River. Such 
development would destroy a major wilderness whitewater river, 
termed "the biggest in North America" by its first paddler, 
Dr. \·!alter Blackadar. 

In the 'fifties and •sixties the Corps dammed a number of 
the nation's finest whitewater rivers in the name of 11 progress. 11 

Yet each new dam served only to spur on further profligate 
use of energy. In other words, these beautiful rivers were 
sacrificed to no useful purpose. Nowadays such economic 
boond.og~les would never win approval, yet the Corps is attempt
ine to start the same destructive, wasteful process here with 
one of the country's most spectacular, wildest, loveliest 
rivera. The Susitna must be left to run free for future 
generations. 
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Ed Swanson 
President 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 

Anchorage, Alaska 

SOUTH CENTRAL RAILBELT AREA 

UPPER SUSITNA RIVER BASIN 

HYDROELECTRIC PROJECT 

TWO DAM PLAN 

October 1975 
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United States Department of the Interior 
FISH AND WiLDLIFE SERVICE 

ALASKA AREA OFFICE 
813 D STREET 

ANCHORAGE, ALASKA 99501 

Colonel Charles A. Debelius 
District Engineer 
Alaska .District 
Corps of Engineers 
PO Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Debeli~s: 

OCT 1 o 2975 

In response to your letter of March 10, 1975, this is our detailed 
report on portions of the Susitna River hydroelectric projects 
associated with the Southcentral Railbelt Area investigation. This 
report has been prepared in .accordance with the Fish and Wildlife 
Coordination Act, 48 Stat. 401, as amended: 16 U.S.C. 661 et seq., 
and the National Environmental Policy Act of 1969 (P.L. 90-190; 83 
Stat. 652-856). This report is limited to the selected two-dam 
plan, i.e., Devil Canyon and Watana Damsites on the Susitna River. 
The Denali damsite was deleted for several reasons, e.g., anticipated 
severe environmental problems, and the late planning schedule (1995). 
Further, there is not time within the allotted time frame to conduct 
a detailed evaluation and prepare a fish and wildlife plan for all 
three sites. Should the Denali proposal become a viable and imminent 
alternative the Service, in cooperation with. the Alaska Department of 
Fish and Game, will prepare a detailed report on that project at a 
later date. 

This· report has been prepared in cooperation with the Alaska Department 
of Fish and Game as indicated by the appended letter of October 8, 1975~ 
from Commissioner James W. Brooks, and by the National Marine Fisheries 
Service as indicated by their letter of October 8, 1975, from Regional 
Director Harry Rietze. · · 
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DESCRIPTION OF THE AREA 

The Susitna River Basin lies in southcentral Alaska north of the farthest 
inland projection of Cook Inlet between latitudes 61° - 64° north and 
longitudes 146° - 153° west. Total drainage of the basin comprises 
about 19,300 square miles of relatively uninhabited lands. The basin 
is bordered on the south by the waters of Cook Inlet and the Talkeetna 
Mountains, on the east by.the Talkeetna Mountains and the Copper River 
plateau, and on the west and north by the Alaska Range. 

The main stem of the Susitna Rive1· from its source in the Alaska Range to 
its point of discharge into Cook Inlet is about 275 miles long. It flows 
southward from the Alaska Range for about 60 miles; thence, in a general 
westerly direction through the Talkeetna Mountains for about 100 miles, 
and then south for the remaining 115 miles. to its mouth at the head of 
Cook Inlet. 

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

The Yentna River, one of the largest tributaries, begins in the mountains 
of the Alaska Range, flows in a general southeasterly direction for 
approximately 95 miles, and enters the Susitna River 24 miles upstream 
from tidewater. Alexander Creek,' Deshka River, Montana, Geese,. Sheep, 
Caswell, Little Willow, and Willow Creeks are major clear water tribu
taries on the Susitna River. 

The Talkeetna River has its origin in the Talkeetna Mountains. It flows 
in a westerly direction and discharges into the Susitna River 80 milt;l 
upstream from tidewater. 

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

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

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

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

Climate of the Susitna Basin is rather diversified. Latitude of the 
region gives it long winters and short summers with great variation 
in the length of the daylight between winter and summer. 
The lower Susitna Basin owes its relatively moderate climate·to the 
warm waters of the Pacific on the south and the barriers of surrounding 
mountains. Summers are characterized by moderate temperatures, cloudy 
days, and gentle rains; winters are cold and the snowfall is fairly heavy. 
Talkeetna, representative of the lower basin, has an annual mean temperature 
of 33.2°F., and an average annual precipitation of 28.85 inches. 

I 

The upper Susitna Basin, separated from the coast by high mountains, 
has a somewhat more severe climate than the lower basin. The nearest 
weather station at Mount McKinley Park has an annual mean temperature 
of 27.5°F., and annual precipitation of 14.44 inches. 

Spruce, birch, aspen, cottonwood, willow, and alder are found through-
out the lower basin up to about 2,000 feet. These are interspersed 
with low muskeg vegetation on the floor of the basin and grassy meadows 
on higher benches. Und~rstory of timbered areas consists of moss, ferns, 
high and low bush cranberry, devil's club, wild rose, blueberry, currants, 
grass, and wildflowers. Above timbetline, thickets of alder and willow 
occur interspersed with grassy meadows. Above this zone vegetation 
consists of moss, lichens, and wildflowers. 
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Spruce occurs throughout the upper basin up to the 2,500 to 3,000 foot 
timberline. Low, scrubby, black spruce grows on the poorly drained 
bottomland, while the larger white spruce is found on better drained 
sites. Dwarf birch is distributed throughout the upper basin, and willow 
occurs along water bodies. White birch and alder occur in limited 
amounts. The understory includes blueberry, low-bush cranberry, 
Labrador tea, crowberry, fireweed, mosses, and lichens. Muskeg is 
interspersed throughout the bottomland and tundra is present through-
out better drained areas. 

Within the project area of influence is Mount McKinley National Park, 
which lies some 50 miles to the northwest of Devil Canyon. The Park 
contains about 3,030 square miles and is the second largest park in the 
national park system, exceeded in size only by Yellowstone National Park. 
It was created by an act of Congress in 1917 and has as one of its ob
jectives the protection of the great herds of mountain sheep and caribou 
in this portion of the Alaska Range. Mount McKinley, the highest mountain 
in North America, is the principal scenic feature of the park. This lofty 
peak rises 20,320 feet above sea level, and soars some 17,000 feet 
above the surrounding forested plateau; it is the only mountain in the 
world to rise so high from its own base. 

Human population of the basin is chiefly concentrated along the railbelt 
with trappers and miners utilizing the entire basin. The proposed pro
ject is located approximately midway between Anchorage and Fairbanks, 
the two largest cities in the State. It is estimated that these two 
areas contain about 226,500 people or approximately 75 percent of the 
entire State•s population. 

Until 1971, the Alaska Railroad was the only overland means of transportation 
through the lower Susitna River Basin. The recently constructed Parks 
Highway now parallels the railroad. The Denali Highway passes through the 
headwater portion of the upper Susitna Basin. Although other secondary 
roads are being developed, access to remote areas is still possible 
only by air and boat travel. 

Economic activities are chiefly centered in the lower 100 miles of the 
basin along the railbelt. The commercial fishery, utilizing the Susitna 
salmon runs is located in Cook Inlet.. Placer and lode gold., tungsten,. 
and construction materials are produced in this 1 ower area, but only 
in limited quantities. Coal and other minerals are present and are 
receiving more attention as demand increases. Much of the basin is 
under lease by oil interests. Portions of the lower basin are suited 
for agriculture and forest industr.i es, which sti 11 await full development. 
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DESCRIPTION OF THE PROJECT 

Devil Canyon: The dam, rising 635 feet above its foundation and 565 feet 
above the norma 1 water surface of the r1 ver, wi 11 be of a concrete-arch 
design at river mile 134. It will have a crest length of 2,475 fe!=!t. 
The reservoir created by the dam wi 11 have a surface area of 7,550 acres 
and inundate the Susitna River bed 28 miles upstream to near the Watana 
damsite. 

Watana: The Watana structure would be a rock fill dam rising 810 feet at 
river mile 165 and would have a ·crest length of 3,450 feet, at an elevation 
of 2,200 feet m.s.l. The structure would create a reservoir with a surface 
area of 43,000 acres.and will i~undate about 54 miles of the Susitna River. 
Preliminary reservoir data are shown in Table 1. 

Table 1. Pertinent Dam and Reservoir Datal! 

Norm. Pool Miles of 
Type of Crest Struct. elevation Surface Storage river 
Con st. Length Height m.s.l. acres (ac/ft.) inundated 

Devil concrete 2,475 635 1 ,450 7,550 1 ,050,000 28 
Canyon thin-arch 

Watana rockfi 11 3,450 810 2,200 43,000 9,400,000 54 

.lJ Both structures are designed to withstand an earthquake of 8.5 on the 
Richter scale with an epicenter factor of 40 miJes. 

Distribution of the power would require a transmission line from Watana 
to Gold Creek where it would be split. The Anchorage route would 
parallel the Susitna River to the Nancy Lakes area, thence due south 
to Point MacKenzie. The Fairbanks corridor would run north from Gold 
Creek to Chulitna at which point it would generally follow the Parks 
Highway and Alaska Railroad to the existing substation at Ester. The 
transmission corridor would be about 334 miles in length. Average width 
would be 125 feet and total required right-of-way would be about 5,100 
acres. (Transmission cor~idor data is set forth in Table 2). 
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Double Circuit 

Route 

Length 

Cleared 
ri ght-of-.way 

Towers 

Table 2. Transmission Corridor System 

To Anchorage 

136 miles 
345 kv 

Southern 

Powerhouse - Gold Creek -
SW along Susitna R., ARR
Talkeetna -.E. bank Susitna 
R. - Nancy Lake area - S. 
to Pt. MacKenzie. 

Devil Canyon-MacKenzie 
140 mi. 

Devil Canyon-MacKenzie 

140 feet 

To Fairbanks 

198 miles 
230 kv 

Northern 

Gold Creek N. to Chulitna 
along Parks Highway, ARR 
thru Broad Pass, Nenana 
Canyon - Healy, then along 
existing line - Gold Hill -
Ester. 

Devil Canyon-Ester 
200 mi. 

Devil Canyon-Ester 

140 feet 

Steel or aluminum 

Combined electrical production of both dams would be 6.1 billion 
kilowatt hours of firm energy annually. The two-dam system would . 
also be capable of providing an additional .7 billion kilowatt hours 
of secondary electrical energy. 
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FISH AND WILDLIFE RESOURCES . 

Fishery 

Sport: During the warmer months of the year, the Susitna River is 
silt-laden throughout its entire course due to its glacial origin. 
Sport fishing is thereby limited to the clear-water tributaries, 
sloughs, and areas in the main Susitna River near the mouths of these 
tributaries. Principal freshwater sport fishi~g species are salmon, 
rainbow and lake trout, Dolly Varden, and grayling. Other. species 
of lesser importance are burbot and whitefish. The longnose sucker, 
sculpin, three~spine and nine-spine sticklebacks are present in the 
river but are generally not considered as important sport fishes. 

Sport fishing pressur~ in the Susitna Basin immediately above the Devil 
Canyon site is relatively light, with the primary limitation being that 
of access. Many lakes and rivers afford landing sites for float-equipped 
aircraft, and fishermen using this method of transportation are fre
quently rewarded with good catches. The Alaska Railroad and the Parks 
Highway are the primary means of access to the lower basin. During the 
summer season, trains sometimes make unscheduled stops at streams along 
the way to accommodate photographers and fishermen. Completion of the 
Denali Highway in 1957 opened a small portion of the upper Susitna 
Basin to fishermen. The Tyone River, originating at Lake Louise and 
flowing northwest to the Susitna River, has increased in popularity with 
boat fishermen during the last ten years and is believed to support the 
largest winter burbot fishery in the state. 

That section of the Susitna River downstream from Devil Canyon to its 
confluence with the Talkeetna and Chulitna Rivers is fed by a few 
clear tributary streams which furnish habitat for salmon, rainbow trout, 
grayling, Dolly Varden; and burbot. It is not known how extensively the 
main stem Susitna below the Devil Canyon damsite is utilized for spawning 
by these fish. but such usage is probably light due to the silt-laden 
water and the relatively muddy. sandy nature of the channel. Sport · 
fishing between the damsite and confluence of the Susitna, Talkeetna, 
and Chulitna Rivers is limited to the mouths of the few clear-water 
tributaries. Lake trout are present in certain parts of the tributary 
drainages which contain deep lakes above the Devil Canyon site. The 
Devil Canyon impoundment area is a rugged, narrow canyon with several 
rapids and a few clear-water tributaries, the largest being Fog Creek 
and Devil Creek. Grayling. whitefish, burbot. suckers, and cottids 
occur in these tributaries and in the main river. 
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An economic survey conducted by Sport Fish personnel of the Alaska 
Department of Fish and Game on nine Susitna tributaries from Willow to 
Talkeetna indicated 21,153 anglers expended $255,092 in the Matanuska
Susitna and Greater Anchorage Boroughs during a brief 35-day salmon 
fishery. These figures and values are now several years old. Angling 
intensity has risen sharply since that time and the demand for recreational 
salmon angling is at an unprecedented level. These figures might easily 
double if a similar study were conducted at this time. 

Commercial: That section of the Susitna River downstream from the Devil 
Canyon damsite to its confluence with the Talkeetna and Chulitna Rivers 
is fed by a few clear tributary streams which furnish spawnin~ and 
rearing grounds for five species of Pacific salmon: sockeye (red); coho 
(silver); chinook (king); pink (humpback); and chum (dog). Portage 
Creek, three miles below the Devil Canyon damsite, is the uppermost 
tributary on the Susitna River where significant numbers of spawning 
salmon have been noted. Investigations conducted by the Fish and Wildlife 
Service intermittently from 1952 to 1975 failed to reveal the presence 
of adult or young salmon above the proposed Devil Canyon damsite. No 
actual waterfalls or physical barriers have been observed in or above 
the Devil Canyon area which would pr-eclude salmon from utilizing the 
drainage area above the damsite. The most logical reason for the absence 
of salmon from the area, however, is the probability of a hydraulic block 
resulting from high water velocities for several river miles within Devil 
Canyon. 

Twenty-seven spring fed slough areas adjacent to the main stream Susitna 
River between the Devil Canyon damsite and the confluence of the Chulitna 
River have recently been identified as being important· for fish rearing. 
Adult spawning salmon have been recorded in 9 of the 27 sloughs. Rearing 
salmon fry have been observed in 17 of the sloughs. Additional slough 
areas are probably present in the same reach or further downstream. Adult 
spawning salmon have also been observed in nine-clear-water creeks. 

Studies concerning both sport and commercial fisheries are currently 
being conducted under contract between the Alaska Department of Fish and 
Game and the U. S. Fish and Wildlife Service. Unfortunately, study re
sults are not available for this report because of time restraints im
posed on both agencies. 
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The Commercial Fisheries Division of the Alaska Department of Fish and 
Game provided the following estimates in Table 3 of maximum sustained 
yields (MSY) based on historical catch trends for salmon produced in 
the gill net districts of Cook Inlet, i.e. the area north of the latitude 
of Anchor Point. 

It should be noted the figures shown in Table 3 and those following 
reflect only minimal estimates of yalue to commercial fishermen and do 
not include the equally important additional values related to 1) license 
revenues, 2) taxation of salmon case pack, 3) contribution to supportive 
services dependent upon commerical fishing industry, 4) investments in 
fishing gear, vessels, fishing sites, etc. 

Of significant importance in the following information is the total 
omission of recreational or sport fishing values associated with the 
Susitna River salmon resource, which is of critical importance in the 
most densely populated area of the state. The same values for license 
revenue, taxation on sporting equipment, investment in fishing equipment, 
etc., apply to the recreational fishing industry, and could be added to 
the figures presented. 

Table 3. 

Species 
(salmon) 

Sockeye 
Chinook 
Pink 
Chum 
Coho 

Estimated Maximum Annual Sustained Yield (MSY) 

Total MSY 

·Es'timatea Maximum 
Sustained Yield !/ 

1,700,000 
66,000 

1,800,000 
700,000 
300,000 

4,566,000 

l/ It should be emphasized that the MSY figures are the best estimates 
available at this time. 

Based on the above nestimates" it is anticipated that the totals presented 
in Table 4 are produced annually in the Susitna River basin. 
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Table 4. Salmon Produced for the Commercial Catch in Susitna River Basin 

Species 
(salmon) 

Estimatea Number of . · 
-------,--------__,;_F....;.i..::..s;..:.,h ~P..;..r..;;..o..;,;.d.:.;..:;..uced Annua 11 y!l _ 

Sockeye 
Chinook 
Pink 
Chum 
Coho 

Total 

850~000 

59,400 
1 ~530,000 

630;000 
210,000 

3.279 ,400 

1/ Again, it should be emphasized that the total is the best estimate 
- available. 

Using average pdces paid to commercial fishermen in 1975, the values 
to fishermen for their catch on an annual basis are presented in Table 5. 
Average prices per pound paid in 1975 for sockeye, chinook, pink, chum, 
and coho salmon were .63, .62, .36, .43, and .47 respectively. 

Table 5. Average Annual Value to Fishermen!! 

-species Average Average~·- Value to--
(salm~o~n~) ______ ~P~r~o~d~uc~t~i~o~n~----~We~,~·g~h~t~~P~-r~i~c~e~/~lb~·~------~F~i~sh~e~r~m~e~n-

Sockeye 850,000 6.1 .63 
Chinook 59,400 25.0 .62 
Pink 1 ,530,000 3.9 .36 
Chum 630,000 7:4 .43 
Coho 210,000 6.1 .47 

Total Annual Value to Fishermen 

!f Based on average price per pound to fi shennen in 1975. 
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$3,26.6,550 
920,700 

2,148,120 
2,004,660 

602,070 

$8,942,100 



The above ~alue does not include, of course, the value of salmon it 
takes to produce the estif-1ated catch produced in the Susitna Basin. 
Therefore we \·Jill address this problem by usinq estimated return !Jy 
spa~tmer by species usiwJ the 1975 price per pound paid to fishermen 
as presented in Table 6. 

Table 6. Value of Salmon Spa\,ming Stock 

~s~re~c~i~e~s __________________ ~R~e_t~urn/Snawner 

Sockeye 
Chinook 
Pink 
Chum 
Coho 

Snecies 

Sockeye 
Chinook 
Pink 
Chum 
Coho 

Avg. ~4t. 

6.1 
25.0 
3.9. 
7.4 
6.1 

3. 0:1 
1 : 1 

3.8:1 
2. 2:1 
2. 2:1 

Value of Spawners 

Avo. Price 

.63 

.62 

.36 

.43 

.47 

Tot a 1 . Average P.nnua 1 Va 1 ue of Spa\·mers 

Spawners 

136,364 
59,400 

283,333 
·402,632 
31.8 '182 

Spawners IT 

283,333 
59,4·01 

402,632 
318,182 
136,364 

Valu2 

524,040 
935,550 
143,20') 

1 ,012 ,t15·~ 
~11_.!..227 

$3,527,477 

lJ Spm·mers- needed to produce annual catches shm·rn in Table 4. 

HILDLIFE 

General 

The dominant ~'lildlife ve11etativc cover throughout the Devil Canyon and 
Watana impoundment area is spruce. Low bottom land along the Susitna 

. River and the tributaries supports black spruce-aspen stands. White 
spruce occurs on the steep side hills in conjunction with oaper birch, 
b 1 ack. spruce, and occasiona 1 stands of asoen ·and cottom·10od. Dvmrf 
birch is present in the rolling country on each side of the sites, 
\'Jhile \'lillovt occurs infrequently throughout the entire area. The 
understory includes blueberry, lm·Jbush cranberry, narrm·t-leaved 
Labrador tea, cranberry, fireweed, mosses and lichens. 
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Game populations are limited in number along the steep walls of Devil 
Canyon which comprise most of the area to be flooded at that site. A 
few moose, black and grizzly bears are present. Segments of the Nelchina 
caribou herd periodically range throughout the impoundment areas, par
ticularly the-Watana site. 

Beaver, present in sloughs along the Susitna River, are probably the 
most abundant furbearers. Other species of fur animals present include 
land otter, mink, wolf, lynx, marten, wolverine, and muskrat. 

Hunting and trapping in the impoundment areas are virtually nonexistent 
due to inaccessiblity and rough terrain. This situation may change as the 
use of snowmobiles and all terrain type vehicles increases. The steep 
terrain and turbulent flow make crossing the Susitna River difficult for 
hunters. 

Dall sheep frequent the Watana Hills area but none were observed during 
the period November 1974 to April 1975 when surveys for moose were conducted. 

Within the transmission corridor system the area of greatest concern is 
the area which basically parallels the highway and Tanana River from 
Fairbanks to Big Delta. There are several historical Peregrine falcon 
nesting sites along the Tanana and Salcha Rivers. The gyrfalcon is also 
found in limited numbers in this general area. Several nesting pairs 
of gyrfalcons have been recorded from the Summit Lake region along the 
Denali Highway to the Cantwell-Healy area of the Anchorage-Fairbanks 
Highway. 

Two species of big-game, i.e., moose and caribou, need to be addressed 
in detail. The Alaska Department of Fish and Game, under contract 
with the Fish and Wildlife Service, conducted monthly game surveys 
along the Susitna River drainage from November of 1974 until April 1975. 

Moose: Monthly moose distribution data indicate that movements occur 
on a major scale (Fig. 1). During the November survey a majority of moose 
observed were found at higher elevations near the timber line. By late 
January they had become concentrated in the lower portions of drainages, 
including the Susitna River, and relied heavily on browse adjacent to the 
river (Fig. 2). They remained along these drainages at lower elevations 
until late April when they began dispersing, some moving back to higher 
elevations with the receding snow line. 
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Areas of preferred or critical winter range were delineated at both 
the Devil Canyon and Watana reservoir sites (Table 7). Classification 
of each area and boundaries for each area were determined by the relative 
density of cumulative rooose tracks observed from early winter of 1974 
until April 23~ 1975. The classification categories were: (1) Light 
use- occasional tracks with little cratering~ i.e., areas where snow 
has been pawed aside to obtain forage, (2) Moderate use - tracks and 
cratering but not dense, and (3) Heavy use - tracks dense and cratering 
extensive (Figs. 3 and 4). 

Table 7. Preferred or Critical Moose Winter Range 

Category of Use 

Devil Canyon- up to elevation 1 ~450 m.s.l. 

Light 
Moderate 
Heavy 

Watana- up to elevation 2,045 m.s.l. 

Light 
Moderate 
Heavy 
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Acres Inundated 

7~040 

5,760 
0 



•• 

Photo by Ted Spraker, ADF&G 
Winter 1974-7'5 

Figure 1. Moose movement on a major scale resulted in the concentration of 
43 moose a1ong the Susitna River near Valdez Creek. Similar 
critical wint~r habitat exists in the Watana Reservoir site. 
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Photo by Ted Spraker, ADF&G 
Winter 1974-75 

Figure 2. Note heavy use of browse material along the left bank of the 
Susitna River. 
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Photo by Ted Spraker, ADF&G 
Winter 1974-75 

Figure 3. Close up view of moose 11Cratering 11
, i.e., areas where snow has 

been pawed aside for forage. 
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Photo by Ted Spraker, ADF&G 
Winter 1974-75 

Figure 4. View of typical area receiving heavy use by moose along the 
Susitna River. Note that tracks are dense and cratering is 
extensi"ve. 
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Wildlife: Devil Canyon and Watana Reservoirs will inundate moose 
habitat consisting of 7,040 acres which receive light use, 21,120 acres 
of habitat which receive moderate use, and 18,560 acres of habitat 
which receive heavy use. The moderate and heavy use areas are con
sidered preferred or critical habitat. 

Associated with loss of moose riparian browse sites through flooding, 
is less of the passage ways between preferred areas if the water or 
ice level is fluctuated. This problem became apparent by midwinter 
observation of moose tracks along the Susitna River where animals 
traveled from one tributary to another (Fig. 5). Locations of moose 
concentration remained the same throughout the midwinter surveys, but. 
trails indicated that individuals moved from one concentration to . 
another frequently during the winter (Fig. 5). fi·gure 6 shows moose··~ 
moving along the Susitna River near the confluence of the Oshetna River, 

Figure 5. 

Photo by Ted Spraker, ADF&G 
Winter 1974-75 

Moose tracks across Susitna River indicate movement from one 
area to another. Note heavily browsed area on right bank. 
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Photo by Ted Spraker, ADF&G 
Winter 1974-75 

Figure 6. Moose movement along the Susitna River near the confluence of 
the Oshetna River. This habitat area will be inundated by 
the Watana Reservoir. 
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The total acreages of moose winter range below elevations shown in .. 
Table 2 at the Devil Canyon and Watana sites by light, moderate, and 
heavy use categories are 7,040; 21,120; and 18,560 respectively. 

Caribou: Use of the Watana Reservoir site by Nelchina caribou for 
grazing and crossing was minimal during the period November 1974 
through April 1975. Deeply rutted caribou trails crossing the £asitna 
River north of Watana Mountain were observed. Caribou observed wintering 
north of the Susitna River during the November 1974 survey may have 
crossed the Susitna River to reach their traditional calving grounds 
near Kosina Creek. If observations had been made in May, June, July 
and August, it is likely an entirely different migrational pattern of· 
major caribou crossings may have been indicated. 

The use of the Susitna River in the vicinity of Devil Canyon and Watana 
damsites by Nelchina caribou for grazing and crossing was minimal during 
the period November 1974 through April 1975. Deeply rutted trails of 
historic crossing sites along the Susitna River were observed, however. 
Caribou seen wintering north of the Susitna River during the November 
1974, survey may have crossed the Susitna River to reach their traditional 
calving grounds near Kosina Creek. Fluctuating water or ice levels 
associated with Watana Dam could disrupt movements across the Susitna 
River with unpredictable effects. 

The Watana Hills Dall sheep herd was not observed close to areas that 
would be inundated by Watana reservoir. No direct effects on these sheep 
are expected, although indirect effects due to improved hunter access 
may well occur. 

Increased hunting pressure on big game through creation of access 
corridors is a major effect foreseen by construction of these dams. 
Moose in the vicinity of the Devil Canyon and Watana Creek Dams are 
lightly hunted now because of poor access. Loss of the sanctuary area 
(the uninhabited, lightly-hunted core) of the Nelchina caribou's range 
may result in displacement of the herd from some of its essential habitat 
due to increased human activity on that habitat. Hunting regulations may 
be modified by the Alaska Department of Fish and Game. The road corridor 
plus limited river crossing area may prevent movements across the Susitna 
River. Improved access will result in increased har~est potential and 
the need for more intensive management. 

Loss of winter range for moose, loss of the river corridor for moose 
movement during the winter, disruption of caribou movements by fluctuation 
of water/ice levels or transportation corridors, increased hunting 
pressure on all big game, and increased human activity on key caribou 
range are some of the problems that may result from construction of dams 
on the Susitna River. The Watana Dam and any other dams upstream will 
have substantial effects, while the Devil Canyon Dam will probably be 
mild in its impact on big game. 
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EFFECTS OF THE PROJECT ON FISH AND WILDLIFE RESOURCES 

Fish: Devil Canyon and Watana Reservoir will inundate about 82 miles 
of the Susitna River and tributary streams which support existing 
populations of grayling, Dolly Varden, whitefish, burbot, suckers, and 
cottids~ Grayling and Dolly Varden are found primarily in clear water 
hreas where tributaries join the Susitna River. It is anticipated that 
both Devil Canyon and Watana Reservoirs will be turbid. Stream fishing 
potential and production on inundated portions of these tributaries 
will be eliminated. It is unknown at this time if significant fisheries 
can be developed in the reservoirs because of the anticipated turbidity 
and glacial characteristics of the water in the Upper Susitna Basin. 
Devil Canyon Reservoir affords the best opportunity for the development 
of a sport fishery as it will be less turbid and more stable than the 
Watana Reservoir. 

A significant portion of the salmon found in Cook Inlet utilize the 
Susitna River and its tributaries below the Devil Canyon damsite for 
spawning and rearing. At the present time the Susitna is relatively 
clear in the winter and turbid in the summer. With the project in 
operation, the river is expected to be more turbid in the_winter and 
less turbid in the summer. Other changes expected with the project 
which may have an adverse impact on fish resources including mortality 
are:· (1) altering the natural seasonal flow (reduced summer flows and 
increased winter flows), (2) changes in natural seasonal water quality 
(the possibility of supersaturation of certain dissolved gases such as 
nitrogen as a result of spillage}, (3) dewatering of the clearwater 
sloughs adjacent to the river), (4) thermal changes, and (S) increased 
winter turbidity with attendant adverse impacts on resident and 
anadromous fish movement into the mainstem of the Susitna River. 

It is anticipated that with the project in operation fishing pressure 
on the Susitna River below Devil Canyon Dam may increase. Sufficient 
operational data are not available at this time to determine the magni
tude of releases, and the resulting fluctuations in river flows. Con
ceivably, larger releases could create a hazard for fishermen and have 
an adverse impact on fish production. If later studies reveal such a 
possibility, the need for a downstream regulating facility should be 

I considered. 
I 
~: The Sus itna River sa 1 mon resource has been of economic value to a com-! mercial fishery since the late 1800s. In more recent years, it has played 
1 an important additionar·role in providing extensive recreational fishing l opportunity in Southcentral Alaska. 

I 
' 

I 
I 
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The degree to which these important industries can be affected is 
totally related to the possible degree of loss which may be incurred 
as a result of this project. 

The possibility exists that some loss to the fishery resource could occur 
as a result of the project. Loss of Susitna River salmon stocks could 
contribute to losses of (1) taxes and license revenues, (2) economic 
hardship or loss of fish processing plants, (3) economic.loss to fisher
ment, (4). loss of revenues by supportive services and. businesses,. (5) 
loss of capital investments as fisheries are restricted or closed, etc. 

Most of these effects would be felt by both the sport and conmercial 
industries. The potential loss to the economy of Southcentr~l Alaska 
through construction of this project could be many times greater than 
the estimated figures depicted on pages 10 and 11. 

Wildlife: Devil Canyon and Watana Reservoirs will inundate moose 
habitat consisting of 7,040 acres which receive light use, 21,120 
acres of habitat which receive moderate use, and 18,560 acres of habitat 
which.receive heavy use. The moderate and heavy use areas are considered 
preferred or critical winter habitat. 

Associated with loss of moose riparian browse sites through flooding, 
is loss of the passage ways between preferred areas if the water or ice 
level is fluctuated. This problem became apparent by midwinter observation 
of moose tracks along the Susitna River where animals traveled from one 
tributary to another. Locations of moose concentration remained the 
same throughout the midwinter surveys, but trails indicate that individuals 
moved from one concentration area to another frequently during the winter. 
Flow regulation below Devil Canyon Dam may create successional changes 
in the riparian browse areas with adverse effects to moose. 

The use of the Susitna River in the vicinity of Devil Canyon and Watana 
damsites by Nelchina caribou for grazing and crossing was minimal during 
the period November 1974 through April 1975. Deeply rutted trails of 
historic crossing sites along the Susitna River were observed, however. 
Caribou seen wintering north of the Susitna River during the November 
1974, survey may have crossed the Susitna River to reach their traditional 
calving grounds near Kosina Creek. As we pointed out earli·er, if obser
vations had been made in May, June, July and August, it is likely an 
entirely different. migrational pattern may have been observed. Fluctuating 
water or ice levels associated with Watana Dam could disrupt movements 
across the Susitna River with unpredictable effects. 
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The Watana Hills Dall sheep herd was not observed close to areas that 
would be inundated by Watana Dam. No direct effects on these sheep 
are expected,. although indirect effects due to improved hunter access 
may well occur. 

Increased potential hunting pressure on big game through creation of 
access corridors is a major effect foreseen by construction of these dams. 
Moose in the vicinity of the Devil Canyon and Watana Creek Dams are 
lightly hunted now because of poor access. Loss of the sanctuary area 
(the uninhabited, lightly-hunted core) of the Nelchina caribou's range 
may result in stricter hunting regulations in order to properly manage 
the resource. The road corridor plus limited river crossing area may 
prevent movements across the Susitna River. 

Loss of winter range for moose, loss of the river corridor for moose 
movement during the winter, disruption of caribou movements by fluctuation 
of water/ice levels or transportation corridors, increased hunting 
pressure on all big game, and increased human activity on key caribou 
range are some of the problems that may result from construction of dams 
on the Susitna River. The Watana Creek Dam and any other dams upstream 
will have substantial effects, while the Devil Canyon Dam will probably 
be mild in its impact on big game. 

Birds: Bald eagles, golden eagles, owls, falcons, and various species 
of hawks are found throughout the entire Susitna River basin. The 
Fish and Wildlife Service conducted a survey in June of 1974 and found 
that the population densities of cliff-nesting raptors were low between 
the Devil Canyon site and the Oshetna River. Several nesting pairs 
of gyrfalcons and bald eagles were observed in or near the canyons 
of the upper Susitna River. No endangered species of peregrine falcons, 
arctic or American, are known to nest along the upper Susitna River, 
although peregrines have been sighted during migration periods in the 
Broad Pass and Chulitna River areas. 

Unknown numbers of spruce grouse, willow ptarmigan, and rock ptarmigan 
are found within the project area. Songbirds, shorebirds, and other 
small birds are found throughout the entire Susitna River basin, but 
the project is not expected to have a ser1ous impact on these resources. 

Waterfowl of various species are found in small numbers along the 
Susitna River during the nesting season. The Susitna River drainages 
provide a migratory corridor. Impoundments created by Devil Canyon 
and Watana dams may provide concentration or resting areas for birds 
prior to their migration south. 
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PLAN OF DEVELOPMENT FOR FISH & WILDLIFE RESOURCES 

Recommendations: 

1. The project be designed, constructed and operated in such a manner 
as to provide water releases or a flow regime below Watana and Devil 
Canyon Dams of suitable temperature and water quality, to preserve 
existing downstream fish resources. Sufficient detailed hydraulic 
and biological information is not available at this time to detennine 
the above requirements. Should the flow requirements and water quality 
needed to preserve the existing downstream fish resources not be obtain
able or that the fish resources are lost as ~ result of the project 
construction or operation, artificial propagation facilities will be 
required at project cost. In the event that adequate natural reproduction 
fails to occur in the tributary streams to the reservoir areas, a 
stocking program will be required at project expense. Costs of approp
riate studies, design, construction, operation and maintenance of the 
facilities should be authorized as a project cost. The design and 
location of the artificial propagation facilities should be developed 
cooperatively with the Fish and Wildlife Service, Alaska Department of 
Fish and Game, National Marine Fisheries Service and the Corps of 
Engineers. The facility would be operated by the Alaska Department of 
Fish and Game. 

2. If fluctuations of discharge flows below Watana and Devil Canyon 
Dams create a public hazard or are detrimental to the maintenance of 
downstream fish resources, a regulating dam and reservoir will be required. 

3. Provide safe and convenient access for fishennen to project 
facilities for recreational purposes. 

4. The report of the District Engineer include the preservation, prop
agation and management of fish and wildlife resources among the purposes 
for which the project will be authorized. 

5. Project lands be acquired in accordance with Joint Army-Interior 
Land Acquisition Policy for Water Resource Projects. 

6. Leases of Federal land in the project areas reserve the right of free 
public access for hunting and fishing. 

7. All project lands and waters at the Devil Canyon and Watana Reservoirs 
which are not designated for recreation, safety, and efficient operation 
be dedicated to use for fish and wildlife management in accordance with 
the provisions of a General Plan prepared pursuant to Section 3 of the 
Fish and Wildlife Coordination Act. These lands and waters should be 
made available to the Alaska Department of Fish and Game for management. 
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8. Detailed biological studies of fish and wildlife resources affected 
by the project be conducted jointly during pre- and post-authorization 
periods by the U. S. Fish and Wildlife Service, Alaska Department of Fish 
and Game, National Marine Fisheries Service, and the Corps of Engineers. 
These studies shall be allocated as a joint cost among project purposes. 

9. The U. S. Fish and Wildlife Service and the Alaska Department of Fish 
and Game investigate portions of the Upper Susitna River Basin and other 
areas as replacement habitat for 1 osses caused by the proposed project. 
The areas delineated should be covered by a General Plan prepared pursuant 
to Section 3 of the Fish and Wildlife Coordination Act. Operation, main
tenance and replacement costs shall be authorized as a project cost. 

10. A reservoir clearing plan and a reservoir recreational zoning plan 
be developed, as necessary, to insure that certain areas, or certain 
periods, are available for fishing, hunting, and other fish and wildlife 
purposes without conflicting uses. These plans shall be developed 
cooperatively by the U. s. Fish and Wildlife Service, Alaska Department 
of Fish and Game, Corps of Engineers, and Bureau of Outdoor Recreation. 

11. To produce the least potential adverse impact on raptors, the trans
mission lines should be placed along the west side of the Parks Highway. 

12. Section of road right-of-ways, borrow areas, and related construction 
operations be planned in cooperation with the U.s. Fish and Wildlife 
Service, Alaska Department of Fish and Game, Bureau of Outdoor Recreation, 
and the Corps of Engineers, so as to minimize damage to fish and wildlife 
and other recreational resources. 

We request that the recommendations in this report be included in your 
report for authorization. 

We appreciate the opportunity to comment on this project and should 
1 ike to be notified of changes. in project plans as they occur. 

Sincerely,') _---; 

\. -J~;;-/ '~'-'.&".!'~ ,) 
·:-~·:.tH! Area Director ' 

/ . 
:// 
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DEPARTMENT OF FISH AND GAME 

October 8, 1975 

'Gordon Watson, Area Director 
Fish & Wildlife Service 
U. S. Department of the Interior 
813 D Street 
Anchorage, Alaska 99501 . 

Dear fl.tr. Watson: 

JAr .1 IIAMMOIID, &OVER/lOR 

JJJ IASI'BEIIY lOAD 
AMCNDRASE I!J5IJ2 

The Southcentral Railbelt, Upper Susitna River Basin Hydroelectric Report 
prepared by your agency has been reviewed by this department. 

The Alaska Department of· Fish and Game concurs with the contents of the 
report, with minor exceptions. 

We have compiled a list of suggested changes and/or corrections and submitted 
them directly to Mr. Ivan Harjehausen of your office through our Anchorage 
Stisitna River project coordinator. Your attention to these comments is 
requested. 

TI1is department would once agairi like to emphasize the very great need for 
continuation of existing, and initiation of new studies, to further define 
the impacts to fish and wildlife. 

If \Ve may be of further assistance in finalization of your report, feel 
free to contact us. 

Sincerely, 

James Brook.r;; , Corrmissioner 
Depar~;:~t of Fis~ an'/~e , 

!X_..t_.,._~-<--/ J, /~?..r~ 
By: Larry J. Heckart 

ADF&G Coordinator 
Department of Fish and Game 

WH:mk 
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U.S. DEPARTMENT OF COMMERCE 
National Ocaanic and Atma•pharic Admini•tratian 
NATIONAL MARINE FISHERIES SERVICE 
P. 0. BOX 1668 - JUNEAU, ALASKA 99801 

October 8, 1975 

Mr. Gordon W. Watson 
Director, Alaska Region 
Fish and Wildlife Service 
813 D Street 
Anchorage, AK 99501 

Dear Mr. Watson: 

The National Marine Fisheries Service has received your 
draft final report ''South Central Railbelt Area, Upper 
Susitna River Basin Hydroelectric Project, Two Dam Plan" 
for review and comment. 

We concur with the recommendations as outlined in the 
"Plan of Development for Fish and Wildlife Resources." 
We note, however, that results of current studies concerning 
sport and commercial fisheries are not available for this 
report. We, therefore, expect to make later comments and 
offer further recommendations pending conclusion of these 
studies. 
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STATEMENT OF FINDINGS 

STATEMENT OF FINDINGS 

HYDROELECTRIC POWER DEVELOPMENT 
UPPER SUSITNA RIVER BASIN 

SOUTHCENTRAL RAILBELT AREA, ALASKA 

1. As District Engineer, Alaska Districtl U.S. Anny Corps,of Engineers, 
I have reviewed and evaluated, in light or the overall public interest, 
the documents concerning the proposed action, as well as the stated 
views of other interested agencies and the concerned public. My review 
and evaluation of alternatives have been in accordance with a resolution 
of the COITITlittee on Public Works of the U.S. Senate adopted on 18 January 
1972 directing that a study be made" .•• with particular reference to the 

. Susitna River hydroelectric power development system, including the 
Devil Canyon Project and any competitive alternatives thereto, for the 
provision of power to the Southcentral Railbelt Area of Alaska ... 

2. The possible consequences of these alternatives have been studi~d 
for environmental, social well-being, and economic effects and for engi
neering feasibility. The alternatives were assessed and evaluated in 
light of national objectives related to regional and national economic 
development, and preservation and enhancement of environmental quality, 
in accordance with the Water Resources Council 1 s Principles and Standards 
for water and related land resources planning. 

3. In evaluation of the selected plan and other alternatives, the 
following points were considered pertinent: 

a. Plan selection criteria. A basic premise utili zed in the 
assessment and evaluation of alternative electrical generating facil
ities is that growth in electrical power demand will be as projected 
by the Alaska Power Administration. Their proj~cted growth rates 
after 1980 are substantially below existing trends, and they also 
r.eflect an assumed substantial savtng through increased efficiency 
in use of energy and implementation of electrical energy conservation 
programs; thus they are judged to be conservative. Another assumption 
is that required electrical power generation development from what
ever source or sources will proceed to satisfy the projected needs. 
Also considered in the weighing of alternatives is that a plan must 
be technically feasible at the present time to be considered for 
initial development. After considering numerous alternative sources 
of power, those adjudged to be most competitive to hydropower were 
coal and gas or oil thennal generating facilities. My choice of the 
selected plan is based on the identification and evaluation of 
significant environmental, social, and economic effects associated 
with these and other alternatives, including that of no Corps action. 
These factors, plus engineering feasibility, were considered in 
arriving at the selected plan in preference to-other alternatives. 
A final consideration in my choice of the selected plan is Public 
Law 93-577, passed by Congress on 31 December 1974, which establishes 
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as national policy the conservation of non-renewable resources through 
the utilization of renewable resources, where possible. 

b. Environmental considerations. All viable alternatives (those 
having existing technical feasibility, which provide long-term sources 
of power, and which would provide approximately equivalent amounts 
of electrical energy as the selected plan) would have some adverse 
impacts on the total human environment. Although adverse impacts 
related to coal would be of a different nature than those caused by 
hydropower, they would be significant, and in some respects, be 
less amenable to. amelioration or mitigative efforts. However, the 
selection of a hydropower alternative does not preclude the possi
bility, or likelihood, that coal will be mined and utilized for 
exportation or as a supplemental source of power within the Rail-
belt area itself. Gas or oil would have less overall adverse envi
ronmental impact than coal and hydropower. However, long-range 
outlooks for availability and costs of oil and gas, and the possi
bility that higher and better future uses can and probably will be 
made of these resources, makes them economically and socially less 
desirable than coal or hydropower. This alternative was rejected 
largely on the basis of the national efforts to develop energy sources 
that limit the use of oil and gas for power generation. Significant 
impacts directly related to the selected plan include inundation of 
some 50,550 acres of land and 82 miles of natural stream (including 
9 miles of a unique 11-mile reach of whitewater rapids) and associated 
wildlife and fishery habitat, creation of reservoirs perpendicular 
to caribou migration routes which lead between calving grounds and 
summer ranges, and changes in downstream flow regimen and water 
quality characteristics. The selected plan is determined to be 
environmentally acceptable in that it provides, from all the viable 
alternatives, the most favorable balance in the trade-offs between 
resources irretrievably lost and long-term benefits derived. 

c. Socia,l well-being consfderations. A major consideration 
is the fulfillment of projected energy needs of a moderately growing 
population in the Southcentral Railbelt Area. Reliability and long-
term benefits are considered to be ess·ential to any plan of develop
ment. These conditions are more assured with coal and hydropower 
than they are with gas and oil. Without an intertie, a coal alter
native would be less reliable than hydropower. Conservation of non
renewable resources is also viewed as a growing social concern. No other 
alternative considered would likely have less direct impact on 
existing manmade resources or developments than the selected plan. 
The rsnote, essentially uninhabitated project site and the lack 
of developed private property precludes the social disruption associated 
with displacement of people's homes, businesses, and institutions. 
Adverse social effects resulting from the plan include drastic 
modification of the existing natural visual quality of the area, physical 
disturbance of an essentially wilderness setting, changes in traditional 
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recreational usage of the project area and surrounding lands, and 
influx of temporary construction workers on small communities near the 
construction sites. · 

d. Economic considerations. From an economic standpoint, the 
selected plan is estimated to provide the greatest net addition 
to national economic development of all alternatives studied. Addi
tionally, the regional economy will be benefited during the construc
tion period through the employment of a significant number of otherwise 
unemployed individuals. 

e. Engineering considerations. All major alternatives considered 
are technically feasible, involving only existing technology, methods, 
and equipment to construct and operate. Of the hydroelectric alter
natives, the selected plan utilizes the two damsites with the most 
favorable foundation conditions. Both dams are large, the Watana 
structure exceeding the height of the highest present earthfill 
structure in the Western Hemisphere. Major considerations in the 
design of the structures include the possible effects of high in
tensity earthquakes because the project site is in a zone of high 
seismic activity, outlet works to allow rapid and safe draining of the 
impoundments if, in spite of all design efforts, one or both of the 
structures is severely damaged to the point of illiTiinent failure, and 
multiple level intake works providing for selective withdrawal of 
waters to allow control of downstream water quality in the interest 
of conserving or enhancing downstream fishery values. 

f. Other public interest considerations. Close coordination 
has been maintained with other agencies, groups, and the general public 
throughout the study period. Results of a series of public meetings 
indicate general public support for the selected plan. However, 
vocal opposition in response to public review of th~ Draft Environmental 
Impact Statement has been expressed by some environmental groups and 
individuals. Notable among these are the Sierra Club, the Upper Cook 
Inlet and College Chapters of the Alaska Conservation Society, Knik 
Kanoers and Kayakers, Inc., and individual whitewater boating enthusiasts. 
Several Federal agencies, particularly the Bureau of Land Management, 
the U.S. Geological Survey, and the U.S. Fish and Wildlife Service 
have expressed views concerning the need for detailed environmental 
and geological studies prior to final determinations regarding project 
construction. 

4. I find that the action proposed, as developed in accordance with 
the Principles and Standards established by the Water Resources 
touncil and stated in the recommendations of the Interim Feasibility 
Report, is based on a thorough analysis and evaluation of various 
practicablealternatives which would achieve the stated objectives; 
that wherever adverse effects are found-to be involved which cannot 
be avoided by following reasonable alternative courses of action 
to achieve the congressionally specified purpose, they can either 
be ameliorated, or are substantially outweighed by other considerations 
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of national policy; that the reconmended action is consonant with national 
'policy, statutes, and administrative directives; and that on balance the 
total public interest should best be served by implementation of the 
recommended plan. 

\ 

I have reviewed the Statement of Findings and concur with the 
recommendations of the District Engineer. 

I concur in the preceding Statement of Findings . 

Z"' O~e' ?S. 
Date 

. M~ 7h-41?7? 
DRAKE WILSON ~TE 

Brigadier General, USA 
Deputy Director of Civil Works 

0 
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