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Part I INTRODUCTION

Purpose and Scope

This study will analyze the power market of an Upper Susitnahydroelectric
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 eleme'nts 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

Thelevelbf detail is that required for demonstration of project feasibility
for purp()s~~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 Alask<;l. Railbelt. The four key Upper Susitna
damsites are Devil Canyon, Watana, Vee, and Denali.

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

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

Sys~em # 1 (Devil Can-yon and Penali) is analogous to the intitial development
plan advanced in earlier studies by the BureC\.u of Reclamation and APA.
System # 4 is the four,...dam ultimate development plan identified in previous
USBR-APA studies.

7
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Previous StudieE;

There is a fairly substantial backlog of power system and :P1'"oj~dfistudi~

relevant to the current evaluation of the Upper Susitna Riv~x Pr8j~ct. "
A partial bibliography is appe~ded. The pr~vious studies m;of,>tr,el'evaBt
to power marketc'onsiderations- 'include: " . - ' , "

1. Advisory Committee studies completed in 1974 for the Federal Pow¢t
Commission's (FPC) new A:laska Power Survey ._, :rhe studies.,inctude
evalu~tionotexisting power "systems ang futurer,i~eds through_ the
year 2000, and the main generation and transmission alte:rnat:ive~,

available to meet the needs. The power requirement studtes. 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 Railbelt area utilities~indude
assessments of lo~i;is, power costs, and generation and trcinsmission
alternatives.

3 . Pre~ious work b.y the AlaskaPo~erAdmirii,.stration, t,he Btireau of
Reclamation, the utility systems,andindlistry on studies bf:vario~s

plans for Railbelt transmission interconnections and the Upper Susitna
hydroelectric potential. The most recent of these are the,¥ay 1974',: ,
Status Reportotlthe Devil Canyon Project'by APA and the:Sept~mber 1974,
Reassessment Report on Upper Susitrta 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 bibliography represent
a periodi~ 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 longterm, very'
low cost en~rgy supplies. In this rega!d, the studiesfor:the hew power
survey are considered particularly significant in thai: theyprovide'a first
assessment of Alaska power system needs reflecting the current concerns
for energy and fuels conservation and the environment, and the rapidly.- ., .... .'

increasingco$ts of energy in the e<;OI}orny.

10



Part II SUMMARY

1. Studies of future power requirements prepared for the FPC Alaska
Power Survey were reviewed in light 6f new data for the years 1973
and 1974. New estimates· of power·· requirements through -the year
2000 were prepared reflecting the best current estimates of Joads .

.-- : that'woUld actually be served from an interconnected Railbelt power
system servi:ng the Fairbanks-Tanana Valley area and the Anchorage
Cook Inlet area. These new estimates are summarized on Tablell.

2. Additional data was compiled for potential loads 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 tothis area during initial
stages of the project.

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

4. Studies of alternative power soUrces prepared for the FPC Alaska
Power Survey were reviewed in light of recent studies and trends in
energy .It was conduded that oil and natural gas fired generation
is hot a desirable alternative for major new power supplies in the
Alaska RailbeltiIl 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 scoping
analysis ofalternative Susitnahydro 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 Corps proposed plan of development (System #5) and average
ratesrangirigfrotn 20.9 to 24.5 mills 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.

11



6. The above values werer~Vie\V~~rhin}li.ghtof the final plans ?a·I}G,l·;cost
estimates, with the indication that the proposed plan (System #5)
would have appro:Ximalelya.:l0percent advantage over the .alternative
hydro systems frontth~:VieWp.9:i,J!l.t'of;~pst~j.power~otheco,n,51,lmer.

7. APA estimates that an 9verage rateJor firm~~ergy of 21. Lmills.
per kilowatthour wouldbe.requir~dto repay cost,l;>.of the proje<:~

. under.<currenfFederal repaymen,t criterip.. Th~t?js premiseg.olfcost
estimates using J~uary 19.75 price levels Cin.din.c1ud~s amortir.p.tion
oithe investment and annual costs for operation, maintenance, and
replacements. The compilations for the average firIl1 energyrate
appear. on T.abl~ 21. .

8. The studies.reflectovery rapidly changing values in energy and
costs of doing business. It is estim9tedthat increase in. costs
and Federal interest rate for repayment amount to over a 40 percent
increase in rates for repayment as c«;>mpared with condi·tions rep0t'ted>
ip ARA's M1iY- 1974 status report on Devil Ganyon. If the pre_El~nt

costs are esca,lated at 5 percent per year, average rates for Upper
Susitna power wc"uld likely exceed 40m~llsperkilowattl1out'when
the project is actually brought on line.

9. The changing costs for hydro development must be considered in
light oithe rapid changes in costs for otherpowe;r producing .

.facilities and fuels . It appears reasonable to assume that future'
cost escalation for hydro construction will beat a slower rate.
than for average energy costs in. the economy. After completion,
any increases in costs forUle 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. Carefulattention
to staging opportunities will be needed in final design of the.
project.-

11. APA also prepared estimates of arlIlual costs. for operation ,mainte
nance, power markets, and interim replacements forusein.the
project economic and financial analysis. Thisd~te is summarized
in Exhibit 2 of this report.

12



Part III POWER MARKET AREAS

Throughout its history of investigations, 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 al(mg the
pipeline corridor between Delta Junction and Valde.z.

Anchorage-Cook Inlet Area

GEmerally, this has reference to the developed areas around Upper Cook
Inlet including the Anchorage area, the Kenai Peninsula, and the Matanuska
and Susitna valleys. This includes most of the 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 installations, 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 a'ctivity 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 T, 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.,

13



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 13,962.

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 r

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 II 48 11 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

Fairbanks is Alaska's second largest city, the trade center for much of
Alaska's Interior, service center for two 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 IIFairbanks"':Tanana Valley" 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 anestitnated 1974 population of
50,762 and the outlying communities within the power market area probably
totaled about 10,000 population at that time.

14



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..

15
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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.

An chorage Area ..c,

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, AIv1L&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 tv1acKenzie
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.

16,
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FMUS serves the Fairbctnks municipal area, while GVEA provides
service to the rural areas. The Fairbanks area power suppliers have
the m()st complete power pooling agreement in the State. FMUS, GVEA,
the University ofAlaska and the military bases have an arrangement
which includes provisions for sharing reserves anq energy interchange
In addition, GVEA operates the Fort Wainwright steamplant 'l,lnder
an agreement with the army.

The delivery point for Upper Susitna power to the GVEA and FMUS
systems is assumed at the existing Gold 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 rlorthon the Copper River, 55 miles south on the CopperRiver
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
interconnected to provide power to or receive power from the local
utilities.

In the past, national defense electric generation has beeI'la 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.

18



Industrial Power Systems
• , - (. 0. _ -

Three,industr.ial plants "on the KenCii Peninsula maintain their own
powerplants ;'butar;e i~terconne.c£ecrwiththe HEA system. Colliers

.' chemical plant gene'~ates its ba'-si~'power and energy needs receiving
only standbycapacity'f~~mHEA.-Kenai Liquified Natural Gas plant
buys energy from HEA, but has its own standby generation. Tesoro
Refinery does both; buys from HEA and furnishes p~rt o.fits o~n needs.

.. .

Other self-supplied industrial generators ir;,clude oil platform aild
pipeline terminal facilities in the Cook Inlet area. The Valdez pipeline
terminal will have a sizable powerplant, and most of the pumping
stations on the Alyeska pipeline,~illhave small powerplants .

Existing ,and Planned G;eneration

Table 2 provides a summary of existing genyrating capacity. The
table was generally current as of mid-1974. The Anchorage-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 was available
from two ptojects, Eklutna and Cooper Lake. Steam turbines comprised
14.5 MW,of capacity and diesel generation, mostly in standby service
accounted lor the remaining 13.5 MW.

The Fairbanks-Tanana ValleYilrea utilities had a total installed 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.

19



Table 2.

.Anchorage-Cook Inlet Area:

Summary of Existing Generating Capacity

Installed Capacity '" 1000. kw
'--Diesel ' . Gas . Steam

Hydro ·IC Turbine' Turbine Total

Utility System

National Defense

Industrial System

Subtotal

45.0

45.0

13.5

9.3

10.1

32.9

341.7

2.3 .

344.0

14.5

49.5

64.0

414.8

58.8

12.4

486.0

Fairbanks-Tanana Valley Area:

Utility System

National Defense

Subtotal

Valdez and Glennallen

32.1

14.9

47.0

6.2

42.1

42.1

53.5

63.0

116.5

127.7

77 .9

205.6

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

Generation facilities will need to be ins taIled to meet requirements
between 1975 and' 1985 when the fii~t SusitnaRiver'hydro unitcoulci
be on the line . Currentplans of tne 'utilities i'ti.dudethe following

~. ." . - . .

units:

53
53

15
40

53
161

Planned Capacity, ~1W

78

10
53'

1975" ,... '1'976, 1977

Golden Valley Electric Association
(GVEA)

North Pole

Chugach Electric Association (CEA)
. Unit 4

UnitS.S & 6

Fairbanks Area:

Anchorage Area:

Utilities

Estimates of future power requirements indicate substantial additional
capacity needs by 1985 over and above the present plans. Studies
of other generation, mainly eoaJ fired steamplants, have been made'
by the utilities but eommitments.to longer range generation with coal,
have not been made .: '

The AML&P 15 ~1W 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.

Anchorage Municipal Light
& Power CAML&P):

Units 8 & 9
Unit 10



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 :MW. -

CVEA recently installed 1,000 kw ahd2;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 powerfroITi
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 and oth~r recent load. estimates; 'analyses 'of recent trends
in power consumption; andpreparationof a new set cH 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 theproposed~ydroelectricdevelopment.

Power Requirements Data

This section summarizes data l..lsed in estimating future power requirements
and determining criteria for energy distribution ahd peaking capaci ty
for the Sl.lsitna hydroelectric development; The estimates of future
requirements are premised on assumed: data and! annual future growth
trends. Energy distri):lUtion and peaking capacity criteria are estimated
from load distrihl.ltiondata ..

Annl.lal Requirements

Table 3 summarizes· annual power requirement data for the Anchorage
Cook Inlet and Fairbanks-Tanapa. Valley areas for theyears 1964 to
1974. The table includes: utility system annual energy requirements,
annual peak load, annual load factor , andrates of increase in energy
requirements; similar data for repres€mt~tiveyears for the national
defense installations in the two areas; and 1972 requirements for the
self-supplied industrial pla:ntSon the K~i1ai Peninstl1a.

Table 3 also includes a summation of these loads for the years 1964,
1972, and 1974 (assurriing industiialloadsini972;arid19;74 are equal) .
The total area electrical energy requirements increased by a factor
of 2.63 during the 1964-l974 period , for an average increase of jl.lst
nine percent per year. The utility requirements increased at an average
rate of 14. 2 percent per year and exceeded 12 perc~nt growthinall
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. Anchorage' and Fairbanks Area
Load Data, 1964 - 1974

Year

Energy
Million

Kwh

Peak
Load

MW

Lc;>aq
Factor
Percent

Annual Increase
MiJlion-:-kwh. %

- Anchorage AreaUtili ty Reguirements
46.1
49.8
49.9
50.6
49.4
51.6"
51>2
53.5
50.2
51.4
.52.5

62.8
49.8
46.8
66.5
66.9

110.7
145.9
97.2

149.9
171.1

,18.6
12.3
10.4
13.4
11.9
17.6
19.7
n.o
15.2
15.1

Utility Requirements -Fairbanks Area
1964 95.7 23.6 46.2
1965 103.7 26.5 44.7 8.0 8.4
1966 115.9 27.8 47.6 12.2 11.8
1967 128.6 31.8 46.2 12.7 11.0
1968 158.2 42.7 42.2 29.6 23.0
1969 186.0 45.6 46.6 27.8 17.6
1970 231.0 57.0 46.3 45.0 24.2
1971 267.3 71.2 43.1 36.3 15.7
1972 305.5 .71.9 48.4 ·38.2 14.3
1973 315.0 71.5 50.2 9.5 3.1
1974 330.0 82.9 45.4 15.0 4.8

Utility Requirements - Anchorage & Fai:rbanks Area'.
1964 433.9 107.2 64.1
1965 504,.7 118.4 48.7 70.8 16.3
1966 566.2 130.8 .' 49.4 61.5 12.2
1967 625.7 143.9 49.6 ,·59.5 ]0.5
1968 721.8 172 .6 47.6 96.1 15.4
1969 816.5 185.2 50.3 94.7 13 .1
1970 972.2 272.3 49.9 155.7 19.1
1971 1156.4 260.5 50.7 184.2 18.9
1972 1289.8 295.8 49.6 133.4 n.5
1973 1449.2 323.5 51.1 159.4 12.4
1974 1635.3 366.9 50.9 186.1 12.8
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Table 3. Anchorage and Fairbanks .Area
Load Data, 1964- 1974 (t6nt.)

Year

Net
Million

Kwh,

Peak
Load

MW'

Load
Factor

, Percent

Self-Supplied Industry - Kenai Peninsula

1972 54.3 9.7 53.2

National Defense -"Anchorage

1964
1972.
1974

141
166.5
155.1 .

32
33.9
32.6

50.2
55.9
54.3

National Defense -Fairbanks

1964
1972
1974

197
203.3
197.0

37
41.4
40.8

60.6
55.9
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: II Anchorageuutility data reflects requiremepts of CEA, AML&P,
MEA, HEA, and SES.

II Fairbanks II utility date reflects sum of GVEA 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 illustrate the major components of growth.in 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 customer 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 areacustotner 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 home 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 somewhat smaller
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 74percent
of the total system energy· is. used in the Anchorage area and 26 percent
in the Fairbanks area. Comparable figures for the utility por,tion was
80 percent in the Anchorage area and 20 percent in the Fairbanks area.
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Millin, "'r nT"" '13Til
'2i:)I1:f.<;G: '··In:;"Vt3~f(.1 Vbvq:g-f'iT'
'-"_·_·_'---.~;·Ta6·le4:" , Uttl Ity - Sales and Customers- Rallbelt Ar4!a, 1965,:",1973

Residential 'Commercial/Industrial Total1965 1970 1973 1965 illQ. J1ll, 1965 , 1970 .!.2llAnchorage Area

34,656 54,518 (e) (e)
133,083

' (e)AML&P ,1000 KWH 84,OOO( ) 92,889 159,538 231,OOO{ ) 222,200 325,200(e)Cus tomers 6,664 8,860 11,400 e 2,071 2,221 2,540 e 8,742 II ,233 14,100
CEA 1000 KWH 111,587 198,856 287,879 49,747 99,387 174,187 164,507 309,049 483,029Customers 15,449 ,23,358 29,077 1,028 1,791 2,465 16,559 25,263 ' 31 ,~65

MEA 1000 KWH 17 ,115 29,702 52,305 16,708 19,681 29,501 33,952 49,11564 82,018Customers 2,638 3,664 5,029 411 546 730 3,050 4,213 5,765
HEA 1000 KWH 6,176 19,290 31 ,848 16,749 53,845 73,943 23,855 75,000 108,407Customers 1,413 2,707 3,891 358 542 830 1,832 3,329 4,822
TOTAL 1000 ,KWH 169,534 302,366 456,032 176,093 332,451 508,63J 355.397 655,813 998,65"Customers 26,164 38,589 49,397 3,868 5,100 6,565 30,18,3 44,038 56,352 .1'0.)

"l

Fairbanks Area

FM~, ' 1000 KWH 16,172 2l~619 27,300{e) 37,941 41,500{e) 43~962 71,408
'" (e)22,109 83,000{e)Customers 4,147 4,443 4,500{e) 795 874 ' 900 4,~98 ' 5',492 5,600

GVEA 1000 KWH 23,142 67,123 106,882 25',850 69,064 98,]44 49,357 136,486 206,108Customers 3,908 5,846 7,382 523 817 973 4,'478 6,671 8,363
.'(. ...TOTAL 1000 KWH 39,314 90,742 134,182 47,959 107,005 140,244 93,319 207,894 289,108Customers 8,055 10,289 11,882 1,318 1,691 1,873 9,476 12,163 13,963

Ra 11 be 1t Area

TOTAL 1000 KWH 208,848 393,108 590,214 224,052 439,456 648,875 448,716 863,707 1,287,762Customers 34,219 48,878 61,279 5,186 6,791 8,438 39,659 56,201 70,315

(e) Estimated



Table 5.

--~=-~c::..c==----=-_"'-""-,::.;;..:..:.:;:;.:'_.-: "_"='.---=",

___ '_' _, ."~~= __~----:-:-5~--::~c.--, ---- --.::-...:.-=----------=------=:~-- ,--,-:,~=c~~~ "---="::':''---''':'-=-~--=~~~~=='':'--==--=--=:''''O=::-~::::~:;:::=:;;::=:~=--''~~:-=-_''"----.:..:.:.:~__

Energy Use Per Customer, 1965-1973

2/,,:,

Units: Thousand Kilowatthours per Customer

Residential Commercial/Industrial Total
Annual Annual Annual

1965 1970 1973 Growth 1965 1970 1973 Growth 1965 1970 1973' Growth-- ---
(%) (%) . 0(%)

"l:'

Anchorage Area

AML&P 5.2 6.2 7.4 4.5 44.9 71.8' 90.9 9.2 15.2 19,.8 23.1 5.4
··CEA 7.2 8.5 9.9 4.1 48.4 55.5 70.7 4.8 9.~ 12.215.3 5.6

MEA 6.5 8.110.4 6.1 40.736.0 40.4 --- 11.111.814.2 3.1
~ HEA 4.4 ~,~ ~ 46.8 99.3 89.1 8.413.0 22.5,~2.5 7.1

Average 6.3 7.8 9.2 4.9 45.5 65.2 77.5 6.,,9 11.8 14.9: .. 17.75,2

Fairbanks Area

3.9 5.3 6.1 5.7 27.8 43.4 46.1 . Q.5
5.9' 11.5 14.5 '11.9 49.4 84.5 101.5 9.4.-- -- -- -- -- --
4 . 9 8 . 8 11. 3 '11.0 36'.4 63.3 74.9 9.4

FMU
GVEA

Average

Combined Area

Average 6.1 8.0 9.6 5.8 43.2 64.7 76.9 .7.5

8.8 13~.0· 14.8 6!7
11.0 20.5 24.6 10.6
9.8 17.120.7 . 9;8

11. 3 15.4 18.3 6.2

Source: REA and APA data.



Distribution Data

Figur~3 shows_monthly p eCl,kutility loads ,1963 to 1974, for the A.nchorage-
Cook Inlet and Fairbank~-TananaValley areas . Table 6 summarizes monthly peak
data for the 1971 to 1974 period. The prominent-aspect is that summer peaks
are'running about 60 percentof annual peak. "Thisindicates1:hai.:$uJI1rrl,er_
peaking :requirements will not be very influenti~~ i.n deterrniniri'g capacity 
requirements. Winter peaks shown in the bibl~"p;t"obably reflect a combination
of growth and_ciimate diff~rences. It is of interest "that the 1973-197~peaks

~ in November, December, January, and February we]:"epf about-the same
.~ magnitude, while J antiary peaks theprece-dirigtWo winters were very

~: pro~~nent.
:,-.

Figure 4 shows representative weekly load curves forArichorage area
utilJtie$. Summer and winter load shap~s Cl.ppear similar except that
the wInter show a more pronounced evening peak.,. The daily peaks in
both summer and winter tend to be broad.

Dat~ on Figure 4 indicates the minimum hourly load during summer ranging
from 29 to 31 percent of the winter peak.

Ta9le 7 shows representative monthly load factors. These are uniformly
high throughout the year, in the range of 70 to 76 percent. It is anticipatec;l
that silllilardata on a weekly basis would snow weekly load factors are 
{requently above 80 percent.
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'Oct.

,69-7370 - 81 - 3

Month

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. ;r 64

31

Rep.resents·sUIIlof loadfi for~AML&P,C~A,IiMUS, and GVEA as
Rllbiishl::ld in Alaska Eleetric Power Statistics, 1960-1973, APA,
December 1974 . Peaks within individuaL systems may have
occurred at different times· during thetnonths;
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Represents sum of loads for AML&P, CEA, FMUS, and GVEA
as published in Alaska Electric Power Statistics, 1960~1973,
APA, December 1974. "

Table 7. Monthly Load Factors, 1972 and 1973

)f 1972 1973
Energy Monthly Energy Monthly

1·.<., Peak Million"· Load Peak Million ' Load
·,MW kwh Factor MW kwh Factor'--
254.,5 135.3 72 283.0 153.6 '72

Feb. 224.5 115.3 76 ·259.6, 127.5 73

Mar. 222.8 119.2 70 225.1 125.5 75

Apr. 176.7 96.6 76 196.4 105.4 75

May 157.9 87.8 75 176.7 98.5 75

June 152.1 78.5 72 165.2 87.6 74

July 146.8 76.6 70 162.8 89.8 74

Aug. 154.5 86.9 75 175.9 96.2 73

Sept. 176.9 92.9 72 194.5 100.8 72

209.2 108.8 70 ,224.3 122.7 73

Nov. 236.3 124.4 73 269.6 ,144.6 74

Dec. 260.7 143.3 74 266~9 147.0 74

Note:
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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~thnical Advisory
Committee on Economic Analysis and" Load Projec:ti,oh', .. These studies
included review .of previous'l'eports and recent 10Cld estimates prepared
for the power system in the'state, analysis of pre$ent and future .
trends in power consu~ption, and regional 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 economy, All of the
estimates assumed substantial reduction in growth rates for power
demands' after 1980. would be 'achieved through conservation 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 summarizes regional utility system requirements for the 1960
to 1972 period as presented in the power s.urvey, 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 billionkilowatthours, 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 requirements,

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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AnnuaL Gros s Generation, Million kwh

.1960 104 234 86 7 431

1961 III 264 89 ·11 475

1962 120 294 93 12 520'

1963 129 329 102 14 573
1964 141 362 110 15 628
1965 148 452 117 . 17 735

1966 160 510 132 20 821
1967 165 560 145 22 891
1968 177 633 171 25 1,007
1969 185 70,8 198 29 1,120
1970 202 831 243 35 l',311

1971 217 990 276 43 1,526 .
1972 '!/ 229 1,037 307 46 1,620

Table 8. tJtility System Requirements, 1960-1972
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11. 4
12.0

100
100
100

2
2
3

19.1
14.9

Remainder State
of State Y Total?:./

7.5
15.1

20
16
19

Yukon
(Interior)

13.9
12.5

54
.62

64

Southcentral
Alaska

. Rates of c:rrowth,(% per year)

7.5
6.2

Portion of Statewide Requirements, (%)

,24
19
14 .

Southeast
Alaska

1960-1966
1966d972

1960
1966
1972

1/ Arctic, Northwest, and Squthwest Regions .
.2/ Totals may not balance due to rounding.
3/ 1972 data preliminary.

Year



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

Other .·Growth Indications

Factor

Population growth, 1960-1972:

1. Statewide

Total residential population
Totalcivilian 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~vh sales
Number of customers
Kwh/ customer

14.0%
6.0%
7'.3%

13.8%
6.5%
7.0%

Source: Alaska Power Survey, Technical Advisory Complittee on
Economic Analysis and Load Pr6J ection .
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Table 9. Regional Utility Load Estimates, 1972-2000

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

Projection.



Annual
Energy

Million KWH

200'0
Peak

Demand!
1000 KW

Annual
Energy

Million KWH

"

, ':.r~

Peak
Demand
1000 KW

."-~ ::'~')
~,

1980
Annual
Energy

, Million KWH

Peak
Demand
1000 KW

\lJ
;'~

. Peak Annual'
De~and Energy
1000 KW Million KWH

,~r.~' '":. :::-~ ':;};\ :;< ,;~ It!f(:~/~~ji ~1 :~.
Table lO .. ,Riegt~:mal!)To'talLoa$::l: Estimate, ,.jl9,j:2f2000: ;.;

~.~ ';1:;. r,:,; ; '",,:, .. t .'

~J ".",

~ ~-,~

f Actuai'Requirements'
, 1972

""l·~t

~!~
,~,

Region

Higher Rateof-"Growth

,~ .
1,465Southcentral • 317 990 5,020 5,020 30,760 7,190 , 40,810

Yukon (Iriterior) U5 542 330 1,610 760 3,980 1,390 7,000
'~

Total. 432 2,007 1,320 . 6,630 5,780 34,740 8i580 47,810
;--

or:. Likely Mig Range of Growth...
Southcentral 790 3,790 1,530 " 7,400 3,040 15,300
Yukon (hiterior •280' 1,310 470 2',270 910 4,6iO',.-- --
,Total L070 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. 11,050

Note: Assume 80 percent annual load factor for, industrial requirements; 50 percent for utility requirements.
fligher estimate includes nuclear enrichment facility in 1980's with requirements of 2.5 million kilowatts.

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

- 1/ This may be compare~:lwith 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
Econoini c Conditions. .

2,106
3,400
5,470

3,093
4,570

10,240

Annual Energy
Million Kwh

Annu,al Energy
Million Kwh

497
770

1,260

638
930

. 1,950

Peak Demand
MW

Peak Demand
MW

Southcentral and Yukon
Total Loa,d Increments

Southcentral and Yukon.
Utility Load Increments

Factors Influencing Power Demands

1972-1980
1980-1990
1990-2000

Period'

1972~1980
1980-1990
.1990-2000

Period

During the 1950-60 decade Alaska's- popula.tion increased some 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.espectively .

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.



Alaska Population1950-; 1:970 al and 1974 b/'

i\} ~,:..: Change Change Change
Year Alaska No. % So. Central No. % Interior No. %---

1950 128,643 50,909 23,00R
1960 22-6,167 97;524 75.8 108,851 58,75&117.3 49,128 26,120 113.5
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'
h~gionsaddeda:naverageof some 7,600; 5,500; and 750 persons respectively.
Since J 970, these same areas are estimated to have annually averaged
an increase over 12,200; 7,900; and 2,600.

These£igures predate start of constq.lc:tionofthe Alyeska pipeline.
Dis,counting directemployrnent onpipelirie construction, Railbeltpopulation
ha:s:been increCl:sing at a compound rate of around 3.5 percent per year.
Most planners expect continued rapid increase for at least the next few
years.

Economic Growth

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

~I Review of Business and Economic Conditions, University of Alaska,
Institute of Social, Economic and Government Research, Dec. 1971,
Vol. VII", -No.5. ..J

!:I Derived from Current Population Estimates ~ Census Divisions,
July 1, 1974, Alaska Department of Labor, Research Division.
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expenditures, co~~truc;t!bnof i~~ati'p"frCl;struct':lre,expansion Of AlaskaIS
service industry, and activities associated with the Alaska Native Claims

'~Settlem_~ntAct (ANCSi\).-:

. . -
Some of these activities such as the construction of the oil pipeline and
transhipment facilities have a limited time in which their effect will
corltinue toprovideecortomy,expansion. For example; thehuge·pipeline
construction force is expected to decline very rapidly on completion'
of the.actual pipe laying iri late 1976, arid longer .fermemployment.fbr
operating the line will involve relatively few jobs.

Other £actbrssuch as AN6SA can.beexpected to have very 10ngAerm
effects-;asthe regional ,and village corporatiQns,use their capitaL land
and resour,ces to economic advantage'; : . '. "

There are very strong pressures for expanding oil and gas exploration
and developm.ent in Alaska ~ representing a very' complex set of interests
at the nationah' :state, and.localle::vels..$everal areas o,n,theAlaska Outer;
Continental ShelLand'Naval PetroleumcReserve#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 bethe
major source of state income for the foreseeable future, and d~c::j,sicins bIl
state royalty oil and gas. Some of the Native Corporations have oil and
gas explor~tionprogramsunderway. If reserves are: fbund~ .there will··
be strong pressures for development for these lands too.i;

Generally, itmustqe assumed-that the oiLanq. gas-developments·will
continue to be a major factor .inthe Railbelt and. state<economy, for the
foreseeable future.;c and that additional major oil and gas developments
impacting the Railbelt 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 iSf5ugg~stiJ:'l~ that all of the above'\Vill o<;:curiJ:lthe;short term.
Each, hO'Yeye~, has. ,a_pd$§ibilityilid9-riycc)in,binati~ri:0£ th~abov:e- events
must inc~ea:se the population of Alaska and the energy req~i·rem~nts.



Changes' in pse oLElectric Energy

Nationally, electric.energy consumption hasp>een expanding at a compound
rate of around seven percent per year. This compares wtth .around
a .four percent increase in total energy>use. The!?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 partiale~lanationof,tllesetrends
high productivity ,of electric energy in inquf';try, increasing affluence,
low cost of energy ,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 Railbeltreflect 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 that in the long term,
electric energy will provide a similarly large share of total energy
requirerrfEmts'in: the Railbelt are-a, if alternative power sources of
coal, hydro, and nuc1eaiare 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 eleetriceconomyfor 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: 0) 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 I utilities energy demand increased only 3.9
percent while the peaking requirement increaseci 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.

69-737 0 - 81 - 4

Increments of Total Power Requirements, 1,000 KW

Increments of Utility Power Requirements, 1,000 KW

2,280
2,290
1,480

1974-2000

2,280
1,180

600

1990-2000

1,140
740
560
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1980-1990

440
370
320

1974-1980

Higher Estimate
Mid-Range
Lower Estimate

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

Higher Estimate 540 3,960 2,300 6,800
Mid-Range 420 800 1,500 2,720
Lower Estimate 340 600 660 1,600

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



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

Actual Requirements Estimated Fqture Requirements
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 k~ MilUon /kwh

National Defense

. Anchorage 10
Fairbanks y

Anchorage
Fairbanks

Total

.~ industrial

Anchorage
Fairbanks 1/

Anchorage
Fairbanks Y

33

-!!..
74

155 35 170 40 190 45 220
197 45 220 . 50 240 55 260--
352 80 390 90 430 100 480

-~

High Rate of Development Assumed

45 100 710 2,910 20,390 2,920 20,460
-- -- -- --

Mid-Range Development Assumed

.
50 350 100 710 410 2,870

--. -- -- --

Low Development Assumed

20 140 50 350 100 710

1/ Rounds to less than 10 MW
Note: Industrial development does not assume pipeline pumping.



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

.,

Actual Requirements Estimated Future Requirements
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
~ Fairbanks 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
Fait-banks 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 5,470 1,850 8,100



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

Type of Load

Area

g) Anchorage
Fairbanks

Total

Anchorage
Fairbanks

Total

Anchorage
Fairbanks

Total

Actual Requirements Estimated Future Requirements

1974 1980 1990 2000

Peak Annual Peak Annual Peak Annual Peak . Annual

Demand Energy Demand Energy Demand Energy Demand Energy

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

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

124 527 205 920 430 1,900 855 3,760
- -- - --
451 2,302 990 4,650 4,950 29,360 7,250 39,460

Likely Mid-Range Growth Rate

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

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

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

Lower Growth Rate

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

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

790 3,550 1,390 6,250 2,050 9,290
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With allowances for reservesal1.d plant retirem.ents, 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.

R~tes of 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% 8%

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 one 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 aJlowances for industrial requirementsformajornew resource
extraction and processing, new energy intensiveil1dustries,or heavy
manufacturing.

The power survey studies included a review of potenti,al new developments
in the energy , mineral, and timber fields and a set 'of assumptions
on individual developments considered likely through the year 2000.
Basically, the estimates involved selecting a few developments considered
most likely to occur from among the more promisiIlgpotentials 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 national average.

2. Utility statistics indicate individual customers 'electric
energy consumption has been increasing six to seven percent per
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 major factor.

4. Future additional energy sys tems, 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
50% 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 IIhigher ll range anticipates significant new
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Assumed Industrial DevelopmentTable 12.

RATE OF
INDUSTRY GROWTH

Kenai Peninsula:

Chemical Plant:

Mid

High

LNG Plant: Low

Mid

High

Refinery':

Timber
Processing: Low

Mid

High

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 1980, steady
expansion thereafter.

Existing, expansion assumed before 1980
and continuing to 2000.

Existing, plus same assumptions asUG plant.

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

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

Largest start before 1980, no change
to 2000.

55



Mid Start-up before 1980 , DO change to 2000.

Mid 'Start-up before 1980, full operation by 1990,
no change to 2000.

High Full operation start-up before 1980, DO

change the:reafter.

" """"

ASSUMPTIOB

"" "

Initially loaded after 1980, load tripled by 2000.

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

Start-up after 1980, full operation by' 2000.

Pilot project power between 1990 and 2000.

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

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

Start-upaft.er 1980, no change to 2000.

Start-up after 1980, fiv~fold expansion
by 2000.

(continued)

Assumed Industrial Development

Low

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

High Larger initial load before 1980, 2 1/3
expansion by 1990, no change to 2000.
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Low

Low

Mid Pilot project by 1990, tull operation by 2000.

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

Low

High

High

Mid

High

RATE OF
GROWTH

Table 12.

Timber:

New City:

Nuclear Fue~

Enrichment:

Beluga Coal
Gasification:

LNG Plant:

Mining and Mineral
Processing:

Other Vicinities:

IBDtETRY



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

!/ Existing ;nstallations

~/ Timber processing and oil refinery loads totaled less than 10 NnN.
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energy and mineral d~velopments from among those that appear most promising.
The IIl0wer ll range generally assumes a slackening 'of the pace of development
following the completion ,~f the Alyeska pipeline. The II mid-range ll appears
to be a reasonably conservative estimate •

With the exception of the annual large load for a nuclear enrichment facility
(2500 MW in the 1990 and 2000 IIhigh range ll estimates'only) all of the
assumed new industrial loads are considered very conservative. The
main purpose of including the nuclear 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 percentfrom 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 w.ith an additional 6 MW proposed for Valdez in
1976 and again in 1978. CVEA has under study a small hydro project
(Solomon Gulch) and a potential intertie between G~ennallen and Valdez.

Future Utility Loads

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

\

y Copper Valley Electric Association, Inc. 15 Year Power Cost Study
Hydro/Diesel, Robert W. Retherford Associates, October, 1974.
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i'the pipeliI?-eterminal, and an elettrical interconnectionhetween Valdez
and Glennallen irt'1978. The 10ads"w'ere, estimated to level Off for a few
years at that time. 'By 1989, the sfuCly estimated theloads at' 15Mw and'
75 million kwh. It vias'envisioned thafCVEA would furnish energy" to the
construction camp, the pipeline refrigerdtibn station, and the utility-type
lo~dsattW'o oil pipeline pumping stations . Afyeska Pipeline Company

.~ estimated these loads would amount t,021. 8 million kwh annually. "

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

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

>, Growth Duriilg Period kwh MW kwh MW kwh MW

'High 32 7 77 18 169 38
Y.id-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.

Indus trial Loads

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

';'I'hese 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 absence of a strong area transmission
system, this plan was not attractive' 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 south of the Yukon River were estimated at 225,000 KW
in an APA study (1969).
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The concept oLut:i.lizing electricity to di~p1;a,c~_fu:el~would bep,r fu,rth~F

attention if an A~a~ka~oute is selected£ortransporting natural gas'IroJIl
Alaska's, North Slope._,. 'Thesubstantia~ amount of gaspeec1ed for; compressor
and refrigerati()D stations andf()r liquefying. th.e gascould.be saved by.
substituting ';'electric pO¥1er. Inf9rt;n!'i-1 estimate~from tpe EI Paso Nat~ral
Gas CompC}IJ.Y indicate r~quirement~o(up to 900 MW if ctn.AI,aska gas line
and LNG plant were powered by electricity.

Assuming an 80 percent plant factor, this would amount to around 6 billion
kilowatt hpurs annual energy. A la.rgeportio"n of the load 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 possi1;>ility of establishing refineries
or petroleum plants in the area.

Industrial loads associated V::ith oil and gas pipelines and other potential
industrial loads in the Prince William Sound Area have not been con~idered in
assessments of Upper Susitna power markets and financial feasibility of the
proj.ect.

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\lsitna
Project.

The basic approach involves a set of monthly energy distribution assumptions
which are used 'to size the project reservoirs and to determine ,annu~l firm
energy production from the project . The powerplant capacity ~ssumptions

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 yectr.

Table 14 summarized 1970-1972 monthly energy distribution for 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

21 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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63.6

36.4

65.3

34.7

63.5

36.5

62.1

37.9

1961 1971 1970-1972 Reconnnended
Devil 1 Brad1~1 Utilitlt for Current

MONTH Canyon _I Lake- Loads Studies 41-
-

8.9 8.3 7.9 8.0Oct.

Nov. 9.4 9.1 8.9 8.8

Dec. 10.4 11.0 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. 8.0 7.5 7.5 7.7

Total 100.0 100.0 100.0 100.0 .

SEASONAL

May-Sept.

Oct. -Aug.

~I Corps draft,report, 1971

II USBR Feasibility report.



For the current studie.s, it assumes that future load patterns will be modified
somewhat as a result dindustrialrequirements 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

I ,
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 operations would be pointed more towards maximizing
annual energy production rather than long term storage to augment
flows in the critic$l.l year. However, the planning study assumption
provides a reasonably conservative estimate of average annual firm energy
and an adequate basis for determining merits of the project.

Capacity Requirements

As discussed previously, the utility systems have had combined annual
load factors slightly over 50 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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systemsapacity requirements would be determined by winter peak load
requirements, plus allowances for reserves and unanticipated load growth.
The lower summer peaks provide latitude for scheduled unit maintenance
a;nd repairs.

<5~iiy peak load shapes for the system indicate a very small portion of
>th~ capacity is needed for very low load factor operation, It is expected
that some of the gas turbine capacity which is now used essentially for
~~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
r,es~rve for the balance of the year.

:;';1':;

r~ .
it is expected that reliability standards will be upgraded as the power
;y,stems develop. This will likely include specific provisions for maintain
i:il.g, spinning reserve capacity to cover possible generator outages as
'~:ell as substantial improvements in system transmission reliability.

Examination of the winter daily and weekly load curves (Figure 4) indicates
. the base load portion is about 70 percent of total load and the peak load
i~:f-bout 30 percent of total load. Load factor for the peak portion is
'a'bout 50 percent, and winter weekly load factors are on the order of
,-(../" .-
lk9,percent.

,.
i".,.\4n..,annual plant factor of 50 percent has been selected for the Upper
~H-~itra Project. This is largely a judgment factor reflecting the following
considerations:
\;..11

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 the 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.
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4. It is 1"ecognizedthat 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
1\nchorage area loads, the winter peak week would require about·
2,000 MWof continuous power to cover the base loads and about
1,200 MW of peaking power i Load factors· of the peak portion would
be about 50 percent.
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Power Survey Studies·

-Solar, wind, and tidal power were not considered as major planning
alternatives.

(the evaluation of alternatives is intended to help provide the basis for
selecting the most appropriate course of action for meeting future demands.
Reliability, prices, and environmental impaCts are important aspects of
such a comparison. Additionally, the range of alternatives must include
only those for which technology is available (or may reasonably be
expected to be available in this time frame).
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ALTERNATIVE POWER SOURCES.Part VI

Some very rough data on installation costs for nuclear power were
presented. Most planned developments in the South "48" are in the
1000 MW class; reports at the time were indicating plantinvest~entsin
the range of $500 to $600 per kilowatt; that comparable Alaska costs
lIJight be on the order of $900 to $1000 per kilowatt; and that smaller
plants would likely be more costly.

.'T.he proposed Upper Susitna hydroelectric developrhent wouldp~~vide
large blocks of load factor power for the Railbelt area starting in about·
1985 . This section discusses alternative means of providing equivalent
lpbwbr supplies .. It concludes that conventional coal-fired steamplants
represent the most logical alternative to major ~ydro development for
lthis time period. .

The studies for the new power survey includes fairly detailed analysis
of generation costs for steamplants (coal and oil or gas-fired), gas turbines,

·and diesel engines. Key assumptions relative to the Railbelt were that
(1) fuels suitable for use in gas turbines would be available in 1980 at
a cost of from 60 ¢ to $1. 00 per million Btu rs at 1973 price levels (no

Lirtflation), and (2) that coal for steamplants would be available at a cost
of from 30¢ to 60¢ peT million Btu'sin 1980 at 1973 prices. Table15
summarizes the alternative generation costs presented in the survey.



Equipment and heat rate assumptions:

1. Diesel!El~ctriG (IC) Powerplants @59% Annual Load Factor
(Public FinanciI1g)

10.0

21.9
,25.6
29.3
36.7

160

5.0

23.1
26.8
30.5
37.9

10,370 :Btu/kwh)

160

1.0

25.8
29.8
33.8
41.8

130

0.2

11, 200E tu/kwh

30.4
34.4
38.4
46.4

130

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

(Based on:

20 MW open cycle, 15,000 Btu/kwh
35 MW open cycle, 13,500 Btu/kwh
50 MW regenerative cycle, 12,000 Btu/kwh

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.

Table 15 .

1/ Source: Advisory Committee Studies for FPC Alaska Power Survey.
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Unit generation cost, including fuels, mills/kwh:

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

Plant size,MW 20 35 50 500

Investment cost, $/kw 135 135 167 150

Unit energy costs, including fuels, mills/kwh:

Fuel \ 7.61 7.31 7.75 7.22cost @ 20¢/1,ffitu
Fuel cost @ 30¢/~fBtu 9.11 8.51 8.95 8.42

J

Fuel cost @ 60¢/~fBtu 13.61 12.41 12.55 12.02
Fuel cost @ $1. OOIMBtu 19.61 17.61 17.35 16.82
Fuel cost @ $1.41/1,ffitu 25.91 23.07 22.39 21.86

(oil @ 20¢/gallon)

Plant size, :MW

Inves tment cos t, $/kw



Table 15. Future Generation Costs (cant.)

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

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

9.1
12.1
16.1

6.8
9.8

13.8

7.3
10.3

9.9
12.9

313

280

1,000

1,000

10.1
13.1
17 .1

e.O
11.0

ILl
14.1

334

500

500

373

9.2
12.2

11.7
14.7
18.7

12.9
15.9

409

456

200

200

67

80% Plant Factor Plants

50% Plant Factor Plants

80% Plant Factor Plants

50% Plant FaCtor Plants

9.2 8.4 7.4
12.2 11.4 10.4
16.2 15.4 14.4

10.1
13 .1

14.4
17.4

13.0
16.0
20.0

444

496

100

100

Fuels @ 30 ¢/MB tu
Fuels @ 60¢/MBtu
Fuels @ $l.OO/MBtu

Fuel costs @ 30¢/MBtu
Fuel costs @ 60¢/Nffitu
Fuel costs @ $1. OO/rYIBtu

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

Fuel cos t @ 30¢/MB tu
. Fuel cost @ 60¢/MBtu

Unit energy costs including, fuels, mills/kwh:

Plant size, MW

Plant size, MW

Investment cost, $/kw

Unit energy costs inch+ding fuels, mills/kwh:

Investment cost, $/kw



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 foreseeal::>le future. Key changes include the huge
increases in fuel prices, added costs for pollution control, very rapid
increases in nuclear costs, and absence of any 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 ins tallations .

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" states.

A recent Interior Department reporf es timated unit cos ts of 18.8 and 19.8
mills per kilowatthour for new baseload (70% capacity factor) nuclear arid

coal fired plants. Y 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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Review of Fuel Costs and Availability

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

850
680

1984

558
446

1974

222
178

1970

119
95

1965 .

Nuclear plants
Fossil fired steamplants

That report indicated u.nit costs of30mills.perkilm.;vatthour for nuclear
and 28 mills for coal if similar plants were operated at a 40 percent annual
capacity factor .

11 aIds, FC; IIPower Plant Capital Costs Going Out of Sight ll , Power
Engineering, August 1974.

It seems certain that by 1985 Alaska's production of oil and 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 1148 11 markets.
Some cost advantage should prevail in Alaska because of the high trans
portation costs, however, Alaska fuel cost's will certainly reflect broader
national and international trends. Policies governing choice of fuels will
also reflect the broader national concerns .

21 II Utilities Hedge on Nuclear Plans; Coal Plant Prospect Brightens, II
Engineering News Record, August 21, 1975.

.Ih 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 control
devices. One publication. indicate.d the' following trends 11:,. .- -. -

. '.A more recent report by Edison ElectriC Institute indicated construction
costs for c6al-fired steamplants ordered in 1974 for 1979 operation would
cost $525 per kilbwatt. Cost ofscrl.lbbers for air poilution control amount

.to an additional $140-$150 per kilowatt.?../ Smaller plants suitable for use
,in the Railbelt area would logically cost more.
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1/ FPC letter of Aug. 12, 1975, to Alaska District, Corps of Engineers.
, .,

8.80
14.21

15.46
5.21

53
85.6

93.2
32.6

Cents
Per Million Btu

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/Kenafrrea: in their deter~ination

of power values for the current FPC studies. -

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 per kilowatthour b.ased
on 10, 000 Btu/kwh .

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 active leases 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 "48" 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 at 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

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 Railbelt.



There is a.wide variety of opinion on probable future cost of coal. For
manYIear~, q).al 'price~were set a small margine above production costs
to compete with low 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 avt=::rage prices for utility coal have increased dramatically
since the early 1970' 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 II 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 withoutinflation
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
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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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2

430

1.3,

12.6

200

630

2.5 2.5

10.0 ., 15.0

26.4 31.4

15.0

.·2,

2.5

33.6

1.6

14.5

726

526

200

'.. 'T·;~;Plan.t $iz~:i MW.·
i.:,?OQ " 500.

'.';;,-'."

Table 16, Alte~I:lativeGeneratiOIrC;ostsfor
Conventional Coal-fired Steamplants

Numbero£Units

.., ;'~ .-

Capital Cost, mills/kwh

Total Energy Cost mills/kwh 28.6

73

Cost of Environmental Equipment
$/kw

Fuel Cost, mills/kwh 10.0
,
Transmission Cost to

Load Center 2. 5

'lnstalledCost

"bperation and Maintenance,
mills/kwh

. <Investment Cost, Railbelt,
·$/kw·



The principle assutnptio:ris.r~:Q~ctedjn,thisupd?teinclude:

1. Updated investment costs presented in the power survey (January
1973 price levels) to January 1975 prices used the Engineering
News Rec9rd cOJnp()site.constr'uc~iop.cost index . Using the Handy
Whitman steam generation plarifcost index, the estimated total energy
cost would be slightly higher--approximately 6 percent. The basic
estimate reflects South "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{1.~ts •. for the Fairbanks and Anchorage-Kenai area. Y These estimates
inCorporate the following assumptions:

Interest .rates of 5,718 percent for Federal financing; and 6,,25 percent
and 5. 95 perce:n.tfor Anchorage and Fairbanks, respectively, for
public, non~Federalfinancing.

2. A two-unit, 150 IvfW plant for the Fairbanks area with fuel cost of
60¢ per lI'.illionBtu and a heat rate of 12,000 Btu/kwh.

3. A three unit, 450 :MW plant for the Anchorage-Kenai area with fuel costs
of50¢ 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 mills/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 (ibove 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.

Y FPC letter dated August 20, 1975, to Corps of Engineers.

7S



76

Distribution costs and losses are not included.

2/ Source: CVEA/KPU experience

32.8
40.0
47.1
54.3

400

5.0 to 10

10,000

Heavy Duty

33.3
40.7
48.1
55.5

270

5.0

10,370

Medium duty

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

Unit generation cost, including fuel, mills/kwh:

Investment cost $/kw

Heat Rate, Btu/kwh

Type of Service

Plant size, MW

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

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

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:

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 uriits in the 2500 kw to 5000 kw size
range are costing $300/kw, excluding site, engineering, contingencies,
financing costs, and interest during construction. Y

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

Diesel-electric Powerplants



One recent study estimated diesel generation costs at 34.6 mills/kwh
in 1974 based on $220/kw basic equipment costs and fuel at 33¢lgallon. 1/Ifutu:re' costs for 1980 and 1985 were estimated at 58.6 and 85.4 mills/kwh
<assuming escalation of equipment costs at 6%/year and fuel costs at 10%/year ..Actual manufacturers I cost estimates received by the same firm for similar
generation equipment in July 1974 was $297/kw;considerably higher than
the assumed· $220/kw .

R. W. Beck and Associates, Analysis of Electric System Requirements,
City and Borough of Sitka, Alaska, April 1974.
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Hydro

As a part of its work for the June 1967 report, Alaska Natural Resou'rces
and the Rampart' Project, the Interior Department through the Bureau
of Reclamation prepared anextensiye 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 (Le., 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 nuclear
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 tb~ South 1148 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

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

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. known potentials
such as Passamaquoddy.
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Existing geothermal technology is basically limited to using the best
of the resources -- preferably hot d1l'y steam. or superheated water
that can be reached at fairly shallow depth . As yet. there are no
firm indications that large geothermal resources e:x:ist in Alaska that
could bedeyeloped with av'ailable technology. On this basis. geothermal
power cannot be cOllsidered a viable alternative at this time to major
coal and hydro power.

Several different concepts for developing the Cook Inlet tidal potential
have been mentioned . These i~clude a, plan to drain the Inlet at
the Fore1ands with pumped storage units to equalize output ·ofpower;
and a two basin scheme which would utilize the Knik and Turnagain
Arm. The 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 difficu.lty
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.

Wind power is receiving great interest. but existing and likely near
future technology is limited to small and relatively costly units.
Like geothermaL, the long range potential may prove very ill1portant,

'($/:putwind is not a, viable alternative for major new power supplies
at this time.
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Market for Project Power

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

FINANCIAL ANALYSISPart 'VII

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 for Fiscal Year 1976 is
6-5/8 percent.

At the time Susitna power becomes available, the Railbelt pewer systems will
have severalhunclred megawatts of capacity in oil and natural gas fired (turbine)
equipment. It is assumed 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.

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.

The UpperSusitna Project is primarily for power , though present
indications are that lJljnor portions of project costs would be allocated
to other purposes, such as recreation. Prelinunary estimates are that
such cost allocations to other purposes would be less than one percent
of the total project investment. Thus financial viability of the project
becomes the essential element in demonstrating feasibility of the power
development. The size of market, amount of investment, and
applicable interest rate are the main factors influencing rates for power.
Operation, maintenance and replacement costs are a minor part 6f
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.



By 1985: some of the older steam-fired plants would be at or near
the end of useful life and likely candidates for early retirement.

Under these conditions, itis assumed that firm demands for Susitna
power would develop very rapidly.

For purposes of these preliminary rate determinations, it is assumed
that the firm market for Sus'itna power would be up to 75 percent of
the total utili ty requirements for the mid-range load estimates for
the Anchorage-Cook Inlet and FcUrbanks-Tanana Valley area. This
is conservative to the extentthat it does.not assume any demands from
the national defense or industrial load sectors. It could be optimistic
if the utili ties continue very heavy reliance on oil and natural gas.

Table 17 shows the 75 percent assumption in comparison with total
areaload estimates. As indicated on the table, 75 percent of utility
requirements is equiv~lent to 61 to 66 percent of total area requirements.
during the 1985-1995 period.

It is recognized that these are oversimplified market assumptions,
and that the market estimates will require continued refinement as
project plans and design are prepared. If it should develop that future
demands for project power are somewhat lower, it is reasonable to
assume that the project would be staged over a somewhat longer period
of time.

Assumptions for secondary energy sales are as follows:

1. With Devil Canyon operating alone, there is relatively little flexibility
for scheduling secondary energy so the market.for such energy
would be limited. The Corps operation studies indicate average
annual secondary energy capability of201lvfW. It is assumed
that :the marketable po]:"tion would be 10 MW in the first year of
operation (equivalent to 86 million kilowatthours at the market),
and that this market would expand in 10 :MW increments to 50 MW
in the fifth year of operation.

This assumes that the secondary energy could be offered in sizable
blocks with guaranteed duration of two to six months, depending
on forecasts of reservoir operations, but that relatively little of
this energy would be available during mid-winter.
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1/ Percent of total area requirements.

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

Annual Peaking Requirements Annual Energy Requirements
1000 kw Million kwh

Year Anchorage Fairbanks Total Anchorage Fairbanks Total

1985 630 160 790 2,760 690 3,450
1986 680 170 850 2,950 740 3,690
1987 120 180 900 3,165 790 3,955
1988 770 190 960 3,395 840 4,235
1989 830 200 1,030 3,640 900 4,540
1990 890 220 1, no 3,900 960 4,860
1991 940 230 1,170 ' 4,140 1,010 5;150
1992 1,000 240 1,240 4,400 1,070 5,470
1993 1,060 260 1,320 4,670 1,130 5,800
1994 1,130 270 1,400 4,950 1,200 6,150
1995 1,200 290 1,490 5,250 1,260 6,510

Assumed Market for Upper Susitna Power

1,220 5,560 790
1/

3,450
(65) (62) 1/

1,670 7,620 1, no
1/

4,860
1/(66) (62)

2,300 10,680 1,490
1/

6,510
. (65) (61) .Y
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Comparison With Total Area Power Requirements
Anchorage & Fairbanks Assumed Market for

requirements new
(Mid-range Estimates) Hydroelectric Power
Peak Annual Energy . Peak Annual Energy

1000 kw' Million kwh 1000 kw Million kwh

Table 17.

1995

1985

1990

Year'



2. With the Jnultiple reservoir system.s, it is assumed that market
flexibility could be substantially enhanced and that marketing
policies would be premised on maxin~izing ann.ual energy production .
.Inpractice"this would likely be achieved by setting firm energy
contra.cts dose to average annual energy capability with exchanges
all:doff~peakpurchases and to meet contra.ct commitments during
low runoff years.

The Corps operation studies indicate average annual secondary
capability ranging from 40 to 10811W for the multiple reservoir
system. For purpos es of the rate studies, it is assumed the full
amount of the secondary energy could be marketed starting in
1990. The Corps values fOl' secondary power were converted
to annual energy and transmission losses were deducted to derive
the amounts of secondary energy sales used in the rate studies:

6System #1 - 690 x 10 kwh/year sales.
6System #2 - 932 x 10 kwh/year sales.
6System #3 - 345 x 10
6

kwh/year sales.

System #4 - 630 x 10 kwh/year sales.
6System #5 - 690 xl0 kwh/year sales.

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

S copin.g Analysis

APA prepared aset of estimates of average power 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 (darns and powerplants)
and APA (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 incorpOl'ated in them are summarize~ in 'I: able 19.
Note that there have been substantial changes in the cost estimates
since the Septe~ber draft report as dicusssed later.
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I-B Same, but USBR-APA costs, Denali 20.7

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

24.2

Average·Rates for
Firm Energy
(Mills/kwh)System Plan

System #5 Watana (22QO), 1986
Devil Canyon (1450), 1990 19.7

4-A Devil Canyon & Denali bOth on line, 1985
Vee 1990
Watana, 1995
(USBR plan; Corps costs). 22.8

!I Preliminary scoping analysis for September 1975 draft report;
does not reflect cost changes since that time.

2-A Watana, 1985
Devil Canyon, 1990 (Revise order of
construction) 21.0

Table 18. Average Rates for. Repayment for Alternative
.Development Plans 1J

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

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

System #1 Devil Canyon (W. S. 1450), 1985
Denali (W.S. 2535), 1990 24 .. 5

. System #3 Devil Canyon (1450), 1985
.Watana (2050), 1990
Denali (2535), 1995 20.9



}j Costs are for preliminary scoping analyses in September 1975
draft report and do not reflect revisions since that time.

11Table 19. . Cost Sunmary for Alternative Systems
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730,820

125~440

856,260

1,538
177

I ,715

Total System

(2535)
1990

Dena 1i

231,400
. 45,990
277 ,390

(1450)
1985

114,100
11 ,340

125,440

389,000
64,430

453,430

Dev i 1 Canyon

Cos ts - $1,000

~'Construction Costs
Interest During Construction
Investment Cost

System # ·1

Construction Costs
Interest During Construction
Investment Cost

Totar Sys tem Inves tmen t Cos t

Annual Operation and Maintenance
Annual Replacement
Annual OM .. & R

Transmission Facilities

Power Production Facilities

~r~f: •.~(i: '-". ,-

-wy'S ~ El'ev.
~qmpletion Date



Y Costs are for preliminary scoping analyses in September 1975
draft report and do not reflect revisions since that time.
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System # 2

1,883
396

2,279

223,010

1,395,690

1,172,680

Total System

18,540
1,840

20,380

Watana

(2050)
1990

600,000
119,250
719,250

184,310
18,320

202,630

·389,000
. 64,430
453,430

(1450)
1985

"

Dev i I Canyon

Costs -$1,000

Cost Summary for ~Iternative Systems 1/
(Continued)

Annual Operation and Maintenance
Annual Replacement
Annual OM & R

Construction Costs
Interest During Construction
Investment Cost

Construction Costs
Interest During Construction
Investment Cost

Total System Investment Cost

Transmission Facilities

Power Production Facilities

Table 19.

W. S. Elev.
Completion Date

Unit



Cos,t,ofSummaryfor Alternative Systems Y
,( Conti nued)

System # 3

Annual Operation and Maintenance
Annual Replacement
Annual OM & R

Total
System

1,450,070

223.010

1,673 ,oaq

1,883
396

2,279

Denal i

(2535)
1995

,231,400
45,990

277 ,390

18,540
1,840

20,380

(2050)
1990

'Watana

'600,000
119,250
719,250

(J 450) .
1985

Devil
Canyon

184,310
18,320

202,630

389,000
64,430

453,430

Costs - $1,000

Construction Costs
Interest During Construction
Investment Cost

ConstructioriCosts
Interest During Construction
Investment Cost

W. S. E1eVe

Completion Date

Unit

Table 19.

Power Production Fac.i li ties

Transmission Facilities
, .. ,{ -

, <9.S.~ ,Iota I Sys tem I nves tment Cos t

Y Costs are for preliminary seoping analyses in September 1975
draft report and do not reflect revisions since that time.
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Table 19 .CostSunmary for Al ternat.i ve Systems !/
(Continued)

System I 4

Devi I Total

Unit .Canyon Watana Denali Vee System

W. S. Elev. (1450) ,(1905) (2535) (2300)
Completion Date 1985 2000 1990 1995

Costs - $1,000

Power Production Fadll ties

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

Construction 64,430 96.670 45,990 19,300
Investment Cost 453,430 583,070 277,390 478,300 1,792,190

Transmission FacU ities

Construction Costs 184,310 7,930 29,130
.1 nteres t Dur Ing

Construction 18,320 790 2,890
Investment Cost 202,630 8,720 ' 32,020 243,370

Total System Investment Cost 2,035,560

Annual Operation
and Maintenance 2,269

Annual Replacement 2,~~§Annual OM &R

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

1/Cost Summary' for· Alternative Systems
(Continued)

89

1,883
396--

2,279

223,000

1,353,000

1,576,000

Total System

(2050)
. 1986

197,000
20,000

217,000

737,000
146,000
883,000

Watana

6,000

6,000

(1450)
1990

403,000
67,000

470,000

Devil Canyon

System. # 5

Costs - $1,000

Table 19.

Construction Costs'
Interest During Construction
Investment Cost

Construction Costs
Interest During Construction
Investment Cost

Annual Operation and Maintenance
. Annual Replacement
Annual OM & R .

Total System Investment Cost

Transmission Facilities

Power Production Facilities

W.· S. Elev.
Completion Date



The method used involves calculating 1985 present worth values,o£
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 oreach unit could be marketed
in the first year after completion. The rate determination also incorporates
the market assumptions for secondary energy which were presented
previbusly.

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~edin' the USBR-APA
plan. The indication is that if De'vil 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 appro:ximately 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 adds about 1.2 mills to the average rate.

\

System 2-A assumes Corps ~esign and costs but reverses the order
of construction. (Watana on\line in 1985 and Devil Canyon on line
in 1990.) This in4i,cates a small r-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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If 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.

oIP,ystem #5 has the lowestindicat~drate (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 several 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 in4].cate merit to the Denali unit as a possible future
addition.

Comparison with May 1974 Status Report

APA's 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 Penali would be
completed £ive years after Devil Canyon.

The Status Report used January 1974 price levels and ,the applicable
interest rates fer 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's composite
construction cost index increased 21 percent for the period.

The change in interest rates without any infla.ti.-m would increase
annual repayment requirements by about 18 percent. The combination
of higher costs and higher interest rates represents approximately
a 42 percent increase in annual costs as indicated on Table 20.
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Comparison with May 1974 Status Report

Status RepbrtPlan (Devil Canyon + Denali)

'Table 20.

PriCe Level

Applicable interest rate
for repayment

Estimated construction
cost. $ millions

Interest during construction
$ millions

Investment cost
$ millions

Annual paymerit. excluding
OM&R, $ millions

CQsts 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 sign.ificant changes in cost
assumptions for the various alternative development plans. From the
viewpoint of the power market, the changes all favored System #5--
'that is relative cost increases for System #5 were substantially smaller
than for the Clther ~lternatives under consideration.

-'.A.• prelinrli1ary check waS nlade using the tlew 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,
$ystem #5 "....'ould have about 10 percent lower power rates than the next .

"ri!Ol?t favorable plan.

Average Rate Determination for Proposed Plan

Table 21 summarizes the estimate of average rate for firm energy needed
to repay investment in the project facilities. The methods used are the
~ame as for the scopinganalysis. The indicated average rate is 21.1 mills
per kilQwatthour.

};rote that the scoping analyses' discussed previously found a 2004 mill
aVEfrage rate for System #5. The difference of 0 . '7 mills reflects added
ttahsmission costs adopted for the proposed plan (substation in Talkeetna
Wcinity, switchyard near HeaIy,' and two single circuit lines in lieu
'tirth~double circuit assumptions used in the scoping analyses) .

+he indicated 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 inf1.ati·on. 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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Table 21. Average Rate Determination - System #5
(Watana + 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 ~~ergy

1986 1,278,810 1829 1,278,810 3054 86 0986 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 0990 to 2040)
1991 II 5150 II 3,505 7,732
199.2 II 5470 II 3,491
1993 " 5800 II 3,472

-0 1994 " 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:
0) Annual Costs:

(2)
(3)
(4)
(5)

Capital $113,345,000
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.n.nual firm energy sales 5,218,000,000 kwh
Average rate for repayment 109,842,000/5,218,000,000 = 21.1 mills/kwh

h' iM .,;" l'iVie"A ,+' . ""~ji'''o'*'''d'' '"d1'~V Yt47 'tMWW i'9titml'f*W"'~t&w.*e"(i#0tw">W·&f5!t.#jjWW'WWktbtjVfiraHtT;;;f'We**bt'W1'(~litW*,fi;'¥tMf>frrinijtWt''tIt'~Wtt¥1t" t~'



Power Marketing Considerations

he average rate is usefulmainly asa basis for easy comparison of the
proposal aild-the'alterIlatives ..i\ctllal rr:C:trk~ting contracts would likely
include separate provisions for demand'anltenergy charges and account

,for wheeling d~~rg¢~.re~erve agre~merits,'~d other factors.

There are,~pme b'Uiltin inequities for any given method of pricing . Most
utility systeIT's and most large Federalsyste:rns use essentially a postage
,stamp rate, that is power rates set the same for all delivery points on
ithe 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
several miles from the power source than;to serve a larger load nearby.
Policies vary from system to, system as toporti,ons of "hookup" costs

<born pythecustomers .

'Ac.:tual ~atesfortheSusitnasystemmightrefleCt several items of costs
and reven.ues notidentifiecl 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 wheelj.ng
revenues would lower overall project power rates soIrJewhat. Conversely

iwheeling costs forp!oject power'delivered'over'non-Federal transmission
lines ",ould need to be worked into project rate sChedules. This is now

,') done under APA marketing contracts for the Snettisham Project; there
are many si~llilar situaticms in other Federal power systems ~.

Rough estimates were made ona cost-of-service basis for power delivered
at Fairban1<.s and at Point MacKenzie under the proposed plaIl' 'These indicated
that about 85,percent ofthe project~costs (or about 17.90£ the 21.1 mills '
per kilowatj;h,our average rate) is involvedin producing the power (Devil
Canyon and Watana units and the transmission lin~ between Dev'iLCanyon
and Watana) " The 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 ~ates

would be abqut 25.2 IIli1lsper'kilowatthour 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 needtohe worked cut in the detailedpost'~uthorl.zati6n

studies .It would involve added costs, either through wheeling'charges
for project power' o'vern.on'-Federalllnes Or project transmission lines
around or underJ<nik Arm. These costs could be~cib'~ut the same for
alternative powersources such as the Beluga coals.

It is considered essentialthat scheduling qf project facilities be closely
tied to the, marketingf.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 r~quirements through tim~. ':['he capacity of the main
345 kvand 230 kv lines could bel,1pgradec:l ~ubstantially 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
a-round the Arm.

With or without the Susitna Project, additional transmission capability
is needed on the approaches to Anchorage. TheCEA plan of Knik Arm
loop at 230 kv is an important step in developing thiscapability, but
additional capacity would be needed bythe 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-Federal lines or project lines if needed.

Glennallen and Other Points on the Richardson Highway

Rough estimates were made for transmission systems to deliver project
power to the CVEAsystem- at Glennallen-. Line distance from Palmer is
approximately 136 miles.

The studies consisted of rough cost estimates for alternative 138 kv and
230 kv lines and comparison with load data presepted previously. They
indicated that on the basis ofnormal utility requirements, an intertie to
Glennallen could probably not be justified until 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 Richardson 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..: Repqrt of the Commissioner 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.

13. Electric Generation and Transmission Intertie System for Interior
and Southcentral Alaska, CH2M Hill, 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

199 1,737

453 2,286

453 2,286

618 2,887

517 2,340

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

$1,000 $1,000 $1,000

~gt1re 1 shows general locations of the potential units of the Upper
':~'imaproject in relationship to the Alaska Railbelt. The four key
~:~pet.Susima damsites are Devil Canyon, Watana, Vee , and Denali .
~. -~-. ;" .. - -. . .

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

.,ith power and energy capability for each system. '
.1...','0.' •

~1y-stem #1 - Devil Canyon
and Denali 1,538

, i~paper presents estimates of the annual recurring costs for project
':erations and maintenance, power marketing, and replacementsfor the
~J?~.l'"Susimahydroelectrie projects. ':_ ;:

System #4 - Devil Canyon,
"',

Wa.tana, Denali, & Vee 2,269

System #5 - Devil Canyon
, & Watana (proposed plan) 1,833

~5(~ . _ .
+p,eestimates reflect APAls assumed operation plan for the project power-'
plants, reservoirs, and transmission lines. as well as estimated costs
fpr, power marketing and overall project administration.

:,_Yi:;<·· ,. . . _ _ '"
'Ipe Corps of Engineers proposes an initial development consisting of the
De~il Canyon and Watana sites (System #5). The high Watana. dam plan is
~r,oposed to be constructed :first followed by the Devil Canyon unit.

t4>

;;~ .

'S:ystem#2 - Devil Canyon
t;' ,
v; and Watana 1, 833
!.","
(!

,.(}.

s,.'ystem #3 - Devil Canyon,
,.it Watana & Denali 1,833



Table 1. Alternative System Plans
Installed Capacity & Firm Energy

W.S.
el. P.O.L. Devil

S~tem M.S.L. Date Canyon Watana Vee System Total
Installed Firm Installed Fi,rm Insta1.led Firm Installed Firm' Secondary
Capacity Energy Capacity Energy, Capacity Energy Capacity Energy Energy

1000 Million 1000 Million' 1900 Million 1000 Millio~ Million
kw kwh kw kwh kw kwh kw' kwh kwh

System #1
Devil Canyon 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
,j:>,

System· #3
'" ,~

Devil' Canyon 1450 1985 700 3066
6.'70Watana 2050 1990 2935

Denali 2535 1995 -':'..,
. :~.

.i 1370" 6QOl 350'
System #4 .'

:-....

Devil Canyori~ 1450 )985 713 3119
Den.ali 2535 1990
Vee 2300 '1995 300 .1314
Watana 1905 2000 421' 1840

"

143'4" 6~73; 640
System #5
Watana 2200 1986 792 3101
Devil Canyon 14?0 1990 776 3048

1568' 6149 701

Notes: System #~ is, the proposed initial development plan.

Data is£rom Corps of Engineers studies.



OperationAssump tions

For purposes of,this study,itisassumed,the projeCt headquarters and
Jriai.n operations center would be near Talkeetna or at some other equally
at:cessible point c:m the system. It is recognized the remoteopercitions
c"eriter is not dependent on being adjacent toa powerplant.'

This central project headquarters, would house the remote powerplant
operation and dispatch center.Powerplarffoperation and dam and re
servoir operations would be from this operation-dispatch center for each
perm. Electrician/operators and mechanic/operators would be located at
the powerplants to provide for routine maintenance and manual operation
vJhen 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
..... phwerplants 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
~tia:rters .

~1ajor turbine and generator inspection and maintenance work would be
,',' ciccomplished by electricians, mechanics, engineers, other experienced

APA personnel, and manufacturers' representatives as required.

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

??ransmission line maintenance would be handled by two linecrews with
integration of the Eklutna Project linecrew. Transmission line mainte
nance warehouses and parts storage yard VJould be located at Devil Canyon
~ ,

oFWatana, approximatelrmidway between Devil Canyon and Fairbanks, and
at project headquarters. Members of the li:necrew would be stationed
along the line, transmission maintenance stations, and the Ir1ajor sub
stations to provide routine line patrol and minor caretaking tasks and
security around the facilities. For major maintenance work ,thet:rans
mission line crew' members would gatheraftheproblem area.

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

Project related recreational facili ties would involve cooperation "
betWeen Federal, State, and local interests and likely bemainta.ined by
a State or local entity. ' ,
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Annual Cos ts

,--,. 'f

'-'..

Cus tamer billing
Collecting
Accounts payable
Financial records
Payroll

Personnel management
Proper~management

Budgeting
Marketing policy.
Rate and repayment studies.

.... Rate schedules
Power sales contracts
9Perating ';'greetI1~nts
Systemrelia,bility and coordination

2. Accounting

3. . Marketing

1. Adrninis tration .

The marketing and adrr:inistJ;-ationaspects involve three main functions:.

Project operation, maintenance and adlninis trC!-tion would likely include the
existing Eklutna Project, with a resulting net'savings to the electrical
consulller.Eklutnawould. b:e superyisor,ycontrolled from thi=rr:ain
operatio~s ~ent~:rwip,. elec~icians/opel'C!-to,rsandmechanic/operators
stationed atEklutna. Itis estimat~clthatappr(lxim~tely$100;00.0 ,per
year could be saved by joint operation of.theEklutna·~mciSJJ;Sjtna Projects:c

Marketing and Administration

Part of.this work would be carriedout by theprqjec~headquarters;

overall administration and suPPo.rt,serviceswould be handIed by the
PJ'A headquarters staff.

The estimated cpst§ foroper~tion,maintenance, marketing, and aqmin'""
istration are based on itemized estimates of personnel" equipIl'lept:,.$upplies,
and services required to 'accomplish the work. .



Operation and maintenincerequirements for Systems #2, #3, arid #5
would be substantially the same. Each of the three plans has powerplants
at Devil Canyon and Watana that are similar except for installed capacity
(l070,1vfW for System #2', 1370 MW for System #3, 15681v1W for System #5) .
Number of units and power:plant layoutis the same for the three plans,
so staffing would be esserttially the same for each plan. Sys tern #3
includes Denali Dcim.<but added'O&M costs for the structure would be
minor. For purposes of this study ,annual operation and maintenance
costs are assumed the same for the three plans .

.The estimate assumes Federally classmedpersorinel providing management
ari.(1~adIPjnisfrative> functions and wage grade personnel doing the 'physical
day-to"'day teclmical'operation and'mairttEmarice of the project:· "Wagerates
for the classified employees are basecon the iniddlerate within a grade.
Wage gradepersonnelrates are based on prevailing wages ineffect in
the Anchorage area and:re£leCt basicnourIy rates, benefits, and overtinJe
provisions.

Costs of supplies, eqriipmentand personnel requirements are based on
Bureauof Reclamation Guidelines ,characteristics of eqUipment, and
Alaska, Power Administration operating experiEmceon the Eklutnaand
Snettisham Projects in Alaska. The Eklutna projectis a fully staffed
facility, including atransrnission linecrew,which has been operated by
APA and its predecessor agency since projeCt construction in 1955. The
SnettishamProjectisanisolatedproje<::t, sepa.rated froin Juneau load
center by 45 miles of rugged terraiIl and water. A maintenance crew
performsroutinemaihtenance 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 pet'sonnel 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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I terns covered include generator windings, communication equipment , .. a
small percent of the transmission towers, and several items in the sub
station. and switchyards. Items covered by routine annual maintenance
cos ts and not covered by the replacement fundinclude yehicles,small
buildings, camp utilities, and materials a;nd supplies. Major features
such as dams andpowerplant structures are considered to hayeservice
lives longer than the 50-year project repayment period .and their 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 haveqeen adopted by
the Department of Interior. 'The factors "developedprovide {isinkingf:und
for; the ,various items so):hat bYethe end of the.ite:l'Ils'se:r:yicelife, the
fund will be large enough to replace it. The saIp.ecinterest rate used for
project repayment is used to establish the sinldngfund.;The Fiscal
Year 1976 rate of 6-5/8 percent was established by the Departmentof
the Treasury.

The factors apply to the entire pow~rplant, substation, and switchyard.
They apply to the transmission towers, :fixturesan~lcc;:>nductorsonthe
transmissioD; system. Right-of-way and clearing costs aren<;:>t included.

Table. 4presentsthe annual replacement factors basecl on 6-5/8 percent
interest rate, the costs of the pertinent projectfeature, and the annual
replacement fund for the alternative plansof development..The project
costs are on a January 1975 basis .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, QPERA,TI:NG & MAINTENANCE COST ESTIMATE

109

TOTAL PERSONNEL COST

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

33,800
15,000
8)000

25,000
86,100

135,200

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

162,240
91,520

62,400
108,160
54,080

108,160

488,800

332,800

167,900

$1,124,700

100 MW Future, 5 units

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

G~-9

GS-7
GS-5

2 @ 15.00 hr.
4 @ 13.00 "
2 @ 13.00 "
4 @ 13.00 "

2 @ 13.00 hr.
2 @ 13.00 "
1 @ 13.00 "
2 @ 11.00 "
1 @ 13.00 "
1 @ 13.00 "

6 @ 13.00 "
4 @ 11.00 "

600 MW
No Power

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

Secretary

Total Wage Grade Wages

Total Line Crew Wages

Electricians
Mechanics
Heavy Duty Equip~ Operator
Maintenance Man
Meter Relay Mechanic
Electronic Technician
PowerplantOperators
Ass't. Powerplant'oPerators

Total Supervisory & Classified Wages

Foremen
Linemen
Equipment Operators
Groundmen

Supervisory & Classified

Wage Grade

Devil Canyon
Denali

Line Crew .

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

Total Fringe Benefits fo~ Personnel

Personnel

SYSTEM 1. DEVIL CANYONAND DENALI



':£'ABLE 2. (Con:ti,nued)--I'J;'EMIZED OPE:Ri\TION & MAINTENANCE COST ESTIMATE

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

Equipment Operation & Maintenance,

Miscellaneous

63,600

8,000
15,000
15,000

100,000
40,000
-5,000
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

132,000

$1,538,300

$

Annual Replacement Cost
;J:.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

110

Service Life
Initial Cost

Total Equipment, etc.

Telephone
Official travel
Vacation travel
Supplies, Services & Maintenance--Powerp1ant
Supplies & Services--Vehic1es & Equipment
Employee training
Line spray
Government camp maintenance

D-8 - (1)
980 - (1)
Maintainer - (1)
Pickups - (4) & (6)
Sedan - (1)
Lowboy;' (1)
Dumptruck - (1)
Flatbed - (4) & (2)
fire truck - (1)
Sno tracs - (2)
Backhoe - (1)
Crane, 50 ton - (1)
Hydraulic Crane, 20 ton - (1)
Line trucks - (4)

. Total Miscellaneous

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

* S.t.•
I.C.

TOTALSYS TEM 1



69-737 0 - 81 - 8
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2,000
1,000

3,000

~o,ooo

31,000

3,000
1,000

90,000
10,000

176,800

10,000
16,000
5,000

104,000

344,800
1,538,300

$ 4.5 ,760
54,080
54,080
22,880

$1,883,100

* 8.L.
7
7

* I.C.
12,000
8,000

700 MW
600 MW

Devil Canyon
Watana

Overtime
Government Contributions
Foreman Pay

Vacation tr.avel
Employee tr~ining
Supplies, Services & Materials
Supplies and Services

2 Pickups
1 Snow tractor

TABLE 2. (Continued) ",,:,,I'rID1IZED OPERATION & MAINTENANCE COST ESTIMATE

Increase base staff of System. 1."

Personnel

Watana Supervisory Control ,from Devil Canyon

Equipment

Miscellaneous

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

11 Same operation and maintenance estimate used for System #2, #3, and #5.

;~, ! 2 Assistant operator's @ 11.00 hr.
2 Electricians @ 13.00 "
2 Mechanics @ 13.00 "
1 Maintenance man @ 11.00 "

"

SYSTEM 2. DEVIL CANYON AND WATANAY

TOTAL ADDITIONS TO SYSTEM 1
SYSTEM 1

TOTAL SYS TEM 2



SYSTEM 4--DEVIL CANYON AND WATANA AND VEE

TABLE 2. (Continued) --"ITEMIZED OPERATION & MAINTENANCE COST ESTIMATE

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

30,000

58,000

6,000
2,000 .

50,000

31,200

$ 27,040
54,080
54,080
45,760
27,040
22,900

$ 230,900

10,000
20,800
5,000

35,800

385,900
1,883,100

$2,269,000

300 MW

Total Miscellaneous

Total

112

Vacation travel
Employee training
Supplies, Services and Materials--Powerplant & vehicles

D-8
Maintainer
Pickups - (4)
Dumptruck
Firetruck
Sno tracs - (2)
Backhoe
Hydraulic Crane, 20 ton

Overtime
Government Contributions
Foreman Pay

Total Fringe Benefits

Total Wage Grade

Add to System # 2:

Vee

1 Heavy equipment operator@ 13.00 hr;,
2 Electricians @ 13.00 "
2 Mechanics @ 13 .. 00 '-'
2 Maintenance men @ 1L 00 "
1 Operator @ 13.00 "
1 Assistant operator @' 11.00 "

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

Equipment, Operation &Maintenance, Annual Replacement Cost

Miscellaneous

Personnel

TOTAL SYSTEM 4

Total Additions to System 2
System 2



System 2 '. System 3 System 4
Devil Canyon &. Devil Canyon, Devil Canyon,

Watana Y Hatana &. Denali '.Ja tana, Denali,
- - &. Vee

Number Dollars Number Dollars Number Dollars

1,124,700 1,332,500 1,332,500 1,599,200

7 7 7 731 38 38 '47

218,000 322,000 322,000 380,000

.-
,.

63 600 66 600 .... 66 600 ." 97 800

1,406,300 1,721,ioo I, 721~100 2,077,000 .

I -

132,000 162,000 162,000 192,000
.

~

I 1,538,300 1,883,100 1,883,100 2,269,000
I !I
! I

·::..:1 $ y~ t~~::'(~·, :;1~;Z. I
\ I; !

f ,,"',J. L \,.'. 'L; :..~ E', !r;,.~ a

Administration

':";"

APA main office &dministration,
accounting, collecting,
maxketing expeU8e

Subtotal

r···..···__···,,·.-· __ __..__ _,..__._._._-_._--~
I

. Il~_._..-:._-- __ .__.__.__._. __._'"'---iN=beruc":::!an

1

_·_.._-_..- _ ,.._- ..,_.__ ----
Personnel:

Direct costs, COLA, benefits,
overtime

Number oQ classified persons
Number of wage board persons

Telephone, travel, SUPPlies,
ser~ices, training, line spray,
camp maintenance

Equipmerit~

Annual cost t()rep1ace

i...~isce11aneous :

IMarke ting and

I
•I

I
f..~ \C~;t.t\ It ..;>..lI. ,• .J

r.
t
I
f

w



Table 4. Replacement Costs

System #1
Devil Canyon and

Denali

System #2 81 #3
Devil Canyon and Watana

(includes Denali)

System #4
Devil Canyon, Watana,

'Vee and Denali

Feature

Annual
Replace

ment
Factor

Cost
to'

Construct

Annual
Replace

ment
Cost ,',

Cost
to

Construct

Annual
Replace- \"

ment
Cost

Cost
to

Construct

Annual
Replace

ment
Cost

Powerplant' 0.0012 $128,000,000 $153,600 $283,600,000 $340,300 $404,400,000 $485,300

Transmission towers,
fixtures & conductors 0.0001--. 85~200,000 8,500 150;OOo~odO 15,000 163,400,000 16,300

... Substations and
:i: switchyards 0.0039 9,400,000 36,700

198,000

25,100,000 97,900

453,200

29,900,000 116,600

618,200

Powerplant

Transmission towers,
fixtures 81 conductors

/

,Substations and
switchyards'

0.0012

0.0001

0.0039

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

Devil Canyon

$301,191,000 $361,400

180,362,000 18,000

35,235,000 137,400

516,800
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SECTION H

TRANSMISSION SYSTEM

UWITED STATES DEPARTMENT OF THE INTERIOR
Alaska Power Administration
Upper Susitna River Hydroelectric Studies
Report on Transmission System

December 1975
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Previous Studies

Alternative Plans for Upper Susitna Hydroelectric· Development

Purpose and Scope

, INTRODUCTIONPart I

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.

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:

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

This report covers the transmission system studies by the Alaska
Power Administration for the proposed Upper Susitnahydroeleetric
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 develbpinentplans;arJ.d consider"':
ation of alternative transmission technologies. These studies deal
with general corridor locatioii';" the more detailed studies following
project authorization would include final, on the ground route location.

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 sumnlCirizesdata orieriergy 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.,

Figure 1 shows general locations of thep6tentlalunitsofthe Upper
Susitna Project in relationship to the Alaska Railbelt. The four key
Upper Susitna damsites are Devil Canyon, Watana, Vee, and Denali.
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2. A series of studies for Railbeltarea utilities include" assessments
of loads, pow~r cos ts, and generation and tra~smission alternatives.

3. Previous work by the Alaska Power Administration, the Bureau
of Reclamation, the utility' systems , and industry on studies of
various plans for Railbelt t~ansmissioninterconnections and the
Upper Susitnahydroelectric potential. The most recent of these
are the May, 1974 Status Report on the Devil Canyon Project
by APA and the September, 1974 Reassessment Reporton Upper
SusitnaRiver 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 bibliogr.aphy
represent a period in history when there was very little concern about
energy conservation, growth, and needs for conserving oil.arid natural
gas resoU1: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.gyand fuel conservation and
the environment, and the rap~dlyjncreasingcostsof en~rgy inthe
economy.

Acknowledgements

We have attemptec;lto reference principal data sources in the text. The
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 Conservation Service reports for portions of the corridor~; resources
maps and reports from thestatewide resources inve~toryby the Resources
Planning Team of the FederaFState Land Use Planning Commission; the
State of Alaska's Regional Profile for the Southcentral Region; "climate
records from the National Weather Service; and other data sources.

The BonnevillePower·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 andsubstations;conswtations on the; transmission environmental
assessment and reviews of design and cosfsfudiespreparedby APA.

The electric utilitity systems of the Railbelt 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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1. The main ele'ments of the study were: (1) evaluation of alternative
corridors for locating project trallsmissionlines considering environ
mental, engineering, reliability and cost'aspects; ,(2) preparation
of designs and cost estimates'forthe transmissionsystems needed
for alternative project development plans.

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

SUMMARYPart II

2. The'power market analyses (APAreport 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 Jargest single consideration in design of project transmis
sion facilities. "Service to the other areas would be added when
feasible.

4. It W'as concluded that the,most desirable corridor location would
follow existingsu~facetransportationsystems whenever possible.
The principle disadvantage of such location is line visibilityfrom
the existing road and railsystems.Carefulattention to use of
natural vegetation.andtopography to screen the lines, locating
the lines at an appropriate distance from roads , and selection
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 he highly
visible. Significant advantages'of locating the lines near existing.
surface transportation systems include minimizing requirements
for new access roads, savi~gs in costsforconst:r.uctionand operation
and mairitenance, a significant improvement in reliability; and
avoiding need for pioneering new corridors in presently undeveloped
areas,.



5. Except for· constricted passes through the mountains, the proposed
··corridors should be considered as very broad· and general
locations within 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 irifin'alroute 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 (Watana 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
Richarqson Highway, and results are summarized along with
economic analyses of such plans in the AP A power market study.

11. Alternative transmission technologies were considered in plan
selection, including DC sys tems 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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The five electric utility companies serving this ar~a are:

Anchorage-Cook Inlet Area

EXISTING TRANSMISSION SYSTEMSPardn

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 230kv 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.

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 i!1cluding Seldovia,
across the bay from Homer. MEA serves the town ,of Palmer and the "
surrounding rural area in the Matanuska and Susitna Valleys. SES
serves the city of Seward.

Alask,a Power Administration operates the Eklu,tnaHydrQelecb;ic Project
and markets wholes.ale power to CEA"AML&P, and MEA.

. .

Anchorage Municipal Ligllt<;lnd Power (AML&P)
Chugach Electric Association (cEA)'
Matanuska Electric Association (MEA)
Homer Electric Association (H~A)

Seward Electric System (SE$).

The power market studies make it very, clear that a major part()f the
project power wouldbe utilized in theA~c;:horage.- Cook Inlet~d

Fairbanks - Tanana Valley areas, respectively. Ad(iitional potential
power markets exist in the Gl~nnallen ana. V,:!ldez areas and CJ.long
the Alyeskapipeline.

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 installaticlns.
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For purposes 6f 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 Eklutn,a 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

'I'he two electric utilities in this area are:

F~rbanksMunicipal Utility System (FMUS)
Golden ValleyElectric Association (GVEA)

FMUS Sierves 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 Wirin
wright steamplant under an agreement 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 Valley Electric Association serves both Glennallen and
Valdez. Radial 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.

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 incIude:d)

Area Owner
Transmission Lines

Designation KV Mileage With
Interconnections '1/

Substation

Fairbanks GVEA Healy-Gold Hill
Gold Hill-Johnson Rd.
Zehnder-Fox
Misc. within City
Gold Hill-Murphy Dome
Fox~PilotBluff

138
69
69
69
34.5
34.5

104
45

8
3

24
18

U.of Alaska
FLWainwright
Eielson AFB
Ft. Greely
FMU

Universi~

Ft.Wainwright
'Eielson
High~ayPark

Zehnder'

c..l
c..l

FMU Muni. Pwr. PIt. - Zehnder 69 1 Ft. Wainwright 19th Street
(See GVEA) .

Anchorage
Cook Inlet

MEA

APA

AML&P

Ea'gle River Tap-Walter
. Pipple

Palmer--NW Knik Arm S·ym.
Pa1mer-:-Lucas-Reed

Eklutna-Palmer
Eklutna-Reed-Eagle

River-:Anchorage .

Anchorage APA Sub-.City
System

115
34.5
34.5

115

115

3~.5

3/4'
42
18

.15·

32

23-1/3

APA
APA
APA

AML&P

CEA

Elmendorf

(See APA)

Palrijer
Reed
Eagle River

Anchor.age

,Anchorage

Anchorage



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

Transmission Lines Interconnection !/'
Area Owner Designation KV Mileage With Substation

Anchorage- CEA Beluga-International 138 52 (incl. 4 (See APA and HEA)
Cook Inlet mi . submarine)
(cont.)

Anchorage APA Sub-Bernice
Lake 2/ 115 165--1

Cooper Lake-Quartz Creek 69 6
Co)

3 Lines to Soldotna y 69 8601>0

Misc. within Anchorage 34.5 31

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

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

y Incl. Tudor Sub. - International and spur line to Portage. Quartz Creek-Bernice ~ake portion leased from HEA.
3/ Leased from HEA: Soldotna-Quartz Creek, Soldotna-BerriiceLake, Soldotna-Kasilof.

.",,~,' "'\.j"",;,~;»:."~'--·.if'8§;h'-i·;f-t?~;i#6·:<#iiiN4;i4}.lli:qR);;!iMiaifi;Nwh.**gFt@**iijigj;'~'ttW¥'e¥wtmh1t&¥fbQ;trttffHt~!rwftt\C(trrt-tff1
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Method of Evaluation

TRANSMISSION CORRIDOR STUDIESPart IV

The second step involved an aerial reconnaissance to determine which
of these corridors were actually feasible for constructing lines. Several
were found to have "fatal flaws" 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.

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) . .

A preliminary identification of potential corridors was made utilizing large sCed
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 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 6f the mountains and approach Anchorage from the Matanuska
Valley (Matanuska Corridors) .

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 themselves should
be considered several miles wide.

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 show relative merits of alternative
transmission corridors from the viewpoints of the environment, engineer~

ing, economics, and reliability.
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The remaining potential corridors, whicha.re ihdica.ted on Figure 8,
were then analyzed in more detail. The basis for the analysis was
individual corridor segments which are indicated on Figure 9. For
convenience, the alternative corridors arid thelndividual 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
opera.ting transmission line's for each segment.

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

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

(5) Selection of preferred corridors .

The comparisons between alte:r,-natives 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 descrip'tions and inventory and evaluation of impacts are reported
inJ:llore detail in theA. P .A. envi,ronmental as s essment , with only
suwmary infor,mation presented in tpis repor,l. 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) LandOwnership and Sta.tus
(8) Relation to Existing Rights of Way
(9) Scenic Quality and Recreation
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Nenana #1 9, 8, 7, 10, 13, 16 228
Nenaria#2 9, 8, 7, 10, 12, 14, 17 250
Nenana #3 9, 8, 7, 10, 12, 14, 15, 16 261
Nenana #4 .. 8, 9, 11, 14, 15; 16 ~~- > 223.
Nenana #5 8, 9, 11, 14, 17 212

Delta Corridor

Delta #1 8, 9, 18, 19, 280

Corridor

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

Matanuska #1
Matanuska #2

69-737 0 - 81 - 10

Key to Alternati.'veCorridors and

Segments
o~,Corridor

Sl1sitna 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

143

Approximate
Total Mileage

166
170
159
164

258
385



The probable impacts are identified and describedunderfive broad
categories in the environmental assessment.

(1) Sqils
(2) Vegetation
(3) Wildlife
(4) Existing Developm~nts

(5) Scenic Quality and Recreation.

Alternative corridors were compared utilizing a judgIIlent ranking
under each of the five impact. categories.

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 ~iles of existing
surface transportation ,pioneer access suitable for four-wheel
drive vehicles would be provided where terrain and soils are
favorable. Where soils are 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~rface'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 costand difficulty for operation and maintenance activities
are shown by judgment rankitlg for this analysis. This reflects ease
of access. terrain. climate. and other factors that bear on the operation
and maintenance activities.

Reliability is alSo shown by judgment ranking reflecting relative hazards
to major outages and relative difficulty of making repairs.
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Th'e: COl-:n:dbrs

The alternatives rept-esent only general corridors, and do not attempt
to define an actual:right-of-~ay.Thus,thealternatives do not distinguish
among many minor variations" and as a result, are fairly fleXible.

Onlybriefdescriptionsof the corridors are1nc1udect here' since details
of resources and identified impaCtsareav~lable'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 ofPointMacKen~ieto Talkeetna,
so this segment can~therefore,be treated as separate and notincluded
in a comparison of the alternative corddors"; •

Of the four corridors that run'from Talkeetna to DevilCanyon-Watana,
the first follows 'the Susitna VaHey no:rth, paralleling the Alaska Railroad
to Gold Creek, where itleads east to tiEdnto Devil Canyon-Watana
(Su:sitila -' 1).

The next, and farthest west, parallels the Anchorage-Fairbanks Highway
through Denali State Park, along Troublesome Creek"; eventually'leading
east to tie into Gold Creek and Devil Cany6n-Watana (Susitna ;.. 2).
Thethi:rd goesu:pthe Talkeetna River' and gaining the: ridge t6the
east of Disappointment Creek, leads north to the.~ridge leadhig to' Devil
, Canyon (Susitna -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 Co:rridors

There are five feasible corridot-s connecting the Upper:Susitna with
Fairbanks by way of the Nenana River.· The firstis'a corridor·paralleling
the highway and :r:ailroadfromGold Creek to Cantwell, to Healy ,and
to Fairbanks (Nenana - 1).
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The second duplicates the first corridor to 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 Cl'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 secondtopean Creek,
where itthen coritinues upYanertFork and over Moody Pas$,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 Healy arid
Fairbanks. "

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

5) .

Delta Corridor

For this study, only one corridor along the Delta River was considered.
This corridor leaves Watana damsite and leads east down Butte Creek
totheDEmali damsite and continues east along the Denali Highway .
It thim proceeds north near Paxson over the Isabel Pass and paral~ell:;

the Richardson Highway irito Fairbanks. _Alternatives couldb,e very
limited in the vicinity ofIsabel Pass, but additional alternatiy:es could.
be considered in 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 damsite,
leads southeast to the Little Nelchina River, which it follows to the
Glenn Highway and corridor one, which it follows to Point MacKenzie
(Matanuska-l) .

The second follows the Delta route to Paxson, then leads south to Glennallen.
It then goes west, over Tahneta 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'Res~)UrcePlanning Team of the ,Land Use
Planning Commission in their statewide inventory studies was used
extensively. '. This data is available in a set of 1: 250 ,000 overlay maps
and supporting reports • It inchtdes i.nforma1ion on geology, vegetation,
wildlife habitat , soils, water resources, recreation:, land status, archaeological
and historic sites, ·and other resource aspects .

M:oredetailed soil survey data·fromtheSoiLConservation Service
is available for soine corridor segments. U.S. Geological Survey
permafrost maps were utilized.

Available climatological datafrom·the National Weather Service wer·e·
utilized for Fairbanks ,Anchorage, Palmer, Talkeetna, Summit, McKinfey
Park, Clear, and other locations in the Railbelt.

In September, 1974, personnel from APA anq Bonneville Power Administration
made an aeria~ and,surface reconnaissance of the alternative corridors "
to examine critical areas and obtain first-hand information on, the terrain
and other factors ..

Over 2, 600-35mms.Iides were taken,.proc~ssed,indexed; and, catalogued
to record and preserve details of the observations. Interviews with
management. arid maintenance personnel of the two major utilities operating
transmission lines, in,the marketing areas of Anchorage and Fairbanks
were. made. Theobjective wastoeJetermine the cri:teria,problems,
experien,ce •. and sugge~tionstheycouldo~er in planning, locating,
and designing an upperS'UsitnCi 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 potentialproblem
areas .. Report~ covering impressions and~data gathered from the reconnais
sance and rough cost evaluations were prepared to further assess
the merits of the various alternativeccorridors.

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

Severa,Lenvironmen,tal impact ,s~tementswere 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.pepartmel)t.

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

Corridor location obj ectives 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 ,relatively close to existing
surface transportation facilities or to.pioneer new corridors where
the line would be seen by few people.

The following items are major fac.tors considered in the evaluation
of alternative corridors:

Climate and Elevation

Winds, icing , snow depth, and low temp eraturesare 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 temperatures that,inhibit operation and maintenance activities.

The climate factors become more severe in the mountains. High winds;
longer winters, more snow, and cold~raverage temperatures are
charactistic. APA believes that elevations above about 4000 feet in
the Alaska Range and Talkeetna Mountains 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 unde·r consideration do not involve
unusually heavy snow depths.

Topography

Topography plays a threefold role in transmission location-- 0) 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
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spacing. These same topographic characteristics increase access difficulties
which, in turn, increase access road costs, time spent in transit, and
difficulty-in transporting construction and maintenance supplies arid
materials. Inspection of lines iIi ,rough terrain changes a routine operation
into an ordeal or increases costs by making utilization of aircraft a necessity.

His increasingly difficult to visually shield a line and its dearing scar
as topographic 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 litni tations
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,iresdesigns
of tower foundations that are compatible with the soil situation andcqreful
design and control of access for construction and operation and maintenance.

Vegetation

Heavily forested areas in the valleys would require essentially continuous
clearing 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, but the contim.lous 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 thartany other factor in transmission location, the visual aspect
is controversial and subject to a wide range ofopinion. 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 :corridorconcept
for combining transportati(>n ; utility, and communication facilities .
The rationale is to confine man's influence to arelatively 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 con.struction costs and shorter
constructiqn periods. Loweroperationartd maintenance costs will result
because it 'will take less time tb find a fault ona 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, towe;rsj and hardware . This
combination increases costs as well as right-of-way width.

150



Relative TransmissIon Construction Cost for
Alternative Corridors - Upper 8usitna to Anchorage

8 - 1
8usitna Corridors
8-2 8-3 8 - 4

Matanuska Corridors
M-l M-2

--v......

Length, miles
Max; elevation, feet

Cl~aring, miles
Med. heavy
Light
None

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

Tower Construction ,miles
Heavy steel
Normal

Compq.rative Cost, $1,000
Clearing
Access
Transmission Lines

Total

166
2,100

166

o
122
44

44
122

3,000
8,000

82,000
93,000

170
2,100

146
10
14

o
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

164
2,200

142
13
9

32
104

28

62
102

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

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
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Relative Cost

Rough reconnaissance cost estimates were made fortransmis~ionlines

in the alternative corridors to illustrate relative costs. Th~ estimates
are summarized on Table 4.

The estimates reflect access ,clearing, and line construction costs.
For the 8usitna 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 and identification
of preferred corridors. In the assigned ranking, lower numbers reflect
a preference or fewer impacts.

Project Power to Anchorage-Cook Inlet Area

8ix 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 complicate construction and operations, and additional impacts
associated with more access and longer lines.

"The four 8usitna 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:

8-1, generally along the Alask,a: Railroad.
8-2, which generally follows the Anchorage""'Fairbanks Highway
8-3 and 8-4, which approach Talkeetna through the Talkeetna River
Valley.

83, the shortest route, also involves the most difficult terrain and highest
elevations. This would be the least advantageous frem the viewpoint
of building and operating a transmission line.
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Corridor Analysis - Project Power to Anchorage/Cook Inlet Area

Analysis Factor:

. Length, miles
Max. elevation, feet

Ranking

Susitria Corridors Matanuska Corridors
S - 1 S-2 S - 3 S - 4 M- 1 M'- 2

166 170 159 164 258 385
2,100 2,100 3,800 :2,,200 3,000 4,000

1 1 2 1 3 4

l.n
"..

Environmental" Imp acts
Soils
Vegetation
Wildlife
Existing developments
Scenic quality /recreatiori:

Developed areas
Remote areas

Ranking

1
2
1
3

3
1
1

2
3
2
3

3
2
3

1 1 2 2
1 3 4 5
3 3 4 3
2 1 3 3

2 il· <3 3
3 4 4- 3
1 3 4 4

Costs
, Cons truction

Operatioll and maintenance
Ranking

1
1
1

1
1
1

2
2

.2

1
1
1

3
3
3

4
3
4

Reliability .
Exp()sure to hazards
Ease of repair
Ranking

Summary Ranking

1 1 2 1 2 3
1 2 2 2 :3 '3
1 2 3 2 4 4

c.

1 2 3 2 4 4
(preferred
corridor)
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Reconnaissance ofthe four Susitna Corridors 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
Parkfor S-2 and the new corridors required for S-3and 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:-.1-appearsmost
desirable from ·the reliability viewpoint because of proximity to existing
transportation and lo~er elevations.

,

The preferred corridor is S-l,

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 and a considerable distance at fairly high elevations.

:~rhe potential advantciges ar~ avoiding entirely the Broad Pass-Nenana
.~ 'i';

Canyon ai-'ea and the potential for extending electric service to the Paxson
area and portions of the Upper Tanana Valley.

'-or'

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~ses: (1) corridors
paralleling the existing transpo:dation corridor containing the Anchorage
Fairbanks 'Highway arid the Alaska Railroad, and (2) alternatives to
the' east of this corridor through the Alaska Range to the Fairbanks area.

N"':1 follows the Alaska Railroad to the Broad Pass area and Cantwell,
proceedsihrough the Ne:nana Canyon to Healy, and generally parallels
the existingGVEA transmission line froIIl Healy to Fairbanks ..

<:
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Corridor Analysis - Project Power to Fairbanks/Tanana Area

Analysis Factor:

Length, miles
Max. elevation, feet

Ranking

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

1.11
0- Developed areas

Remote areas
Rartking

Nenana Corridors Delta Co,rridor

N - 1 N - 2 N - 3 N - 4 N - 5 D-

228 250 261 223 212 280

2,400 4,300 4,000 4,000 4,300 4,000

1 3 3 2 3 3

1. 3 2 2 3 3

2 2 3 2 1 3

1 3 2 3 3 3

3 2 2 2 1 2

3 2 2 1 1 3

1 3 2 2 3 2

1 3 3 2 1 3

Costs
Construction
Operation an~ maintenance
Ranking

1
1
1

4
4
4

2
2
2

3
3
3

5
5
5

6
3
4

Reliability
Exposure to hazards
Ease of :repair
Ranking

Summary Ranking

J 4 3 2 4 4

1 4 2 3 4 3

1 3 2 2 3 3

1 4 2 2 3 4

(preferred
corridor)
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N'-l is an obvious first choice from the vieWpointbftransmisslon line
construction and op~rationbecause of the proXimity to eXisting transportation
throughout its lerigthanduseof 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 areas.

N-l 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 theJine
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 exploring feasibility
of avoiding the areas of Broad Pass and the Nenana Canyon.

N-l, 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 at Healy just
below the Nenana Canyon.· From Healy to Fairbanks, N-2-follows the
eXisting GVEA line, as does N'-l.

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 of Watana 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 Railroadahd the Highway
between the Alaska Range and Fairbanks.

Other than visual impacts in presently utilized areas, N-2, N-3, N-4,
and N-5 seem to offer no significant adva1'ltages. Because they involve
pioneering new routes. in remote areas ~'including substantial requirements
for new access roads, the four alternatives would have greater impacts
on soil and wildlife than would N-l.
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APA believes it would be fe·asible from the engineerng viewpoint to construct
and operate transmission lines in ,any of thes.e C01:"ridors. However,
because ofremotene.ss ,more rugged terrain, and the high elevation
passes, alt~rnativesN-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"-L

Oli the grounds of environment, engineering, costs ,and reliability,
N-l is the preferred corridor .

Project Powe~ to Valdez and Other Points on the Richardson Highway

Analysis has not been completed of alternative cor1:"idors for. de:J.ivering
powel" to the Glennallen area and other points along. the Richardson Highway.

The basic alternatives appear to be:

(1) Construc1ing a line from the Palmer area to Glennallen.

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

(3) C?mpletinga loop 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 Highvvayfrom Glennallen to Valdez
with and without power to electrify the pumping s,tations along the Alyeska
pipeline. The studies ind~cate138kv system would suffice if pipeline
pumping loads are not included, and that a 230 kv system would be needed
with pipeline pumping. Neither of these alternatives would provide
significantad9itional capacity to transfeJ;' power .between the Anchorage
and Fairban.ks 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 ~nclusioI:1.in ~,~ply stages of project constrllction, ang<that
completing ;a loop along the Richardson Highway may be d,esirable as
a later stage of theproject.·..
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69-737 0 - 81 - 11

, Electrical Design

This part summarizes designs and estimates for transmission systems
for the four alternative development plans referenced in Table 1.
The transll'ission studies assume lines located in the preferred
corridors froIn the project to the Anchorage and Fairbanks areas.
Transmission to the Glennallen area is treated as a separate alternative.

750

1,300

1,500

1,500

1,500

300

300

300

300

250500

1,200

1,000

1,200 ,

1,200

580

1,568

1,370

1,070

1,434

TRANSMISSION SYSTEM DESIGNS
AND ESTIMATES

Part V

As discussed subsequently, these design capacities are not necessarily
ultima,te capaciti.es of the transrnipsion system. For example, with minor
cost additi9ns andnom~nalincre.;sesi~ ~ossesatp~* loading, the
transmi~.sionsystemcapacityfor the,proposed'plan" (System #5) could
be upgr5Ldedby aUeast 50% witho'Ut basic change in voltage, tower design,
or conductors. . .

Transmission Capa~

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, MW
Installed Capacity Anc:hC?rage Fairbanks Anchorage +

MW F airb anks

Voltage Selection and Line Characteristics

Based on nominal carrying"capaciti~s, both 230 kv and 345 kv
systems entered, consideration. Because reliability has highpriorityl
the systems used multi-circuit configurations ,except System #1.
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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System #5:
Watana+Devil Canyon

System #1:
Devil Canyon+Denali

System #2:
Devil Cany';n+W'atana

System #4:
Devil Canyon+':Vatana

+Vee+Denali

System #3:
DevilCanyon+
Watana+Denali
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1/ Would be 50% greater for two single ch:-cuit lines on adjacent
rights-of-way.

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., 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.

345 kv

ACSR
Rail
954 MCM
45/7
Duplex

16"
28'

82,200 MW-mi.

:Steel or Aluminum
5
140'

29,300 MW-mi.

20'

230 kv

Steel or Aluminum
6
1~51

ACSR
Pheasant
1272 MCM
54/19
Simplex.

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

withoutCompens ation

The two voltage options· indicate minimum and maximum considerations.
Alaska's first 230 kv lirieis now being constructed in the Anchorage
area will be operated initially at 138kv. Based on a conservative or
"safe" stability criteria of 250 power angle .between high ~oltage
buses, 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 12,000. The minimum acceptable capability north or
south from the Susitna Project is over 50,000 MW-mi. and eventually
could be as high as 188,000 MW-mi. Clearly, even a compensated
138 kv system of several lines would be inadequate and uneconomicaL

Conductors chosen for use in this study have not been subjected to detailed
econotnicevaluation. The 1272 MCM applied to the 230 kvoption is
often used for that voltage but seldom is it'exceeded. The 345kv 954 MCM
duplex conductor has been. used exte~sively. Thermal constraintsriecessitate
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, and increases stability
limit; Higher voltages also produce more corona phenomena. This is



relieved somewhat by larger conductors. The 954 MCM duplex conductor
approximates an average among all these factors for use in feasibility
studies.

DC options were considered only briefly. Operating characteristics
made DC systems inappropri~tefor a first major Railbelt intertie.
Tlle 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 systeIl1s 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 Canyon switchyard to substations
at Point MacKenzie and Ester-Gold Hill. Systems #2 , #3, and #5 have
a switchyard at Watana and two 230 kvdrcuits from Watana to the
Devil Canyon switchyard. System #4 has a similar switchyard at
Veeandtwo 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.

Table 8 summarizes line characteristics and system losses for the
transmission systems. The 230 kv line from Devil Canyon to Fairbanks
in System #1 appears to be close to stability limits. All of the double
circuit lines could provide considerahle additional capacity by adding
series compensation.

Substations and Switchyards

The transmission studies included switchyard and substation design,·
layouts, and cost estimates. Switchyard and substation designs assumed
the nominal "breaker 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 "two-breaker" plan and the reduction in reliability
iIlherent in a "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'

# 1
(580MW)

# 2
(1070MW)

# 3
(1370MW)

# 4
(1434MW)

# 5
(l568lvfW)

Anchorage Line (136 mi.)
Capability Requirement (MW-mi.) 70,000 140,000 164,000 164,000 164,000

Line (Rail Conductor):
82,200 82,200

LiI:le (Rail' Conductor ):'
82,200 82, 2.q0

2'30 kv COPlpensated Transmission Lihe )Pheasant ConduCtor):
Compensation. (%) 5 12
Maximum Capability (MW-mi.) 55,000 33,300

(per circuit)
Number ofCircuits Required 1 2

. Power Loss (%) , 7 4.6

Line (Pheasant Conductor):
20 40,

36,600, 48,800
50 50

58,600 58,600

3 3
7 .. 7 7.7

82,200 82,200

2 2
3.5 3.5

60,000 60,000

12 12
33,300 33,300

2 2
4.6 4.6

82,20Q 82,200

1 1
2.7 2.7

1
2.7

2
4~,6

2
3.5

12
3~,300

60,000.

3
7.7

?O
58,600

1

2.7

2
2.9

3
6.5

60,000

, 2

4.8

50,000

1 ' '. - •

345· kv Duplex Uncompensated' Transmis~ion
Maximum c:.:apability (MW-mi.) 82,200

(per circuit)

Number of Circuits Required 1

Power Loss (%) 2.3

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

(per circuit) ,
Number of Circuits Required 1
Power Loss (%)2.9

230 kv Compensated Transmission
Compensation (%)
Maximum Capability (MW-mi.)

(per circuit)
Number of Circuits Required
Power Loss (%)

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

~
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Transmission Line Characteristics

Transmission Data For Alternative Systems
System System System System System

# 1 # 2 # 3 # 4 # 5

Devil Canyollto Pt. MacKenzie (136 miles):

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

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

0-
U1

Devil Canyon to Ester-Gold Hill (198 miles):

Number of circuits 1 2 2 2 2Nominal line loading, MW 250 300 300 300 '300Voltage, kv 230 230 230 230 230Conductor (ACSR) 1,272 1,272 1,272 1,272 .1,272Losses:
Peak MW 17 12 12 12 12Peak % 7 4 4 4 4Energy MWH/yr.Y 13,900 10,000 10,000 10,000 ' 10,000

Y At 40% Line Loading Factor.



(continued)

Transmission Data For Alternative Systems
~~~ S~~m S~~m ~~~

#1 #2 ·#3" #4

Watana to Devil Canyon (30 miles):

System
# 5

Less than 2% of peak

0'
0'

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

Peak "MW,·

Watana to Vee (40 miles):

2
470
230

1,272

2
670
230

1,272

2
721
230

1,272

2
750
230

1.272

Number of circuiis
Nominal line loadirig, MW
Voltage, kv
Conductor (ACSR)
Losses:

Peak MW Less than 2% of peak

2
300
230

1,272



2-30 Units
6
5% of above

8 "

5% of above

No. OF UNITS

...~

SIZE

230 KV
Mach. KV
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230/138 KV-200MVA-30
230KV
Tertiary KV
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t; WATANA ,·230 KV SWITCHYARD
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.~

DEVICE

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

SUBSTATION LAY0UT~

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

~ 2. FAIRBANKS. 230 KV SUBSTATION
8
'>
GJ
Clil

.2:; ...--11-------....GJ,ue ...
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3. DEVIL. CANYONSWITCHYAR·D
_ 0
'5 c

~'5 ~-__-'--@]--/---,r-- i'~
!>~""lJI'f--------" .....-------+-~ o.~
-~ -u-0
c~ ~>

'~~ ~----.~--;~ ~~
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_ l\A{Y' 230/345 KV AA(V\ __
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~~040--'~-------- ""--------.........~~~. . >
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FF . ~~

DEVICE

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

SIZE

2-400 MVA Bks.2301345 KV
230 KV-345 KV
Terttory KV

No, OF UNITS

7-10 Units (133.3 MVA ea.)
6-230 KV. 3-345 KV
5% of above

4. ANCHORAGE 345 KV SUBSTATION

750MVA.Bks.-345/230KV
345 KV
Tertiary KV

7~10Units (250 MVA eo)
6
5% of above

.~.
~-------f~--< .~ ~

~

_.,-->':; .
~e
o:u
- >4-"'1--:----__--
~~
=10

s~
'iii N ~
·EC~~-----.....
• 0
c>'
Oc
F8
Power Transformers
Circuit Breakers
Sta. Svc.• Reac.• Capacitors'

Note: Single-phase (10) transformers are connected 3 per 30 bank with 1(1 spare
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 the 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 prelimitlary transmission evaluations. assumed multiple circuit
configuration; substati,ons, Cl.:J;ld switchyards use the "breaker and
one-half'I,.scheme.. The varioussystems assume two circuit>; on a
single tower except for, asingle circuit 230 kv line to Fairbanks in
System #1. Tower designs are free-standing, steel with NESC "heavyll
loading for the low-level portions of the corridors, and an additional
safety factor for rugged terrain and mountain passes.

There have been no specific studies of system reliability. Based on
experience elsewhere, the double circuit lines would have very high
reliability. They would be vulnerable to outages due either to tower
failure (landslides, etc.) or toa failure caused by interference 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 prelimitlary 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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Access Roads

Estimated width and area of rights-of-way areas follows:

Clearing

15.2
.22.8
17.0

"25 .. 5

Acres Per Mile

125
190
140
210

ROW Width

230 kv, single or double circuit
2-230 kY, adjacent ROW
345kv ,single Or double circuit
2- 345 kv, adjacent ROW

Line

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

Overmbst of the route , the normal ROW width would be adequate' for both
the lines and the access facilities.

Right-of-Way·

Heavily forested areas in the Susitna and Tanana Valleys wotildrequire
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.shciwing,timber types, approximately 231'miles of line under
System #1-and 261'miles for System #2, #3, #4, and #5 would reqUire
essentially continuous clearing. A unIt cost of $500 per acre for clearing
was assumed, based on recent highway construction bids. Acreage
for clearing were premised on 4.6 acres per mile for the 230 kv lines
and 5.1 for the 345 kv lines. .

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 thanpurchased
in fee). Where the lines are on public land, 'it is assumed that ROW
can be bbtai:i'iedWithbut cost to the project. The estimates indude
an allowance bf$700per' acre for eaSementS con portions ofthe lines
which are asstitrted t6 in:volveprivatelarids.Orithehasis'ofjudgment .
evaluation of broad land ownership patterns for each corridor segment,
approximately 75 miles along the Devil'Canyon'lo Fairbanks and 89 miles
along the Devil Canyon to Point MacKenzie route may require easements .

The remaining portions of the liI'l;es would involve only nominal clearing
ofoccasional small trees and some brush removal.
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for four-wheel drive vehicles is assumed. Such access roads would
consist of little more than a trail along the right-of-way with occasional
cross drainage structures and small amounts of graveLfill. 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.accessroaqs built for dam construction would be adequate for.
transmission access.

For the remainder of the line, an ~stimated 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, terrain, vegetation, and soils
do not favor, use of the prirnitive access r.oags. It is assum~d that
no new roads would he provi<ied for. this lin.e segment. For tllisportion
of the line, acce~s would be limited to helicopter alldwinter over-snow
vehicles for construction and operation and maintenance. Significant
portions oithe existing GVEA and.~EA transmission systeIIls,have
b,eenbuiltand operated in this manner. .. . '.

Structural Design

Wind and Ice Loading

<... _.---,

There is not a great deal ofhard data ~m wind and f~ing extremes
for theE; elected corridors. However, ther.e 1S a Fuffi~iEmt e~erienc~

base to establish that ~ind'and ice conditions should notge uI1usu~lly
severe.

Existing transmission lines in the Matanuska-Susitna Vall~ys a:rid from
Healy to Fairbanks have not experienced any unusual icing problems.
Hoarfrost is a fairly common experience in winter, but not a problem
for HV lines. Climate and topography generally do not favor formation
ofheavy glaze or rime ice--during most of the year it is either 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 6f Alaska where temperature and moisture conditions
favorable to heavy icing are quite common.
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1/ Communication from Alaska Department of Highways, June 1975.

~ource

(all from National
Weather Service)

Maximum'
Wind Recorded

MPH

Period
of

Record

1914-1974 61 -1974 Annual Station Summary
1940-1974 38 1974 Annual"Station Summary
1941-1974 48 1974 II II. II

1949-1967 less than 40 NWS Uniform Summary, Part
1929-1974 40 1974 Annual Station Summary

Station

Anchorage
Talkeetna
Summit
Nenana
Fairbanks

It is expected that more 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.

Key stations for wind data are at Anchorage , Talkeetna; Summit, Nenana,
and Fairbanks . All of these stations have fairly-lengthyrecords of wind
observations;·nonehave recorded unusually severe winds . The available
recorded data is on the basis of fastest mile, so actual peak gusts 'wouldbe
higher.

The basic tran~mission cost data for this. study arepremised,on the
Bonneville 'PowerAdministration designs for National ElectricSafety Code
Heaving Lo'ading assumptions--4 pound wind concurrentwith,t" 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 knowritllat more severe winds o'ccur through the Nenaria Canyon .
During initial operations of the Healy-Fairbanks 138 kv line, 3·towers
in the immediate vicinity of Healy were lost dileto 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 Arichorage
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



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 se.vereici:ng. .The available data
also indicates possibilities are remote for simultaneous occurrence
of maXimum wind and maximum icing 0 A summary of data for the
station at Summit follows 0 Heaviest winds occur from November
to March when air temperatures are well below freezing 0

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 0

Based on the snow data, maximum snow accumulation well under 10
feet is expected over the entire route, except for occasional areas
subject to drifting 0 The snow depthwill not likely affect transmission
designs and costs significantly 0

Tower Design

The cost estimates are premised on free-standing, steel-lattice towers 0

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 kvo

Foundations

Available soils and foundation data include: detailed soil surveys from
the Soil Conservation Service for part of the lower Susitna Valley and
the im~ediate Fairbanks area; general geologic and permafrost maps from
the USGS; 1: 250 ,000 scale reconnaissance level inte:rpretation 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 0 The environmental assessment includes a regional perma

frost map and strip maps showing general soil types for the corridors.
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Temperature .. Precipitation,' 'arid Wind. forSuJilmi t
"

Average
0

. Mean Wind Speed, MPHTemperature, ,F
Mean Maximum Minimum Prec~p .

Month Month Month Inches Mean Ras test, Mile

Jan. 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.~ 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 4~.9 2.98 7.8 30

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 will 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 design 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 cross'es 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 fOl;mda:tibns
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. Theestimates
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 considerations will of ~ourse be a major
consideration in the detailed route and design studies ,following author
ization.

Transmission Cost Estimates

This section summarizes the transmission 'system cost estimates .
The basic estimate!> are premised on cost experiences ,of the Bonneville
Power Administration with adjustments to reflect Alaska construction
costs and January. 1975 priCE:! levels. 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 onalt~rn'ative transmission plans for the'
proposed initi~ldeveloPD.1entplan (Watana and Devil Canyon) resulting
in the transmission plan and estimatedpcluded in the project proposal,
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Alaska Cost Factors

The basic cost data fromBPA reflects Pacific Northwest conditions.
Alaska construction would involve substantially higher labor costs
arid· additional transportation costs to deliver materials fabricated
in the South 1148 11 to Alaskan construction sites.

APA derives 1.1 Alaska factors II of 1. 9 for labor and 1. 1 for a.dded transport
ation. Th~:BPA data were separated into components of labor 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 mEW 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 tariffspetween Seattle and various points along the Alaska Railroad,
with an allowance for loading and unloading.

Transmission Line Costs

Typical mile costs for constructipg transmission lines were furnished
by the Bonneville Power Administration. These costs were itemized
by major components and portions of costs for labor. and material.
APA adjusted these costs with the Alaska factors for labor and transport
q.tion. derived above. The estimates are summarized on Table 10.

The BPA typical mile costs were. premised on January ·1974 price.
levels andAPA madeadj-u,stments 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: handlingaridstorage of materials;
contingencies and unlisted items; and overhead items. The allowance for
handling and storage is 15% of tower steel costs plus 10% of other material
costS. There is a 25% allowance for contingencies and unlisted items such as
communications equipment and series compensation . The 20% overhead
item includes surveys, designs, inspection, and contract administration.
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Tower Steel 13.18 13.95 22.95 24.30 42.,71 45 .. 23
Conductors 10.49 13.73 16.26 27.47 18.31 37.48
Hardware &

Accessories .82 1.64 4.00
Insule.tors 1.14 2.28 4.21
Miscellaneous 4.41 3.58 4.41 5.05 4.41 9.24

Subtotal
(Pacific NW) 28.08 33.22 43.62 60.74 65.43 100.16

January 1975 Costs, $1,000
1/

Tower Steel 16.74 24.83 29;15 43.25 54.24 80.51
Conductors 13.32 17.44 20.65 34.89 23.25 47.60
Hardware &

Accessories 1.04 2.08 5.08
Insulators 1.45 2.90 5.35
Miscellaneous 5.60 4.55 5.60 6.41 5.60 11. 73

Subtotal
(Pacific NW) 35.66 49.31 55.40 89.53 83.09 150.27
Alaska Factor 1.9 1.1 1.9 1.1 1.9 1.1
Alaska Cost 67.75 54.24 105.26 98.48 157.87 165.30
Subtotal 121.99 203.74 323.17

Handling &2/
9.52 16.99 29.81Storage -

Subtotal 131. 51 220.73 352.98
Contingencies &

Unlisted Items (25%) 32.88 55.18 88.25
Subtotal 164.39 275.91 441.23

Admin. overhead,
survey, design
& inspection (20%) 32.88 55.18 88.25

Total Alaska Con""'
struction Cost 197.27 331.09 529.48

Rounded 200 330 530
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Typical Mile Transmission Line Costs

345 kv
Double
Circuit

Labor Materials

230 kv
Double
Circuit

Labor Materials

January 1974 Costs, $1,000

230 kv
Single
Circuit

Labor Materials

Y Cost increase reflect following assumption:
Tower Steel: Jan 1975 $800/ton = 1. 78

Jan 1974 $450/ton
Other items based on USBR transmission cost index:

Jan 1975 1.87 = 1.27
Jan 1974 1.47

~/ 15% of tower steel cost plus 10% of other materials costs.



l'ypicaLMile Transmission Line Cos ts - cont.

January 1974 Costs, $1,000

Tower Steel
Conductors
Hardware ,&

Accessories
Insulators
Mis cellaneous

Subtotal
(Pacific NW)

Labor

26.35
11,.81

4.41

42.57

345 kv
Single
Circuit

Materials

27.90
18.74

2.00
, 2.10

5.95

January 1975 Costs, $1,OOO.Y

Tower Steel
Conductors
Hardware &

Accessories
Insulators
Mis cellaneous

Subtotal
(P acific NW)
Alaska Factor
Alaska Cost
Subtotal

Handling &

Storage Y
Subtotal

Contingencies &

Unlis ted Items (25%)
Subtotal

Admin. overhead,
survey, design
& inspection(20%)

Total Alaska Con
struction Cost

'Rounded

33.'46
15.00

5.60

54.06
1.9

102.71
197.57

17.67
215.24

53.81
269.05

322.86
320.00

49.66
23.80

, 2'.54

2.70
7.60 '

86.24
1.1

94.86

2/

Cost increase reflect follQwing assumption:
Tower Steel: Jan 1975 $800/ton " "

Jan 1974 $450/ton = 1. 78
Other items based on· USBR transmission cost index:

Jan 1975 1. 87 = 1 27
Jan 1974 1.47 .

15% of tower steel cost plus 10% of other materials costs.
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As noted previously, tower !;~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

---:;Tciblel1 shows sample ~omputationsofswitchyard and substation costs.

',These were estimated using basic cost data for major equipment items
from Bonneville Power Administration's "Substation Design Estimatlng

('Catalog" with price levels. of January 1975 . The major cost items are '
':.<,thetransformers and circuit breakers. As in the transmission estimates,

'-~:d6sts for the major equipment items were adjusted for Alaska labor
___[~I?:dtransp6rtation costs. Additional allowances were made for: handling

t.and storage (15% of material cost); contingencies and unlisted items
---(25%) ; and overhead (20%) . '

. ,

Costs for individual switchyards andsubstations were determined
by increasing the major equipment item as derived above by an ac;lditional
10% allowance for station, service items. . . . '

Transmission Maintenance Facilities

The estimates include provision for transmission maintenan<:e headquarters
at roughly the mid-points of the Devil Canyon-Fairbanks and Deyi) "
Canyon-Anchorage lines. Each headquCirters would consistpf 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 qevelop
ment plans. T1:'-e plan!3 inc;luc;le substations at Fairbanks and Point
MacKenzie with switchyards at each powerplant. Transmission: liries
assumed for thescoping analysis are as follows:

System #l assumes a single circuit 230 kvline 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 DevilCahyont9.fclirbanks, and a
230 kv double circuit line from WatanatoDevH Canyon. System #4
adds a 230 kv double Circmtllnefrom Vee to Watana.· . .
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Switchyard and Substation Costs

Part I - Sample Calculation, Derivation of Circuit Breaker and Transformer Costs

Equipment Cost ($1,000 -
Power Transfo·rmer

345/230 kv
Labor Material

January 1975 Costs)
Circuit Break'er

345 kv
Labor Material

+ 97

+ .. 122

7.12
770

Equipment· Cost
Structures & Accessories

Subtotal
Alaska Factor
Alaska Cost

Subtotal
Hand~ing & Storage

(15% of material)
Contingencies and

unlis ted items (25%)
Administrative overhead

and design (20%)
Total, Alaska Construction

Cost
Rounded

11
+ 5

16
x1.9

30

320
+ 138

458
x 1.1

504
534

76

+ 134

+ 107

"851
850

15
+8

23
xl·.9-_.

44

265
+138

403
.x 1.1

443
487

66

Part II - Sample Calculation, Devil Canyon Switchyard

Construction Cost
January 1975 Costs

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 Consttuction Cost

182

$ 3,390,000
4,620,000

5",950,000
13,960,000

1,400,000
$15",360,000



Switchyard and Substation Costs (cont.)

Part III - Summary, System 5 Switchyard and Substation Costs

Circuit Breakers

Q)

¥). Transformers

Watana
Switchya:rd

8@230 kv

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@ 2@ 7@ 4@
345/230 kv Y 230/138 kv Y 345/138 kv Y 345/138 kv 1/

Construction Cost
($1, OOO-January

1975) 4,970

!I Single-phase transformers
y Three-phase transformers

15,360 9,150 12,420 7,890 3,720



Summa!! of Transmission. SIste~,Co~t ~timates

.. Length.9f line., miles
Portion r~.qu~ring ;eas~ments~ .
m~~es .

Portion requiring dearing,
miles:

, Medium-JIeavy,
None

Access roads, miles:
4-:-Wheel Drive,

.. ' NOJ;le
Tower Construction, miles:'

NESC Heavy
:' Added Steel. (Mountains)

System Systerp . : SystetP
4Ll #2"'<~~5 #4,·

334 364· 404

~64 l64 ~64

.23l 261 30,1
103 103 103

219 219 219
-,.i

115. :145 .185

195 195 195
139 169 ; 209

Construction Costs
Estimates fo;toScoping Analyses

Clearing
Easements
Access Roads
Transmission Lines
Substations' Switchyards

System
. #.1.

1,010
2,240
14~240

87,190
19,320

System.
#2 '3, .

1,210
2,410

14,240
151,960
41,900

($1,000)
. Syste1tl '.

.#·.4 ...:
1,210
2,410

14,240
165,700
46.870

TOTAL 124,000 211,720230,430

Estimate for Proposed Plan (System #5)

Construction Costs ($1,000)

Clearing
Easement~

Access Roads
Transmission Lines, .

Substations 8r Switchyards

TOTAL

Rounded

2,430
3,62Q

.l4,370
182.,100

53;520, .

256,000,

184



185

Transmis,sionEstiniat,es. :f9:r"P.r9I?dS~9J?lan

With these changes, fotalconstructioncosts of $256 million are included
'in the propos.ed initial development plan:

Construction' Cost
$1,000

2,430
3,620

14,370
.182,100

$ 202,520

9,150
7,890

12,420
3,730
4,970

15,360
$ 53,520

$ 256,040

$ 256,000Rounded

Total Transmission Costs

Switchyard and Substations:.
Fairbanks Substation
Talkeetna Substation
Point MacKenzie
Healy Switchyard
Watana Switchyard
Devil Canyon Switchyard

Subtotal, Switchyards and Substations

Item

2. An additional substation in the vicinity ofTalke:etriawhich appears
warranted by the pattetnofload d~velopmentin the MEA system (estimated
added costs of $7.9 million) . .

1. . Addition of a switching station at the approximate mia-point
of the Devil Canyon-Fairbanks line (this is assumed at Healy and estimated
added costs are $3.7 million) .

3. Including costs for parallelsinglecircuit line's on Adjacent
rights-of-way in lieu of the double circuit lines in the preliminary
estimates (added costs of $32.7 million). .

On the basii'iof reviews of the preliminary designs by area utilities, the
Bortneville Po:yt',et Adtnillistration, and others, further consideration was
given to alternative circuit configuration, alternative service plans for
the Anchorage-Cook Infet area, and sectionalizirig the DevilCany,on
to Fairbanks line. This resultedintne f61lo\v'ing changes iIi the'
transmissiort plan adopted fbr'the proposed project: (see Figure 13)

Transmission Lines:
Clearing
Rights-of-Way
Access Roads
Lin~s

Subtotal, Transmission Line
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Construction .Schedule

It is estimated that actual construction ()f the backbone transmission system
B5,.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

\jI.tmust 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 land use designation and ownership patterns combine to restrict
alternatives for locating lines. Existing underwater cables across Knik
Arm have had serious problems; overhead lines wiUcontinueto draw
opposition; environmental groups would: like. to see ·all new, lines underwater
or underground; this technology has some severepro'blems in reliability
and costs and is particularly vulnerable to ex:tendedoutage.

The transIl'lssion alternatives for this area in¢lude the following:

Additional underwater cables and locating cables at different
i~l"ossing 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 aroundth.e two arms. One option is rebuilding
along the Eklutna transmissio~ right-of-way to provide additional
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 assuming one line terminating' at Point MacKenzie and a second
at the existingAPA substation at Palmer. Total costsior the two alternatives
were similar.

Ids 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 p.eliver project
power to Anchorage. While the plan advanced in this report is not
intended as a fixed plan, iUs considered an adequate basis for determining
meritS of the proposed project.

Service to Other Railhelt Power Loads

The total Railbeltp<>Wer system will include bulk transmission facilities
such as those presented in this report and extensive transmission
and distribution systems at lower voltage . The bulk power facili ties
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 th.erailroad 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 dis tnbution line
to Mount McKinley Park Headquarters and Cantwell is compatible with
the Susitna plan. Again, the high voltage line does not replace the
need for· the distribution facilities--Susitna power would reach Cantwell
through the GVEA distribution system.

As a part of the Susitna studies, very rough costs estimates were
prepared for transmission lines to deliver Susitnapower to Glennallen
and other points along the Richardson Highway. Thesealternatives
are discussed in the Power Market Report.
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SECTION I

ENVIRONMENTAL ASSESSMENT

FOR

TRANSMISSION SYSTEMS

UNITED STATES DEPARTlviENT 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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INTRODUCTION.

The Transmission System Environmental Ass~ssment for the Upper Susitna
Project ,is one of three reports produced by the Alaska Power Administration
as supporting studies for investigationshy the U. S. Army Corps of

,Ij:ngineers of hydroeleftric development in the Upper Susitna River Basin.
The other two'APA reports thaLcomplement 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 sY$tems .

The Corps studies considered several alternative hydro development
plans involving four 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 Watana 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; consideration 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'edetailed

.studies following project al.lthorizationwould include final, ori-the-gr'ound
route location.

The purpose -of a preliminary transm;ssicm corridor survey is to eliminate
those which do not appear to be feasible, whether for technical, economic,
or environmental reasons. The 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, the corridor maybe almosta~narrowas the final route;' in flat. ; .

country, thecorridor can be several miles wid.e. Within a given corridor
there can be several feasible routes to be selected from in the final route survey.
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Basically, thes.el~ctionofcorridors 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~re~lmostequally to the nOl·th;apd south of the Upper Susitna
c0111plex, apd,a.re copnected to each' other by two basic corridors --
the Anchorage--::Fairbanks HighwaylAlaska. Railroad and the Glenn/Richardson
Highway. The alternatives are all variations upon these two ba.sic corridors,
which are dictated by the topography and climate of the RaUbelt, area.

Although the most economical transmissioncorridcw if:itheoretically a
straight line joining generation site and load center, physical and social
factors forc:e deviations from thi,sshorteskdistance ideal. Thus, it
can ,often happen that physical and social factors are in opposition to
economic factors ,~and a balance has to be found. This striving for a
balanceresuHsin alternatives, from which·ieventuallya most desirable

. corridor has to bec):lOsen .

The methodof.analysisfor the alternatives uses the shortest segments
between intersections of alternative".corriciors as theunitsq.f evaluations;
thesetrlayvary in length frotJ) 15 to over 100 miles. These segments
were evaluated ona set. of physical and social criteria, put are '!lot .~o
be compared to each ()th.er . These evaluations are. shown in the matrix.es
on. pages,19,..22 and pages 34-37.

Using these segments as basic units in combination, several.alternative
corridors can be devised and can then be compared. To. save repetition,
segments common to alternative corridors being compared can be omitted
fr0tn. the .comparison . The corridor presenteq in. the Description of
the Proposed Action is that route which produces the minimum adverse
impacts consistent with economic feasibility. .

195



DESCRIPTION OF THE PROPOSED,ACTION

Th~ proposed actionindudes the construction and opera.tion of a transmission
system to deliver power generatedby darns and powerphmts 011 the, Upper
Susitna to the two primary load centers ofAnchorage .and Fairbanks, I and
p~rhaps other load centers that may prove feasible. The clesignand'
location of this line will provige for the most eco~omical construction
and reliable operation consistent with minimal damage to the environment.
If approved, .construction would begin by about 1980.

Besides deliverybf power from the Upper SusitnaProject,a.!iotherquite
important function of the transmission line is the interconnectioriofthe
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 not served by the larger
util~ties, -or near the fringes of service may benefit frominterc6nnedion by
tying into the system, thus allowing them to avoid local generation. which
js usually a more expensive alternative. Interconnection of the Anchbrage
and Fairbanks utilities would be a step toward anintertie.with·Canada and
the Low~:c 48, with benefits on a larger scale than local interconnection.
This woUld lead to the most efficient .generation and -distribution of energy ,

. r!:?u1ting in great savings of fossil fuels.

The proposed corridor runs from the Devil Canyon powerhouse west
to. Gold Creek, . then southwest along. the Susitna River and the Alask'a'
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 erodCl,ble
soils,'scenic sensitivity, or vulnerability 'to impacts stemming from tmpl'oved
access" these access roads will be omitted. This assessment was premised
upon stacked dciublec~rcuits,both circuits using the same set of trans
mi.ssion structures. However, reviews by Bonneville Power Administration
and other agencies voiced concern for the reliability of this system ,and an
alternative arrangemerit of c,ircuits studied. .' , .

, '

In this arrangement ,twC! single circuit syst~ms;parallel each other ,not
, ~ecessari1y along the .same right-of-way. This parallel single circuit system
will reduce the probability of a total break in 'transmissions, but 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

- b
similar voltage is identical; in the case of345 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 al:tionwill include the alternatives of parallel single circuits
and ,stacked double circuit. Neither'system will be exclusive; it is very
possible to use 'both systems a.l6ng different stretches of ,the transmi~sion
line. In the following' discussions ,of impacts , 'the ,acreage of right-of-way
and clearing will be premised upon stacked double cir<;.uit ~ -

The sequence of final routing and construction follows a genel"alsequence
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 photogrammetric determination of clearing
widths to minimize the amount of clearmg; 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-standing type,
although depending upon final design and local conditions, guyed towers
may be used in some areas. The conductors are of aluminum 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 with good access roads; guyed towers
,aremo~e suitable for helicopter construction. Variousgy.yed 'and free
standing. tower designs ,for single and double circuits, and several

,'alternate'structures for use in lieu of these towers in specialCircumstan,ces
.are shown on Figures '2 and 3.

:In heavHy forested areas, clearing will be done by brush blades, or rot~ry

cutters on bulldozers and by hand ,removal of the (:1earedar~aa.ndindividual
danger trees outside of the main cleared strip. Danger trees are those trees

,that nlay growri to such a size within five or ten years that theY-may 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 lodited either ona
map or on the narrative of this assessment'. To preservet4e integrity of
these known and potential sites, a preconstruction archeological survey
of the corridors will be carried out· and the final transmi,ssion· route will
be adjU:sted to nlinimize disruption. ' Inadvertent discovery of an unsuspected
site at a later ~tage will entail either the minor relocation of fa segment of
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 removal of temporary
structures and temporary roads, disposal of slash and refuseand·reyegeta
tion. In some cases, it may be necessary not only to maintain access roads,
but to upgrade them if it is determined by the StateDepartmerit6fHighways
that such a road would be a suitable addition to the secondary I'oad 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 terminousof Ester, the existing Gold Hill substation could' be
used with appropriatemodification~.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, a substation presently serving the APA 115 kv Eklutna
system could be used.

Along some sections, 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~ewill 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 rema:ining corridors represent alternatives of varying degrees
of feasibility.

201



230 KV_
Double Circui'Healy

NENANAI
CORRIDOR ~

Cantwell.

/

DELTA
CORRIDOR

230 KV
Ai{;e['fl Double Circuit

- UNITED STATES DEPARTMENT OF THE INTERIOR
ALASKA POWER ADMINISTRATION

DEVIL CANYON PROJECT

ALTERNATIVE
SYSTEM PLANS

Scale in miles

50 75 100 125
A.P.A.-March 1975

202



203

UNITED STATES DEPARTMENT OF THE INTERIOR
ALASKA POWER ADMINISTRATION

DEVI L CANYON PROJ ECT

ALTERNATIVE
TRANSMISSION CORRIDORS

Scale in miles

50 75 100 125
A. P.A.-March 1975 , .



THE CORRIDORS

The alternative system plans representpnly general corridors, and do
not attempt to define an actual right-of-:-way. Th~$,the alternatives do
not distinguish among many minor variations, and~as a result, are fairly
flexible.

Four alternative dam systems for the Upper SusitnCi. 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 Systems Report.
For three of these alternative systems--one of which is the Devil Canyon
Watana System proposed by the Corps of Engineers--the transmission
system will consist of the proposed 345 ky double circuit to Anchorage
and the 230 kv double circuit to Fairbanks. For the 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 conju'nctionwith 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 circui ts
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 .be selected
from the final route survey.

There are four groups of alternatives: first, thpse 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 1-2). .

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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Key to Afterna:1:ive Corrid.'ors and Segments

Nenana #1 7, 10, 13, 16 198
Nenana #2 7, 10, 12, 14, 17 220
Nenana #3 7, 10, 12, 14, 15, 16-· 231
Nenana #4 8, 9, 11, 14, IS, 16 223
Nenana #5 8, 9, 11, 14, 17 212

~

Delta Corridor

Delta #1 8, 9, 18, 19 280

Corridor

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

Matanuska #1
Matanuska #2

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
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Of the four corridors thatxun from Talkeetna to- Devil Cany:on~Watana,
the first is the southern half of the proposed corridor" which follows
the Susitna. vailey rl:orth, :parallcungthe Alaska Railroad to Gold Creek ,
Where it alsoleadseastto'ueinto 'Devil-Canyon'-Watana (Susitna-:l, in
Figure 5) ..

The next, and farthest west parallels the Anchorage-Fairha:hk~Highway

through Denali State Park, along Troublesome Creek; eventually leading
east to tie into Gold Creek and Devil Canyon~Wata'na.(Susitna-2); The
third goes up the Talkeetna River and gaining the ridge to the east of
Disappointment Creek, leads north' to the ridge leading to Devil'Canyon
(Susitna- 3) .

The fourth and most easterly cO,rridorfollowstne Talkeetna. illv.er to
Prairie Creek, which it follows to Stephan Lake, half\;<;Tay between Devil
Canyon. and' Watana (Susitna-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 ancfrailroad from Gold Greek to Cantwell, to Healy, and to
Fairbanks . This is the northern half of the preferred corridor (Nenana
1, inFigure 5).

The second duplicates the firs t corridor to Cantwell, but then leads
east paralleling the Denali Highway, north up as far as Wells Creek and
over th'epassto Louis Cre.ek, continuing over 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 YanertForkand. over Moody Pass, ending up at

.Healy and joining the first corridor •

. Corridor four (Nenana~4) leaves Watanaand heads north, emerging onto
the Denali Highway near the Brushkana Hiver. 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
ofgoing over Moody Pass to Healy', itleads east over Dean Creek into
the Wood Hiver, and then leads north to Fairbanks ; (Nenana-5) .
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Delta Corridor

There is only one basically feasible corridor along the Delta River .
This corridor leaves Watana damsite and leads ,east down Butte Creek to
the Denali damsite and continues east along the Denali Highway. Itthen
proceeds north near Paxson over Isabel Pass and parallels the Richardson
Highway into Fairbanks.

Matanuska Corridors

There ar~ 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 PointMacKenzie.

The second corridor connects Watana to Vee damsite, leads southeast to
the Little Nelchina River, which it follows to the Glenn Highway and
corridor one, which it follows to Point MacKenzie.

Corridor Segments

In order to more easily a~sess environmental impacts of a transmission
line on these corridors, they are reduced to smaller uni ts, or corridor
segments. A segment is thus that part of a corridor, either between two
intersections with other corridors, or between an intersection and one
of the endpoints near Anchorage or Fairbanks. ,Thelength of a segment
is not standard, noris the length set by any physical criteria. These
segments are the minimum 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.

208



Matrixes for Inventory of Cor:ridor 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-I. 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 amounts 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~l's. Specifically, climate,
which is of greater concern from the design 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 found in a segment although
no mention of it is made in the matrix.. One advantage 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; 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 selectio~s refer to not only patented, but also all pending and tentatively
approved State selections. Native village deficiencies and regional
deficiencies (NVD and NRD) will pel'haps be the most unstable areas
at present, so it is quite likely that the entries regarding these lands
may not be presently valid.
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flood plain. OVer Tanana River wtI11-draincd brom loams with

,l:ti~f~~'a~K,;r;.ro~~~~i~llS ~=swi~f~ra:d~~l~:~~ed
clay and silt atM:lody. pennafrosttable. Medillllltohigh

Bottomlandsp1'Ul:e-poplar, upland
spruce-hardwood,lowland$pruce
hardwood,lowbrush-lIIlSkeg/bog,
levtll areas tend to bogs, north
slopes are lowland spruco-hard
wood,sunnyslopesareupland
spruce-hardwood_

Caribou concentrations on wesl
bank of Nenan. between Hesly and
aouthofClearAFB. mooaealong
whole route. bl.ck bear In fo....sted
areas. TrumpeterSw.nhabltat
along ponds of Tanana V.ney.

Small canmmitios dong transPO~-I'PrimariIYSt,,:te-selected land with
tion linos. Several flight strips. aomeexlatingFederalwlthdrawals

Intorior. Healy lie.ather: annUllI!FM station at Nenana. Townof andNativevlllsgewlthdrawala.
teJrporature 26.4°F., annual pre- Nenana, Clear Military Reservation.cipltlltionll.34"

Andlorage-Fairbanb Highway, AlllSkal~r~~~~~:a~ms~ear:~~y~
Railroad, GVEA 138 ky. line. ~eem~~l*c~~f=~-

!ogicalSite(Nationalllegister).

Dean Creek to Estel'
(WoodP.iver)(l?)

110 miles 4300' at Dean-Wood pa"l Upper Wood River' Thin rocky SO~ISI.iuPine tundra, high brush, low- I~:~~~v:o;,C~:-:~I;~:al:n~r:~~er
~9:~I~~~s~a~vall~r, ~";:~ad~~e:~ri.:r~~a~r~~e ~~a:':~~~i~~~ra, :~::;t1:~~~: ::::::fb~;~::w~~1
.
8 u-shaped glader valley with ag- shalllW' permarrost tsble. GenUe Wood River is area of inter~rSed River. black and grizzly bear

~:t::'T~~~w;~~rn, ~~:::Id ::1~5e. w~~d~a~:;I~:,own ~~~~o~;:ta~tt~. ~ra"::~t~n:sr~~~:::'~~:~I;;~ltat
flat and poorly drained. eroalonpolenUal.

Mountain and Interior. Blair Lake Military Reservation.
PrilnttrilyStatoseJected land.
Nati~villqedof1ci(llltyllrtd
existing Federal vitltdrait-als.

""',. Sc::enic quality ranges fran high
tOmeditanbutinac:cessible.

NENANA INVENTORY
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DELTA~MATANUSKA~
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EXISTING'DEVELOPMENTS LAND OWNERSHIP/STATUS EXISTING RIGHTS-OF-WAY SCENIC QUALITY/RECREATION

l\,)....
l\,)

WatanatoPaxsonVia
Butte Creek (I8)

Paxson to Fairbanks

(9)

Wiltana to Slide Mtn.
via Vee (20)

98miles.,4000"nearRockCreek.
Varies from wide, flat, open:ter~

rain to rolling, post-glacial
terrain. Valleyfl~are

usually wide .andflat, poorly
dra~., ~ylakes,kett1es,
~morain.tUridges.easttoMac

larenRiver., This upland area
contains ·altiplanation terraces
and is underlain with discon
tinuouspenmfrost.

152 miles~ '2700'" at PaXson,3QOO'
at Isabel Pass. ' Rolling hills at
Paxson ,lead to high flat pass and
north, to U-shapelobtmtain'Valley
near Rainbow Ridge-Blaclc Rapids
area. Rolling hills near Don
ne:uy Dome decrease to flat land
by Sielson Am.

90 mi~es.3,OOQ'elev:ation at plateau
at head of Little Nelchina River.
Generally flat and rolling terrain;
a high plateau extending from Susitn
River to Lake Louise area. Numeros
lakes and bogs. ' "

Low, areas': poorly'drained soils
with surface peat and shallqw
perma:fI\?st table. Textures
range~ gravelly to fine.
Slopes:"Well-drained, thin,
strongly acid soils; deep
pennafr.ost table. M::dium to
11igh erosion potential.

Low areas: Poorly drained soils with
surface peat and shallow permafrost
table. Slopes: Well drained soils:
some containing lenses qf fines. Shal'
low to deep permafrost table" if any,
Medium erosion potentiaL Rocky soil
and bedrock in Delta Canyon area.
Thixotropic silts just north of Sum
111itLake. Permafrost continuous from
Shaw Creek to Tanana· Ri.ver ~

Low: areas: ,Poorly drained soils
with peaty sutface; shallow per
mafrost table•. Mediumerosioil
potential. Uplailds: Well
drained thin soils with dark
acid surface; deep permafrost
table. Gravelly texture. Med
ium erosion potential. Perma
frost is continuous oil this

I Wf~~=.;~~-rich area

Lowland spruce-haTdwood; upland
spruc:e-haTdwood,'low brush .bog
and 1ll1Skeg'nnist tundra.

Full range of 'Vegetative. types
frombottomland.sproce1X'Plar
to alpine tundra.

Upland spruce-hardwood; low
brosh bog and IlIJSkeg; moist
tundra.

Nelchina caribou herd (presently
about 4000-5000), moose present in
moderately high numbers , black and
grizzly bears. wolves present.

Trumpeter Swan habitat along ponds
of Tanana Valley. Big Del,ta bison
herd fall range (200 animals), Dall
sheep common on Alaska ,Range. black
and grizzly bears, good duck habitat
in sloughs and oxbows of Chena and
Salcha Rivers and morainal ponds of
Donnelly Dome. Peregrine falcon
habitat, particularly near Salcha R.

Nelchina caribou herd, IOOOse in
moderately high nunbers, black
and grizzly bears, wolves present.'

lobtmtain.

Interior.

Pobuntain/interior.

None. ·Low to no potential for
comnercial foresting andagri
culture due to soils.

NOne. Lowtonopotentialfor
carmercial forestry'or agricul
<ureduetosoils.

State selections, Native regional
deficiency withdrawals, and D- 1
withdrawals. Denail Damsite with
drawal. Area around Denali
Damsite is within 'MMcPMZ,

Native regional deficiency and
state selections. Watana and Vee
powersite withd-rawa1s.

Donali Highway.

RichardsonHighway,Alyeska
Pipeline.

None.

Tangle Lakes Archeological Dis
trict (National Register). Denali
Carit'ground. Tangle River Boat
Launch. Highscenic,quality
easily accessible with good views
to north of Mt. Hayes section of
Alaska Range, ClearWater and
Amphitheater M:ltm:tains.

Proposed Historical Sites: Rapids
Ibnting Lodge, Mile 220; Big Delta
Roadhouse, Mile 252. Cleatwater,
Donnelly, Fielding Lake. Wayside
Parks. Delta eanq,grotmd, proposed
Delta Wild River. Excellentviews
of Alaska Range £ran Big Delta
south. Easily accessible.

To east is Lake Louise recreational
land complex. High scenic quality
-, land of'lakes and ponds., Access
ible by dirt'road from Glenn High-

o Way to Lake Louise or by float
I: plane.

Paxson to Slide Mtn.
viaG:i.ennallen(21)

119ndles; ,2700' at Paxson.
Rolling.hills and flat, plateaus,
cut by, incised streams•. Poorly
drained, having IIlIJlY~akes and
bogs.

r.iljor portion of route: Poorly
drained, fine grain soils with
surface peat; shallow permfrost
table. Medium erosion potential.
Uplandarea:s: Well drained,
thin,strongly acid soils with
deep pennafrost table. , Penna
frost is'continuous in this
area.

Lowland,spruce-hardwood, low brosh
bog and JmJSkeg.

Nelchina ca~bou and 'very high
moose concentrations on Gulkana
drainage. black and grizzly bears,
wolves present, good duck habitat
al0,ng Glilkana from Summit and
Paxson Lakes. Thaw ~akes; , Gulkan
iS,most important fishery in Copper
River system. Paxson and Summit
Lakes are important fish lakes.

Interior.

Towns of GlennalI,en; Gulkana.
settlement along highway. Recrea
tional development north of Glenn
Highway. This area has low
potential for commercial forestry
and agriculture due to soils.

State selections and Utility
Corridor. Native village with

. ,drawls of Gulkana, Gakona,
Tazlina and Copper Center.

Sourdough Lodge (National Register)
Proposed historical sites of M:~

CTeary's;~adhouse,Milel04;

Gakona Roadhouse, Mile 132; Pax-

?in~~~.AlyeSkaPipe~I~~:~~~1i~~~~e
louise Waysides. Proposed Paxson
Lake·RecreationAreaandliUlkana
Wild River•. High to medium
scenic quality;

Slide Mts. to Point
MacKenzie (22)

1138 miles. 3000' at Tahneta Pass.
Wide pass 'approached from east be
COO'les.:Il8ITOWva1leytowest'of
pass. Incised river and low
:ridges occupy valley bounded by
mjor·mountain ranges, on north
lfpcl south. Valley debouches on
to Matanuslca-Knikflood plain,
toPt.McXenzie,routecrosses
many lakes on flat flood plains
and poorly drained uplandS.

Matanuska Yalley: . Well drairled
loamy or gravelly gTay.soils and I
strongly acid soils. Medium to ~ sproce-ha>'dWOd, low brush I· !>bose preSent,bl'ack.8;J1d'grizzly

~ ~~~··==~i~ .h~~~~t~~~P=~I~ =ia~~ sheep rm·surrounding
~t, w1neI'ilble t.o frost heaving, agricultural land.
and well drained acid soils. Low
to mediun erosion·potential.

/·Transition/motmtain.

ConsiderabJe developnent in Ma'ta
nuska Valley•. Coal deposits near
Sutton. FanninginlowervaIley,
recreation use along Knil<: Ann.

Stateselectionspr~IY •. sane
Native regionaldeficieJlcyand
D-llands.·Nativevillagewith
drawals.of Chickaloon, Eklutna
and Knik.

Glenn Highway j Alaska Railroad.
various minor roads.

KnikArcheologica1Site
Independence Mines, near Palmer
(National Register). Big Lake!

Rocky Lake waysides. O1ugach
state Park to south. Matanuslca
Valley is high scenic quality
area. Several scenic overlooks
along highway. Highly vivid
landscape.

DELTA/MATANUSKA INVENTORY



ENVIRONhtfENTAL ASSESSM'ENT OF CORRIDORS

The proposed corridor is a cornbinationofthe corridors·Susitna';;'l and
Nenana-I, and is Multimodal Corridor #29 ofthe BL~1studyof l\1ultimodal
Transportation and Utility Corridors In Alaska. The common feature of
both is' their paralleling of the existing Alaska Railroad corridor. The
Nenan~"'lcorridoris the shortest andtbost economical corridor connecting
Devil Canyon<to Ester , and is 198 miles long. The 136-mile long Susitna-
1 corridor is only seven miles longer than the shortest cor1:"idorconnecting
Devil Canyon to Point MacKenzie, Susitna-3, but sinceitadheres'more
closEHy to the existing corridors .. is the most economical and, at the
same time, least environmentally' detrimental corridor.

Susitna-1

From Point MacKenziethe Susitna-1 cor.ridor travels north albngthe east
flank of the Susitna Valley, an extremely wideand:pc>0rly drained plain.
Heavy forests ofbottomland spruce and poplar, interspersed with muskeg
and black spru<:e .. are typical. The$oils tend to be deep, ve~y poorly
drained peats in. conjunction 1,vith well-drained g!avels and loams. The
well-drained soils occupy more than half of the lower Susitna Valley;
to the eastalongt~e'.. terrace flanking .the. flood plain ,the ratio. of
well to poorly drained soils is higher. Although permafrost is almost
absent in this lower part of the Susitna Valley .. the poorly drained
areas ~lCe subject to freezi.ng and hei3,ving in winter,.

A proposed Chugach Electric Association 23,Qkv transmission line woV.ld inter
sect the Susitna-l corridor just'north of Point MacKenzie. This .line

j' ,', ',- .•.. . - "-'. ,-. -', "','-' ' ... "',.' . ,. -:. ',-' 'i .

will be initially ope.rated a.t 115 kv, and will eventually conne<;:t the
gas turbine generation site at Beluga with the CEAsystem by following
the north sore of Knick Al"m and connecting south to Anchorage.

A sizeable concentrationofmoo$eJnhabitthe lower Susitna River Valley ..
and the valley also supports a moderate density of wate! fow'l. 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 highwayIrailroad ¢orridor, the Susitna-1cortidorcrosses several
major tributaries of the Susitna River which originate. in the Talkeetna
Mountains. These are Willow Creek, Sheep Creek ,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 the first sizeable community to be approached
by the corridor. Talkeetna is a small town, originally a stop on the
Alaska Railroad. Recreation plays a strong role in the town's economy
since several charter flying.·services provide access.tothe Alaska Range
and the Talkeetna Mpuntains .

Talkeetna is at the confluence of the Susitna ,Chulitna,and Talkeetna
Rivers; the corridor crosses c:mly the Jalkeetna River at this point.
The rolling terrain encountered to the south is. more pronounced·here, .
and the. valley of the Susitrla River narrows, .~onsiderably above Talkeetna .
The. highway turns west about IS miles south of Talkeetna; ~e railroad
continues north over the Talkeetna River and follows the river north to
Gold Creek. The west bank of the river is the eastern boundary of
Denali State Park.

At Gold Creek the Susitmi River flows down from the east; the railroad
continue~northto Chulitna and an eventual re-convergence with t4e
highway. The, Susitna-l corridor followsthe river along the increas
ingly restricted valley to the Devil Canyon powersite. Al0!lg the valley
floor and \'Oalls,are forests of spruce and hardwoods based 'on relatively
well drained soils. The uplands above the valley support sparser
forests, and increasirig amounts of permafrost soils are" encountered.
The Susitna-l corridor traverses moose concentrations for its entire
length; waterfowl density drops from 1l10derate tolow north 'of the Talkeetna
River.

The Nenana-l corridor retraces part of theSusiina-l corridor to Gold
Creek, but leads north to Chulitna, paralleling the railroad, and eventu
ally the highway, also. Pa~tChulitnathe corridor lies' within the
watersh:edof th-e' Chulifi:la River until Broad. Pass is crossed. The Chulitna
Valley is relativ~lywide'with a rolling floor ,and incised rivers and
streams. 'The valley leads up to the northeast ,and the low rollmg
hills on the floor and flanksreflectthiso::Hentation.

The soils here are poorly drained Clays' 3l0ngthe river bottoms, and
well drained but thin soils. Permafrost, when pi~esenti is relatively
deep. The forests here are sparse aridbecoinerrJore so as the head of the
pass is approached; generally upland spruce-hardwood, they are interspersed
with bogs and nmskegs iIi poorly drained. areas. SOlLe moose concentra-
tions are traversed; Dallsheep inhabit the surrounding upland areas.

To the north of Broad Pass the Nenana-l ccrridor 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 Nenana....
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
Mou,nt McKinley National Park . Following the east bank of the Nenana the
corridot:pierces 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 restdcted. The
entrance of the Nenana River immediately north of Cantwell isa ~ght

vaUeyhemmed in by loose, shaley taltlscones 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 .fromtipland spruce-hardwood to
alpine tundra; soils vary from poorly drained river bottoms to unstable
talus.. Some localized moose concentrations are crossed, particularly i1'\
the Yanert Fork confluence; in the restricted canyons Dallsheep habitat
is encountered.

Heading northward out of the Alaska Range, the Nenana-l 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-l 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 Riv~r is approached, the land becomes flatter and the
forest density heavier; the Nenanadivides 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,
particula.rly toward Nenana, this stretch is a low-density waterfowl
ha.bitat.

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 underla.in by permaf:t:0st at varying depths. The
soil is well drained on slopes and poorly drain.ed on creek bottoms, and
s~pports a n10derately dense forest of upland and lowland spruce-hardwood

Small ~oncentrationsof 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 mC?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 ever Troublesome
Creek and on to Gold Creek where it rejoins Susitna-1. This alternate
segment 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 corridorSusitna-3 is 129 roiles long, 7 miles shorter than
Susitna-I. It is basically a more direct corridor from Talkeetna to
Devil Canyon, bypassing the Alaska Railroad between Talkeetna and Gold

1

Creek. The length of the alternate segment is 451ililes;the length of
the corresponding segment in Susitna-l is 52 m~les. Heading up the
Talkeetna River it crosses and heads north up and over a plateau of
almost 4.000 feet elevation. Tn the process, it crosses about 25 miles
of moist tundra in addition to 20 miles of upland spruce-hardwood.

Alternative Susitna-4

Alternative corridor Susitna-4 is 147 miles long, 11 miles longer than
Susitna-l. 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 52 for· the comparable segment of Susitna
1. This corridor will require at least one crossing of the Talkeetna'
Rivet"; ittraverses the upland spruce-hardwood ecosystem for most of its
length. and a few triiles of'inoist tundra. The major soil for this segment
is a well drained gravel. Permafrost can be e>...-pected in the higher.
elevations. The crest of this sego1ent 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-I. This alternative departs Nenana-olatCantwell, heads east to
Wells Creek, north to Dean Creek and the ,·',Tood River, and follows the
Wood River north to Estel". 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, culmirl:ating
in a: 3, 900 foot pass into Louis Creek which drains into YanertFort.
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~3is 231miles long, 33 miles longer th,an
Nenana.., 1. It is identical to Nenana-l up to Cantwell; .from Cantwell it
loops east and north through the Alaska Range, rejoining Nenana-l at
Healy. This segment is 72 mile~. The comparabl~segmentofNepana-I is
39 miles.

FromCaJ:ltw~l1thecorridor 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 Creekand.follows this;
creek to Healy and Nenana-I.

The terrain varies from rolling ,hills and, valleys to high passes ~d,.

sharp ridges. S,oils vary from poorly drained pqttomland to e~osed

bedrock; permafrost is prevalent. Ecosystems'crossed aremois;t t,undra,
alpine tundra, upland spruce-hardwood, and, muskeg and bog. Habitats of
moose ,caribou', and pall sheep are traversed. Except for 2~ miles
paralleling the DenaliH:ighway, no other rights-of-way are paralleled.
,From GoldCr.eek to Cantwell , this corridor is; part ,qf BLM Multimodal
Corridor #29.

Alternative Nenana-4

Alternative corridor Nenana-4 is 223 miles long, 25 ~iles longer than ,
Nenana-I. From Devil Canyon it leads east and north, eventually-tying
into Nenana-:1 at Healy. The length of this segment is 126 miles; the
length of the comparable segment of Nenana-I 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 CreekandYanert Fork, over
another pass (2,900 feet) to Moody Creek , which it f()llows to Healy.
The terrain varies from rolling 1:lills andvalleysJo 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, muskegaJl,d bog, arid upland
spruce-hardwood. Habitats·of moose ,caribou, and Dall sheep are c;:rossed.
There is no paralleling of existing corridors. .,

Alternative Nenana-5

Alternative corridor Nenana-S is 212 miles long, 14 miles longer than
Nenana-I. It is totally separate from Nenana-I, being a parallel corridor
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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 down Brushkana Creek to Wells Creek . Climbing over
the Wells Creek pass (3,900 feet), it drops into Yanert Fork and continues
onup:Deari'Cre'ek. Th.e 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 Tanana flood plain to bare rock and talus in the
Alaska Range. Permafrost is prevalent. Ecosystems crossed are alpine
tundra, moist tundra ~ upland spruce-hardwood, lowlandspruce~~ardwood,

and bog and muskeg. Significant amounts of Dall sheep, moose, and
caribou winter range are encountered.

Alternative Matanuska-l

Alternative corridor Matanuska-1 differs radically from Susitna-l in
that it loops to the east and south, and approaches Point MacKenziefrom
the east. Its total length is 258 miles, 122 miles longer than'Stisitna-
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::a:nd Vee danlsites,
then travels southeast over a sparsely forested, poorlydraiIled platea.u
to the head of the Little NelChina River. Predominantly rolling hills,
the terrain is fairly' open and gentle. The corridor passes just to the
west of Slide Mountain, where it turns west to parallel the Glenn Highway.
Onc:eover the Tahneta Pass and into the Matanuska drainage, the corridor
leads west through a sharply defi~ed valley floored with rolling 'hills
and drained by a strongly incised river. Continuing west, the corridor
encounters the flat land at'themouth of the Matanuska Valley and the
diminutive farming area of the lower valley. Continuing southwest along
the northern 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 grain materials
near the Little Nelchina to ground moraine and gravel in the Upper
MatanuskaValley, 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, 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 NelchinaRiver
runs between major caribou calving and wintering ranges. The Nelchina
herd numbered over 61,000 in the late 1960 1s, presently it has beNleen
4,000 and 5; 000 animals. Some wintering range is ,crossed along the
Little Nelchina to the Glenn Highway and TahnetaPass. 'Some Dallsheep
habitat exists in the Tahneta Pass; moose concentrations are encountered
in the Point MacKenzie area. From the Project to Glenn Highway, this
alternative is part of BLM Multimodal Corridor #29; along the Glenn
Highway toPalmer, it is part of Corridor #31.

Alternative Matanuska-2

Alternative corridor Matanuska-2 is 385 miles, 120 miles longer than
Matanuska-land 249 miles longer than Susitnad. From Watana damsite
it loops much further to the east than Matanuska-l, rejoining it at Slide
MouI}tf:i.in; this segment of Matanuska-2 is 217 miles, versus 97 miles,
for the c: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 Denali damsite , the corridor continues east.
crossing the Maclaren River and still paralleling the Denali Highway
until it approaches Paxson. Turning south and crossing the Gulkana
Rive! at least twice and paralleling the Richardson Highway and the
Alyeska Pipeline. it heads toward Glennallen. From Glennallen the
corridor heads west up the valley of the Tazlina River ,paralleling the
Glenn Highway to Slide Mountain and the junction with Matanuska-l,

The majority of the terrain is flat land; from Watana to Denali.damsites
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 plateau
of about 4,000 feet elevation. poorly drained and covered with post
glacial features such as eskers and terminal moraines, and many small
lakes; perm~~rost is prevalent. The predominant ecosystetn to t4is point
is moist tundra.
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From Paxson to Slide Mountain the corridor lies within the Copper R.iver
lowlands, a basin underla:n by nearly continuous permafrost. Generally
poorly drained, thisbasin 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 allbf 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 damsites,
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-I.
This corridor utilizes the corridor through the Delta River canyon on
the Alaska Range, approaching Fairbanks fron1 the southeast.

From Devil Canyon and Watana damsites, this corridor heads east over
the hills north 6f the SusitnaRiver, following Butte Creek to Denali
Damsite. Paralleling the Denali Highway, the corridor re-crosses the
Susitna and further east, the Maclaren River. Over the plateau between
the Maclaren River andPaxsori., the corridor reaches a crest of 4,000
feet. At Paxson, the corridol' turns north, following the Richardson
Highway-Alyeska Pipeline corridor over Isabel Pass, a wide, gentle
divide at 3,000 feet of elevation.

North of the pass, the combined corridol's pass through the Alaska Range,
following the Delta River. There are some constrictions. in the southern
partof 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, 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 soi-lSidominate 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 Isabe.l, Pass;
the Delta River canyon and the hills northeast of the Delta and T:anana
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 th;emouth~ of Salcha and
Shaw Creeks, and some lowland spruce-hardwood occur just south of
Fairbanks.

. , . . . ".
FromWatana to Paxson, the winter range of the Nelchina caribou herd is
crossed, ,and from north of the Delta River canyon to just south of Big
Delta, bison range is crossed. The bison herd !1uplbers about 200 animals
and is the;r,esult of transplanting effo:rts. The corridor traverses
sporadic areas of moose concentration, the largest occuring along 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
Donpelly, Shaw Creek, and Salcha Riyer.

The area between Donnelly and Isabel Pa/?s is one of good to high scenic
quality, providing good views of the Alaska Range, particularly of the
Mt. Hayes-Skarlandgroup to the west. Several glaciers, come within one
to three 1l)iles of the corridor; many are visible frorn the high:wa,y. ,The
Black Rapids Glacier is particularly wellk~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 resour,ces near the corridor are. the arep.sSiouthwest
of the Tanana River which have a low potential for oil and gas.

Although attempts have been made, Cl.griculture is not significant anywhere
along this corridor ..This is due to a combination of problems with,
soil, gro:wing season length, and water supply. Theforests from Big
pelta to Fairbanks are moderately dense and may support a sizeable .
forestry. This corridor from Paxson to Big Delta is part ofBLM 'Multimodal
CQrridor #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 r: The process from which the 22 corridor segments
are derived is explained en 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 ARRis 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 most unstable
areas at present, so it is quite likely that the entries regarding these
lands may not be presently valid.

223
69-737 0 - 81 - 15



SOILS VEGETATION

SUSITNA~

IMPACTS

WILDLIFE EXISTING DEVELOPMENTS SCENIC QUALITY/RECREATION

Point lY!acKenzie 
Talkeetna

Talke~tna - Gold Creek
via Troublesome Creek
(2)

Considerable clearing is needed. Upland vege- Destruction of habitat for small animals. En- . ~tt~KeinqJ~ct e:m. S,C~~lC ~~tY ~~cyt6
L~wland soil :UIJ;1erabl~ to frost heavi~g but tation will warrant maintenance; poorly drained ha~cementof habitat for larger mammals due to Some possible conflicts with private lands from' Po~siblen~~~~ewi~~a~i~~a:, in
With low eros.lon potenti~l. Upland sol1~ are areas will probably need little maintenance. increased successional growth. Harrassment lNancy Lake ~o Talkeetna. No ~act on £o:e- Wasilla-Big Lake area and Nancy Lake a~a
rnor~ su~cepti~le to erosion: T~ermal dlS~ ~ilash must be disposed of to inhibit infestation unlikely due to good cover throughout area., seeable agrl~ture - most s011s are tmSU1t.. depending upon final location. No ,confli~t'
ruption IS unlikely. - No maJor nver crossIngs of remaining trees with spruce ~eetle or ips From Nancy Lake to Pt. McKenzie, access WIll able for agrIculture. with Kp,ik archeological' site. Talkeetlla
are anticipated On this route. beetle. Vegetation has high resistance to fire be improvedif access road left in; increased to Nancy: line can be almost totally'con-'\"

control. hunting pressure may result. ce~e~ or ;aid para~lel and adjacent to',;1-------+-----------.....-,---;---------------1---------------;--- -I-eJUstm~ lme clearmgs.
Sane design problems inherent to soils around "
Talkeetna: Frost heaving, pqssible permafrost, Lower. elevation forest will need considerable . . _ " " "y;

~rsd~~~~i~~in~~e~~~~:~ion~~tial, ~:=c~~anr:..~~~~ui~~~:"t Route opens up an inaccessible area within " :~':~~~ o~~~~ 6:~~Ze;1~~~~;;
is higher. Possible ,river crossing needed for clearin~ and '!"'intenance. ~ Eiccept £0: area Denali State Park: closed to hunting. _,one but.will undoubtedly interfere with pqtentiail.:
Troublesome Creek. three needed for Susitna above timberlll."" vegetat70n has. a hlgh rate trllli users. ,.~
and Talkeetna Rivers. Access road crossing ,on of spread of fue and a hlgh reslstance to
Troublesome Creek may cause siltation. • 'control.

t-.)
t-.)

~

Talkeetna .:.' Gold Creek
via Alaska Railroad (3)

Talkeetna River (4)

,)isappointment 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.

Possible degradation of local permafrost.' Few
foreseeable impacts from ~rosion, siltation. or
permafrost degradation.

Tree clearing needed along entire segment;
maintenance will be needed. Vegetation has
high rate of spread and high resistance to
control. Brush will be introduced by re
growth.

Expensive clearing of heavy forest needed
with maintenance. Brush will be introduced
by regrowth. Vegetation has high rate of
fire spread and high resistance to control:

Clearing and maintenance need in lower eleva
tions. Most of route is highland sproce
hardwood and alpine tundra. Preservation of
ground vegetation essential - disruption can
'result in longlived scars due to slow regrowth
rate. Upper elevations have high rate of fire
spread, low resistance to control. '

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
adj oumed or shared, impacts will be very low.

Pioneer route will open up new areas to access.
Hunting pressure will increase. Brush intro
duction in this area will enhance habitats
for JOOQse, bear.

Pioneer route will open up considerable new
areas to access. Most of this area is open
forest toalpine tundra - damage to habitat
could be severe (from fires. erosion, ORVis).

If line adjoins Alaska Railroad, railroad
could be electrified and corridor consolidated.
Increased access to an area' presently .having
only a few flag stops -on Alaska Railroad.

I{one

None

Medium impact on scenic quality, Mos;t traffic'
through this stretch is by A.R.R., and'line
can be well hidden from passengers using
rail lines unless corridor is consolidated.

Low impact onscenic quality., Line is not
visible. Wilderness quality 'somewhat
impacted, but ease of concealment keeps
impact low,

Line will cross open alpine tundra for quite ~
distance, having high impact on wilderness qual,
i~ "

~:::'i(:~rcek - StePhan~ ::~:;::~;:::~e~~:::o:.om erosion, siltation

Heavy forest clearing needed on Talkeetna
River valley with introduction of brush requir
ing maintenance. Less clearing required and
more care for vegetative mat needed in Prairie
Creek valley to Stephen Lake. High to medium
rate of fire spread, high to medium resistance
to control.

Pioneer route will open up considerable new
areas to access. Impact will be less on
upper areas due to less disruption of vege
tation by clearing. Area is presently ac
cessible by float plane and received con
siderable hunting pressure alreadY. I

Where line emerges from Talkeetna River valley
Private land and/or ,cabin lC,ases on lake shores to Stephen Lake, scenic quality receives mediur
in the pass areas. Most of these can be "impact; lakes received some recreational use.
avoided. Othetwise, no impacts on existing Impact on wilderness is mediun due to the
developments. existing recreational use and "easy accessihil-

ity by float plane.

Devil Canyon - Gold
Creek (7)

Devil Canyon - Stephan
Lake (8)

Stephan Lake - Watana
(9)

Few foreseeable impacts from erosion. siltation
or permafrost degradation.

Few foreseeable impacts from erosion, siltation
or permafrost degradation. -

Few erosion.impacts but possible·permafrost·
degradation and- frost heaving in poorly
drained soils.

Clearing of mediun forest "with periodic main
tenance. High rate of fire spread, mediun re
sistance to control.

'Clearing of medium forest in river valley;
• less clearing' 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:1. in creek bottoms can be
spanned over by line. Vegetation on plateau
does not require extensive cleaning. Rate of
fire spread low. resistance to control high.

Moose and bear habitat enhanced by regrowth
on clearings. Access road may result in
increased hunting pressure.

Little impact on habitat of large mamnals such
as moose and bear, minimal clearing on plateau
areas and creek canyons can be spanned. ,Ac
cess road would be under control from dam
site so unauthorized use for hunting ""uld
be,low.

Little impact on habitat of moose and bear,
minimal clearing on plateau areas and span
ning of creek canyons. Access would be
under control of dinnsites so unauthorized
USe for hunting would be low.

Old jeep road exists, connecting Devil
canyon Damsite to Alaska Railroad. Mining
claims, no longer operating, on Portage
Creek. These roads could be part of the
access road system.

None

N:me

Low impact on scenic quality - this area is
not presently easily accessible, and Devil Can"
yon Damsite road will not be used much by non
project personnel; line can be concealed from
this road or, can be used as the line access
road also.

Low inipact on scenic -qualiiy - area is of med
itnn scenic quality. Some recreational use. in II

Stephen Lake area. Line can be partially con
'Cp.aled but not totally.

Medium impact on scenic qua~ity - area is 01:

mediun scenic quality. Some recreational
use of Stephen L;il<e area. Line can be par
tially concealed but not totally.

SUSITNAIMPACTS
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Gold Creek - Cantwell
(10)

Watana - Wells Creek vi
Brushkana Creek (11) .

Wells Creek - Cantwell
(12)

Cantwell - Healy (13)

Wells Creek - Dean
Creek (14)

Dean Creek - Healy (15)

Healy to Ester (16)

Dean Creek to Ester
(Wood'Pjver) (17)

SOILS

Erosion impact is low. Shallow .permafrost in
poorly drained areas' susceptible 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 Iowan perma
frost. medium on erosion.

Erosion impact is low level. .Shallow permafrost
in. poorly drained areas susceptible to degrada
tion; since the access road can avoid· these
areas J this impact will be .low.

High erosion potential throughout .stretch .
Exposed bedrock in canyons will proVide solid
tower foundations but will inhibitactess road
construction if needed on canyon slopes.
Poorly drained areas have high permafrost
degradation susceptibility. Low siltation impact;

High erosion potential· and exposed bedrock on
slopes .. Some 'areas of poorly drained 'soil sus
ceptible to permafrost degr:ad~~ion in wider val
ley floors'.· River too deep for" fording and is
silt.,-laden normally. so siltation will have low
impact.

High erosion potential~on slopes; high suscepti
bility to permafrost degradation on poorly
drained valley tl09;r:S. Towards Healy J' well
drained soils are subje,ct to. medium erosion
potential and low susceptibility to permafrost
degradation .. Crossing needed on Healy Creek;
low siltation impact.

Nenana flood plain has medium erosion potential.
Poorly drained areas subjec't to potential perma
frost degradation and frost heaving. Goldstream
hills are highly erosive and susceptible to
permafrost degradation and slope instability.
Crossing of Tanana River needed: low siltation
impact.

Upper Wood River: low erosion and permafrost
impacts. Lower Wood River: medium to high
potential impacts on permafrost. High sus
ceptibility to heaving. Low to meditnn ero
sion potential. Crossing of Tanana River
needed.

VEGETATION

Successively less clearing as se8Jllllftt goes'
north, In Broad Pass, no trees need
clearing and the only vegetation lost

·would be from access road, Slow regrowth
implies that maintenance will not be needed
and also that revegetation may be necessary
along some areas, Medium to high rate' of
fire spread; high resi~tancet? control.

Clearing varies from dense spruce-hardwoods
to alpine tundra. Most vegetation loss
will be from access road. Slow regrowth
implies that maintenance will not be
needed and that in places revegetation
may be necessary. Medium to high rate of
fire spread; high resistance to contrOl;
low resistance in alpine tundra.

Clearing-varies' from spruce-hardwoods to
high brush. Most vegetative loss from ac
cess roads. Slow regrowth implies that
maintenance will not be needed. Meditnn to
high rate of fire spread; high resistance
to control.

Heavy clearing in valley bottom by Yanert
Fork; ,lighter clearing throughout rest of
route. High rate of fire 'spread; high re
;;istance .to control on valley floor; low
resistance in alpine tundra.

Heavy clearing on valley bottoms to no
clearing in alpine t,undta., Slow regrowth
in higher elevations. High rate of fire
spread; high resistance to" control at
lower eleVations; ··low resistance to con
trol in alpine. tundra.

Heavy clearing in Yanert Fork; little to no
clearing elsewhere. Slow regrowth in higher
elevations and poorly drained areas. High
to low rate of fire spread; high to low
resistance to control.

Heavy clearing for most 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 Wood River in alpine
and moist tundra, and the Tanana flood plain
muskegs. Varying rates of fire spread 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 1"",.

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 intnlSion
and htmting; since caribou and moose are
present, this could have a significant
impact on hunting preserve. Firing on
tundra areas could severely impact cari
bou habitat.

Some enhancement of bear and moose habitat
in heavier forested areas, but little signi
ficant change. No new areas opened up.
Overall impact is low.

Some habitat d';struction 'and, enhancement due
to clearing;, overall impact of clearing is
low. No new areas opened up to hunting.
Construction activities combined with trans
portation use of corridor may temporarily
repulse some mammals such as wolf and bear.

Construction activities may inhibit caribou
and sheep activities. Overall habitat modi
fication low, especially if winter roads
and/or helicopter construction is used.
Fire can seriously impact sleep and caribou
habitat. Large new area opened by access
road will increase hunting pressure.

Construction activities may inhibit caribou
ancl 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· htnlting pressure.

Clearing will enhance considerable amount n
moose habitat. Caribou confined to west
bank of Nenana and thus will not be affectrd
if line runs on east bank. No new signifi -"
cant areas opened up, particularly if GVEA
right-of-way 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 moose habitat. Very large area opened
up by access road will be subjected to
greater hunting pressure.

EXISTING DEVELOPMENTS

Few private holdings - small chance of con
.flict. Low impact - very few existing
developments.

N'::me

Apart from' settlements along Denali Highway,
no developments - no impa<::ts.

The addition of a third right-of-:-way through
the canyons may cause congestion unless
rights-of-way are consolidated .. Possible con
nection to GVEA line at 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.

N:lne

SCENIC QUALITY/RECREATION

Entire segment within Mt. McKinley 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
cealed somewhat, however, in most of segment.
BJioad Pass has least COVl'r for line.

Low 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 built.

Medium impact on scenic quality; area is of
high scenic quality, but line can be con
cealed. Entire segment within MMPCFM 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 of terrain will conceal line except for
ridge along lower Moody Creek where line will
be silhouetted.

No impact On Dry Creek archeological site
since line will travel on east bank of Ne
nana River. Medium impact near Healy and
in the Goldstream Hills; low impact along
lower Nenana River . Impact will be less
if GVEA right-of-way is adjoined. Low im
pact on wilderness.

Low impact on scenic quality due to extreme
inaccessibility. Wilderness quality will
receive high impact in upper Wood River,
medium to low along lower Wood River be
cause of varying concealment and presence
of civilization.

NENANA IMPACTS
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Watana to Paxson via
Butte Creek (18)

Paxson to Fairbanks (19)

Watana to Slide Mtn.
via Vee (20)

Paxson to Slide Mtn.
via Glennallen (21)

Slide Mts. to Point
MacKenzie (22)

SOILS

Vulnerable. to p~rmafrost-degradation. Low
lyingarea~ are susc.eptible to heaving and
settlement. Erosion potential is medium to high.
Access road will need to-be adequately culverted
over areas of poor drainage.

In Delta Canyon bedrock is easily reached for
tower foundations .. Thixotropic silts north of
Stirri'mit Lake 'combined with seismic risk-~ill

affec:t"reliability'of Hile.- Phelan Creek. Tanana
River',. Gulkana River. Shaw and Salcha Creeks
need. crossings.

Low areas vulnerable to h,eaving. Considerable
impact to p'ermafrost pdssihle from access'
road; winter construction preferable. Access
road will need to be adequatelyculverted over
areas of poor drainage .

Vulnerable 'to-heaving. Considerable impact to
permafrost possible from access' road; winter
construction preferable. _Acc.ess road will
:need to be adequately cul~erted in areas of
·poordrainage .. -Overall impacts would be
reduced if Alyeska right-of-way were to be
adjoined where possible.

Erosion impact fr()m construction and access
road can be high. Perman·ost degradation is
unlikely. Impact of construction· and road
on Knik Arm soils will be low. Frost heaving
is very probable in poorly drained areas.

VEGETATION

Minimal clearing thrOUghout segment; no need
for.~intemince. ,Possible disruption <?f
5urfa,ce mat and subsequent erosion On slopes
or permafrost. degradation ()J1 poorly drained
areas. Fires have low to ,medium resistance
to control.

Light clearing from Paxson to Donnelly Dome
area. Heavy clearing as route goes north.
Brush 'introduction in clearings in Spruce
Hardwood' forests. ' Slash must be disposed of
to prevent beetle infestations. Vegetation
has medium to high rate of fire spread and
high to meditJll resistance to control. Impacts
overall woilld be less if Alyeska right-of-way
were to be adj oined.

Light ,cleari:ng over most, of route; some clear~
ing through Spruce-HardwOods necessary around
lower Little Nelchina River. Risk of beetle
infestation' < slash. Vegetation on Upper
Susitna plateau has low to meditJllrate of fire
spread and medium to high res istance .to con
trol. Vegetation on lower Little Nelcbina has
high rate of spread and high resistance to
control.

Me,UtJIl to heavy' clearing, throughout segment.
Brush introduction will occur in clearings.
Risk of beetle infestation of slash. Vege
tation has high rate of fire spread and high
resistance to control. . Overall impactswoilld
be reduced· if Alyeska right-of-way were to be
adjoined wereipossible.

\iXc~pt f~r Tahneta Pass and Gunsight MoWltain
area".segment.req.p.red meditJll to heavy clear
ing for entire length. Brush introduction
will occur in clearings.- Clearings will need
periodic Jnaintenance. .Risk of beetle infest
ation of slash.· Vegetation has medium to
high rate o.f fire spread and.high res.istance
to control.

WILDLIFE

Constructiqn -activities may interfere with
caribou mov.~nts. ,Low impact on moose
activities ..:Little change in habitat frQm

, c'7m~rtrUction, .oo~ess. severe scarring or ex
c~ssive firestiffect. vegetation... Access
road ,will open -up the Butte Creek "rea and
hooting ;pressures may increase.

Possible- interference. with caribou and bison'
movements. . Lo~ impact on moose in $outhern
part, but will enhance .habitat on more
heavily forested areas. Low impact on Dall
Sheep in Delta Canyon since line will ,stay
low. , Minimal destruction of duck habitat
if right-of-way crosses Salcha sloughs @d
ponds by Donnelly IJome. Siltation in Gul
kana, Salcha and Shaw creeks will affect
anadromous fish.

Pos'sible, interference with Nelchina caribou
herd movements. Low _impact on moose exc~pt

on lower Little Nelchina, .where clearings
will enhance caribou habitat. This route
opens a ]Tery. large area to hunting.

Possible interference with Nelchina caribou
herd 'movements • . Although moose are' numerous,
major· impact shoilld be thsenhancement of
habitat along clearings. Fire will be
destruetiy~Jo .caribou habitat, may.~l)hanc::e,
moose habitat. Overall impacts woilld be
less if the' Alyeska right-of-way were to
be adjoined.

Low-impact onDall Sheep. Clearing will en
hancemoose habitat. Low .impacts on wildlife
,in general.

EXISTING DEVELOPMENTS

No existing developments except for scarce
settlements along Denali Highway. No impact.

Settlements along Richardson Highway may be
impacted by line right-of-way acquisition.
Towns of Delta Junction and Big Delta will
receive some impacts, mostly beneficial,
fron' transit of material and labor. Possi- ,
ble congestion of right-of-way through Delta
Canyon unless rights-of-way are consolidated.
Overall impacts woilld be less if Alyeska
right-of-way were to be adjoined.

N:me

Town of Glenriallen will receive some impacts,
mostly beneficial, from transit ·of material
and labor. No other major impacts. Overall
impacts woilld ..be less if Alyeska right~of
way were to be adjoined.

Considerable farming community on Palmer 
ccrihicts may 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 area, mediUl11 impact
on view as seen from Denali Highway; line can
be concealed somew!lat from highWay. PrellJll
inary route surveys in Tangle Lakes Archeo
logical District will locate archeological
sites; adjustment of route woilld alleviate
conflict. Right.~of-waywill avoid recrea
tion areas and east end of Denali Highway
to lessen impact on recreation and scenic
quality.

High impacts on scenic quality :i'~ P""'!on

Wilderness· quality suffers since this would
be a pioneer corridor.

Low impact on scenic quality - line can be
easily concealed for entire segment.Pos
sible conflicts with recreational and his
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 Tahneta Pass.. Partial
concealment is possible. Impact lessens as
valley \'iid.ens, ~d B:gricu1tural use becomes
more apparent and concea1.nlent increases.
Low i.Jnpact onKnik Arm area; line can avoid
all recreation areas and be -concealed from
roads.

DELTA/MATANUSKA IMPACTS



ENVIRONMENTAL IMPACTS OF CORRIDORS

Impacts of Preferred Corridor Susitna-l

Soils: In the lower Susitna Valley the. corridor wil~,encountersubstantial
areas of poorly drained soils that alt}).ough notyulnerable to erosion will,
however, pose. the problem of frost-jac:ki~g.of tower fqotings and anchors,
Unless measures aretaken,to,co1lnteract~hispotentialproblem,additional
maintenance and its corresponding impacts will' be neces~ary, Thebetter
drained uplands()ils are less vulner'ab~eto. heaving,' hut, as with many
flood plain soils ,is rather susceptible to erosion, particul,arly 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'fu will have a similar
distribution.

Accessroa9 copstruction, although, requiring heavy clearing, will be
relatively easy in the upland soils, Water erosion will occur somewhat,
particula.rly during the construction phase, influencing water quality
in the clea.rwater streams crossed , Road constr~ction in the areas of
poorly drain~dpeats 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, deep fills, and drainage are methods of
hardening muskeg surfaces, all ofwhich are expensive an(! will involve
local impacts ',' Avoidance qf the problem by careful routing, winter con
struction, and/or use of low-pressure trea.d vehicles will involve lessimpacts, c,

Permafrost is generally not present, Where isolated masses do exist,
they .are buried fairly deeply, Potential thermal disruption of perma
frost· along this corridor is unlikely,

Thecorridbr parallels the Susitna, involving no crossing ,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 tJ:t.e smaller clearwater streams this may result
in reduction of spawning habitat, and p.otential gill damage in fish down
stream of the crossing.

Vegetation: I! the line to Point MacKenzie is 345 kv, the amount of
clearing for the. right-of-way will be up to 2 ,308 acres; if the line is to
be i30 kv, the amount of clearing wilLbe up to 2,060 acres. The actual
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clearing will proba.blynot be as highas these acreages since vegetation
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 clearirig 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 subsequen~ 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 treesby spruce beetles (Dendroctomus rufipennis) and
ips beetles, slash must be disposed of. This can be eithel' 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
southernportion, 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 otherphasenearerthe 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 environment, 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-l corridor will approach within 10 miles of
several recreational and wayside areas in the 10werSusitna 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 mail} 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.
~1any cabins along these stretches will be provided 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
surveyor 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 . The 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 willnotbe 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 of Nancy Lake
to Gold Creek the· corridor parallels the Alaska Railroad, 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 forestry 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
significant 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 theseimpacts from
corridor Susitna-l. 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-l

Soils: The incidence of permafrost 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
fqr soils in the Moody area which are ice-rich.

. .
As inSusitna-l, soils vary from poorly draine~ 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 levelland. Two significant exceptions are the sections in the
Nenana Canyon and the IIGoldstream Hills. II

The Nenana Canyon area would pose severe erosional problems for an
access road due to the steep slopes encountered. Discontinuous permafrostis 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 severe 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 Cl-eek, 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 downedtimber will
be left along the clearing. Beetle infestatien will be of concern mainly
in the bottomland spruce-poplar ecosystem.

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. Clearing will entail habitat modification,
to be discussed under "Wildlife."

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 alleviate 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 Iledge" environ
ment, offering increased browse immediately adjacent to forest, which
provides cover. C

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 10wer,Nenana Canyon, the Nenana-l 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-l corridor will parallel eight miles of the

northeast border of Denali State Park, but will.be separated from the

boundary by Indian River, the Alaska Railroad, and at least one mile.

of buffer. Fur,!her north, it parallels the east border of ML McKinley

National Park for 30 miles, being separated by the Nenana River, the

Anchorage-Fairbanks Highwfl.Y, and. the Alaska Railroad. At no point

will the corridor cross lands proposed as additions to the ML McKinley

National Park.

The access road will open up no extensive previously inaccessible areas

since it will parallel existing transportation a few miles distant; no

recognized wilderness areas are infringed. Use of the access roal:! by

the public will be determined by the relevant land-managip.g. 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 Na'tional Register of Historic and Archeological

Sites lists only one site approached bythe 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 oithe Nenana, there will be no impact on this

site.

If the final route survey discloses an unsuspected archeological or

historical site with potentiil.1 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 andlower 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 win 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~FairbanksHighway have already reduced scenic quality

somewhat. 2) The major views south of the canyons are to the 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-l corridor fellows existing corridors
fOr its entire l~mgtlL 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 138kv transmission line. It is
possible the corridor could adjoin this right-of-way or the GVEA 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 R.iver and the Tanana River. Possible sales of merchantable
timberfrom the clearing in this area will bring short-lived business to
the town of Nenana, but this impa.ct will be low. Use of the access road
as a logging road and firebreak may occur , but this use will not signifi
cantly affect logging in this area.

Although the cOrridor 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 prC)fitable area were to be developed, it would be feasible to
relocate small sections of the transmission line. On the whole, impact
cn existing and potential mineral and fuel extraction is low.

Slightly more than half of the length of this corridor passes through
the Mt. McKinley Cooper~tivePlanning 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 M1. McKinley National Park.

Social: These towns will be affected by the corridor: Cantwell, Healy,
Nenana ~ and'Fa.irbanks. Cantwell is a small community with no electric
u~ility, and'few services a.part from a railroad station and a few
restaurant/motel/gas stations. Incoming material may arriveatthe
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. Th7
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 Sumtr.it. The presence of a nearby transmission line will

undoubtedly result in increased pressure from the community for electrical

service; 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 to minin1ize hazards 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

Alternativecot:ridor Susitna-2 duplicates Susitna-l from Point MacKenzie

to Talkeetna. Impacts are identical for this segment, and are discussed

under impacts of preferred corridor Susitna-l. Impacts discussed here

are for the segment from Talkeetna to Gold Creek viaTroublesome 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 be 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 Talkeetna 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 Creeks, 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 Sti,sitna-I, if the line is to
be 345 ~v. A 230 kv line would require up to 2,121 acres, 61 more 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 must be disposed of. This can be either by sale of merchantable 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 de~truction
of vegetation and spraying of water bodies resulting in habitat destruction
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for aquatic life are J1.ot likely to occur with manual application . Sections
needing vegetation suppression occurs in the bottomland spruce-
poplar, lowland spruce-hardwood, and upla.nd spruce-hardwood forests,
particularlyin 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. 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 wil~ 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.

;Construction itself will affect wildlife. Larger mam111als may temporarily
leave the area to return after the construction activity. Smaller
animals will suffer loss of iIldividuals, 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 suppressioIl , 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 Pliles of the Denali State Park,
coming within 4 miles of the Anchorage-FairbanksHighway near the Park's
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
access. 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, willnot service
an inaccessible area. Hunting is presently prohibited in Denali State
Park so an access road will have no value as hunters I access. Impact
on recreation will be negative since the entire area of the Park to the
east of the highway willbe 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 hidden
from the highway for its entire length; however, its.impact is. still
high b.ec.au.se o.f conflicts with the existing and pqtential trails in the
State Park. A significant value of these trails is aesthetic, and vis ib ili ty
of a transmission line from an intercepted or adjacent trail will serj.ously... . "~ ..

detract from tb.e original purpose of these trails,

, .

.Land Use and Resources: The major land use of this segment is scenic
and r~cr~ationaL Impacts are as described,above.under "Recreation",
and "Sce~ic Resa"urces." . . .

T~ere will be no significant impact on forestry or agriculture because
of the exclusive nature of the State Park.land use, There will beno
impacts on other resources in this segment.

Impacts of Alternative Susitna-3

Soils: .The s.oils .encountered along this alternative are basically well
suited to the construction of an access road, The low e;rosion potential,
a~bsence of signifi~antpermafrost, and th~ gravelly texture indicate
that effects of erosion and consequent sedimentation will be low.

Depending upon the final r.c>ute survey, several small clearwater creeks
willb~ crossed. Some sedimentation will occurfrom fording of construc
tion equipment. This sedimentation will b.7(.of a te~porary nature,
and of low significance since this upland area 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 aglacial
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 forSusitna - 1. For 230 kv, this
alternative would require up to I, 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 blades or rotary
cutters will reduce this effect. On steep slopes, hand dearing willmi.tigate
the otherwise heavy erosion potential.1ikely 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 individual
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 theregrbwth 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 ,will
suffer loss and displacement.J10wever, their fa~ter reproductive
rates will allow their populations to recuperate rapidly.

Most animals willbenefit from the ~dge~nvironment,offeringboth
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 andthe season
of the burning.

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 construction is completed. The
density of forest in this corridor will allow animals to move only a
short dis tanGeto avoid contact with construction activities.

Vegetation suppression,.by whatever method, will periodically remove
cover from alongth.e right-of~way.. However, due to the surrounding
cover of the uncleared forests, this impact will be i~significant.

Herbicides will not directly affect animals in the dilutions used for
manual spraying; herbicides.p.sed on right-of-way maintenance are
non-cumulative .e: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 .

ReclZeation:. This corridor approaches no recognized recreation area.
Since the entire length of this segment from Talkeetna. to Devil Canyon
parallels no existing transportation line, a sizeable amouI1~ of land
is opened up to access by four-wheel drive vehicles, dependent upon
the policies of the landowners or managing agency . Forrecreation
requiring vehicular access ,this increased access will have a beneficial
impact. forrecr~ationdependent upon primitive values, increased
access will have a detrimental aspect.
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Cultural Resources: There isn.o known 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 andSusitna-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 impac"t on. scen.ic quality,dis
regarding the factor of viewerconta.cts .

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 iIi the Talkeetna River valley since it would be unsuit
able for a logging road un1E~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 no impact.

Impacts of Altern.ative 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 nece.ssary. 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, cilthough the slopes are shallower.. An improperly constructed
access road will 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, n6t only of -permafrost
degradation, but of frost-heaving. However, final line survey should
reduce this potential impact. Unavoidable stretches of poorly grC!-i,neCl;
soils may be rutted and scarred by vehicle tracks unless' 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-'l. For a 230 kvdesign
it would require up to 2,105 acres, 45 acres less than a similar line on
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Susitna..,.l. 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 along some stretches only the access road and tower bases
need to be cleared.

The immediate 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-trJethods 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 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. (SeeMitigatingMeasures~)

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 maintenancepatrols. If properly applied,
there will be no contamination of water bodies or destruction of non-target
vegetation. The most important impact of this program 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
cidesapplied as outlined under "Vegetation," will produce few effects
upon animals. Sinc.e the herbicides are appliedpnly to target vegeta
tion, the probability of ingestion is reduced to a minimum. Herbicides
are not toxic to animals in the concentrations 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 recreati()nal 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 w<imld provide another
means of access for this area, which would tend to increase the recrea
tional use. and at the same time , the transmission line would be visible• . . .. . - . I

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 ahighly detrimental impact.
Increased accessibility to other areas traversed by the corridorw,?uld be
beneficial to recreational use dependent upon easy access.

Cultural Resources: If the final survey disclosesan: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 surveyor construction will 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
i twill be high. This area is .a heavily us ed recreation area, sparsely
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 thepredominant land use, recreation. These
impacts are discussed under the "Recreation" section above. ':['here will
be no impact 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 al0I?-g this corridor will be identicaltothose out
lined in Nenana-l up to Cantwell. The generally flat, gravelly soil from
Cantwell to Wells Creek is vulnerable to water erosion. Construction
activities may causegulleying 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 require 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· seditIlentationon 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-I. 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 cle~ring 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 mlich 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 wilrreduce 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 arid to reduce potential infesta
tion of healthy trees' in the bottomland spruce-poplar ecosystem by spruce
beetles (Dendroctonus rufipennis) and ips beetles. slash must be disposed
6f. 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
cutting programs may be necessary in the area aroundtbe 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
anceof the soil. The present patterns of forests are caused by previous
naturally caused fires which are an integral factor of-these

246



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 br()wse created can be considered as permanent as
the line. The conjunction of forest and open brush creates a favorable
"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 and sheep. With caribou particularly,
destruction ofJheir 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
acce~s 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 the land managing agencies.

Cultural Resources: .. This alternative approaches no National Historic
or ArcheologicalSit~s. If the finalsurvey 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 surveyor 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'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 portion of this alternative which
differs from the proposed Nenana-1 corridor are rocky, thin soils and
bedrock, and as such arewell 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 ccmdition 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 Nenana-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-l corridor since mostly
alpine and moisftundra ecosystems are encountered in this portion.
Impacts resulting from clearing will be similar to those discuss'ecl 'under
Nenana- L Along the differing segment destruction of vegetation will
be limited to those areas directly occupied by the roadbed and th~ tower
bases. This will be a permanent impact, although some revegetation of
towerbases 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-l 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 I 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 the desirability of this
corridor for hunting, and access and hunting regulations imposed
by th e land managing agencies.

Recreation: This cO,rridor 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 cQrridor will provide
access toanare~previously accessible only by air or foot. In some
cases, acc.ess is presently possible with all-terrain vehicles. Increased
access will impact game' animal populations somewhat; The actualimpact
will depend upon desirability oithe area; for hunting ,and access .and
hunting regulations imposed by the land mallaging agencies.

Cultural Resources: This alternative approaches no National Histori~
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 ara'ieologicalsite~illreduce its historical value. At the same time,
discovery of an archeological site during surveyor construction will be
a beneficial aspect.

Scenic Resources: This alternative traverses areas of moderate to high
scenic quality. In terms of viewer cqntacts, this corridor will have little
impact since itwill not be visible from transportation routes for most of
its length. Disregarding viewers, high visual imp act to scenic anQ
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 Nenana-I, and
impacts to soils are identical to those discussed under impacts of
Nenana-I.

The soils from Watana Dainsite to 'Wells Creek will be very vulnerable
to permafrost degradation and frost heaving . The vegetative mat must
be preserved, and construction activitymustbe planned to minimize
disruption Of the soiL Erosion caused by permafrost degradation and
access road c:onstruction 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 iti 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 suited generally for tower foundations .
Access roadc:onstruction will be hampered by steep slopes, bedrock ,and
talus encountered by this corridor. Erosion will generally below , although
on thin soils or unstable slopes, erosion will be severe unless corrective
measures are employed. Permafrost can be assumed to'becontinuous,
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 Clearing, 257 acres less than Nenana-I. 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-I. Almost no clearing is

needed on the portion which differs from the Nenana-:-I 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-I.

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-I are discussed under impacts to wildlife of the proposed
corridor.

Along the differing segment there will be little impact froni habitat rilodi
fi·cationdue to clearing. Incr~.ased incidence of fire resulting from
operation .or.constructionwilladyersely affect habitat for Dall sheep and
carib.ou. 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 I occupation of the corridor.

Increased access afforded by the service road may increase hunting.
pressure on DaTI 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 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 the land managing agencies.

Cultural Resources: This alternative approaches no National Historic
or Archedlogical 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 surveyor 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 impactto 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 throughoutthisalternative. There will be nd impacts on
mineral or fossil fuel resources ..

Impacts of Alternative Nenana-5

Soils: The soils from Watana Damsite to Wells Creek will he very vulner
able to permafrost degradation and frost heaving. The vegetative mat
must be preserved, and construction activity must be planned to mini
mize disruption of the soil. Erosidn 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 mininiizethis .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, 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 condition is assumed 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 drained 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 Will 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-I. Actual acres cleared will probably be
less than this figure since the entire right-of-way need not be cleared.
The majority of 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 destructionbf 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 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 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 cleal'ingis 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 'Qf individual smaller animals and displace
ment of others; however, this'is a temporary setback. High reproductive
rates of smalL mammals and re-invasion will amend this' impact;

Apermanent habitat modification will result from the clearing and mainten
ance. 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.

Thelarge 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 bases. 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. Moosewill
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 I 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 Stale 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. Increaseda.ccess will impact game
animal populations sonlewhat . 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 Resources: 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 surveyor 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 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 Matariuska-l

Soils: From Devil Canyon to Vee Damsite, some problems related to poorly
dr~ined woilswill be encountered . Generally, erosion potential along
this segment will below to moderate. Permafrost degradation potential
is low. The relatively level na.ture of the terrain will facilitate construc
tion of an access road without undue erosional problems. Several clear
water streams will need crossing; Sedimentation may occur from these
crossings ,butsince they\\iill betfossed c1oseto 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, 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. ErosionpotenHal is low to
moderate and construction of an access road should present no undue
erosional impacts.

Steep slopes in the upper MatanuskaValley may present some erosional
problems, but the slopes are generally stable. Thin soils are also
common', and potential for denudation of slopes below an access road
cut exists ,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's only major agricul
tural area, extensive care should~be taken to avoid adversely affecting
good quality, arable soils.

From Palmer to Point MacKenzie large areas of poorly drained soils wiU
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 care 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-l. If a 230 kv system is used, up to 2,514 acres of clear
ing will be necessary, 454 acres more than a sitl)ilar system along
Susitna-l. The majority of this clearing will be in the lower Matanuska
Valley and along the north shore of Cook Inlet to Point MacKenzie. Very
little clearing will be required along the portion from Vee Damsite to
the Little Nelchina River. Actual acres of clearing w:ill probablY be
less than the above figures since .theentire 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 thevege-
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.

To reduce available fuel for forest fires, and to reduce potential infes-,
tation of:healthybottomland spruce-poplar by spruce beetles (Dendroctonus
rufipennis)a~dips 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-merchantable timber will be burned if an
access road is present. With nQaccess 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 portio-n. to warrant periodic suppression of tall growing trees
which pose a hazard to the transmission line. The preferred ~ethodalong

this corridor is manual application of a suitable herbicide. The amount
of clearing to be maintained. the modest regrowth ratel?, and high cost
of labor make this alternative preferrable in this corridor ov~r 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 illlpacts othe.rthan the
maintenance of a sub-climax vegetation. Accidental overspraying or
wind dl'ift, or improper dilution, ~esulting in unrtecessary 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 upl~d 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 . Lowlmd
spruce-hardwood areas will not need to be maintained as often as bottom
land spruce-poplar .

.In the moist tundra ecosystems encountered between Vee Damsite and the
Little Ne1<::hina River ,destruction of vegetation will be limited to those
areas directly occupied by the roadbed and the tower bases. This will
be a permanentimpacti although some revegetation of tower bases can
be eJL-pected. .

pestructionof the vegetative mat in the 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 inextensive destruction of vegetation . These ecosystems are
adapted to natur~lwildfires, and unless the occurrence 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 <;If brush resulting from the regrowth on
the clearing. Since the clearing must be maintamed. 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 fromtheedge environment, offering both
forage and cover from the adjacent Jorest 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 itsel(vv,:tlJ,·affect wildlife. Larger mammals may temporarily
leave the area to return after thecpnstructionactiyity. Sm;illeranimals
will suffer loss of individuals, but should recuperate r;ipidlyonce
construction is completed. The density of forest in this corridor will
allow animals to move only a short distance to ayoidcontactwith construc
tion. activities.

Vegetation suppression , by whatever method, will periodicaUyremove
cover from a~ong.the right-of-way. However, due to the l;urrounding
cover ofthe. uncleared forests, this impact Will be,.jnsignificant.

Areas requiring clearing coincide wi th moose populations.' The resulting
brush will be tQtheir benefit. Caribou on the upland between the Susitna
and Little Nelch.ina Rivers will suffer some direct loss of forage '£i'om
the vegetation covered by the roadbed and tower bases. Of more import
ance to caribou habitat is the potential overburning 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 an estimated 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 in this area. There will be only slign.1
impact on Dall sheep range in Tahneta Pass.

Recreation: Thiscorridor approaches no State or Federal park or .
recreation area. Howevet, areas with alligh :recreational use are
encroached upon. The Lake Louis,~ ar.ea is a complex of interc()nnected
lakes set upon a gentle, roiling uplands, and r"eceiyes high USe fO:r" "
vacationing, fishing, and camping. Lake Louise itself lies approximately
10 miles east of this alternative corridor. Increase9- accE!ssa.pd visibility
of transmission structures will have impacts upon the recreation:al:
use. Since the area is served by only one road to the Glenn Highway,
an access road would increase access to the area. This may be perceived
as an adverse impactby people already owning or leasing sites al~ng

the lakes who value the relative solitude , and may be perceived as.
beneficial by fishermen, h,utl,ters, 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 NationalHistoric:al 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 surveyor construction will be a·beneficial aspect.

Scenic Resources: There wilt be amedium,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 initigate visual
impact from Palmer to Point MacKenzie. Visual impact here is low to
medium.

Visualimpact from Vee Damsite to Slide Mountain is low . This is 'a fador
of low, viewer contacts, low to medium existing scenic quality, and toward
Slide Mo.untain some measure of concealment.

L~d 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 he
renderE;!d unfarmable. Much of the agricultural land is devoted to dairy..,
ing and hay. There would be. avery 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 communities 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 anincrease in business, but this will be a
temporary impact, and due to the relatively small amount ofworkers
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 landowners
who hCive easements on their land. They will pay taxon 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 Point MacKenzie are
identical to. those described under impacts on soils of alternative corridor
Matanuska-l.

Throughout the entire segment from Watana Damsite to Slide Mountain by
way ofGlennallen , the potential for permafrost 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 sedimen.tation in the 'many
clearwater streams in this area. '

Particularly sensitive is the Gulkana and its tributaries. The corridor
parallels thiso.systemforapproximately 50 miles, and multiple crossings
will have cumulative effect on sedimentation.
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· Vegetation: The Matanuska~2alternative could require tip to 3.869
acres of clearing ifa 345 kv system is constructed. This is 1.561 acres
more than the proposed Susitna-l corridor. Ifa 230 kvsystetn is used,
up to 3.454 acres will need clearing, 1.394 acres more than Susitna-l,
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 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 methods such as
bulldozing' will cause considerable dfsruption of the soil and subsequent
erosion. and str~am sedimentation. 'The 'use of brush blades or rotary
cutters will reduce iliis 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 6L This can be either
by sale of merchantable timber, by chipping, or by burning; Although
burning will reduce air quality temporarily. it is more economical and less
damaging th~m 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 chipping, and downed timber will be
left along,the clearing. Beetle infestation will be of concern mainly on the
bottomlandspruce-poplar ecosystem. (See Mitigating Measures .J

In the moist tundra ecosystem crossed from Watana Damsiteto within
10 C?r 20 mUesof 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 carl 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, and 'operation, unless suppressed
quickly, will result in extensivedestrllction of vegetation. These
ecosystems are' adapted to natural wildfires, and 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,: 'Alt~rationofvegetation patterns will affect wildlife .. This
cprridortraverses'many areC\Sof moose concentration, and moose
'shollid'b~nefitfrom ~~ introduction o~ brush resulting from the regrowth
on the clearing. Since the cle~ring ~ustbemaintained, this b'rush
area will last for the life of the line. Most btoush areas are in transJtion,

,changing from the hrush phase to some other phase near~r the climac
tic phase .,The 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 theuplands between the
Susimaand Little. Nelchina Rivers will suffer some directloss of fo~age

.c. " . ' •.. ;..' , ... '.- '_ ;' ,: -' ;' . . .~ .

from the vegetation covered bythe roadbed and tower bCiSes. '. Of more
importance to c,aribou habitati,sthe potential over~urningofkey winter
browse, and ,the subs~quent reduction in w,inter range. Due, toth,e

,- -. ',.' - . .

drastic reduction in the population of the Nelchina herd, (from an
estimated 61,000 in the late 1960's to an estimated 4,000 tp 5,000 in
1974) any adverse imp <lct on cad.bou is a serious impact. Increased
access will bea serious adverse impact\lnless J111n,ting is further
restricted in this area.

, ~ "

Animals dependent upon climactic forest such as ,squirrels wills.uffer
10ssanddisplaceritentHo~eyer,their Jast reproduction rates wrll

, allow their populations to adapt, rapidly. ,,', ,

Most aPimals wi~lbf:mefitfromthe edge environment, offering both forage
and cover fromtheadjacentforest and brush. Initially, ani~al move":
ments may occur along the right-of-way, but as the, brushgro""s into a
dens~ cov~r, this will b,e limited. In any event, this impact should be
low in this corridor.

, .
Construction itself will affect wildlife. Larger mammals mayteIllPorarily
leave the area to return after the construction activity. Smaller animals
will suffer loss of individuals, but should recuperCite rapicily once c,on
struction is completed.

, '

Recreation: Thi~ corridor approaches no S'tate or Federal park or reCrea
tion area. However, areas with a high recreational use are enc:roached
upon. The Lake Louise area isa cpmplex of interconnectedlakes s,et,
upon a gentle , rolling upland~, andreceivesh!~huse for vacationing,
fishing, and camping . Lake Louise,lies approximately, 35 miles to the

,west. Since the corridorwill parallel an existinghigh~ay,it is unlikely
that it will contribute greatly to increased access to this lake complex.
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Except for the portion fromWatana Damsite to Denali Damsite, the
corridor will parallel existing highway .. Thref6re,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-l, 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 surveyor construction will be a beneficial
aspect.

Scenic Resources: Impact tO$cehic quality from Denali Damsite to
Paxson will be high. Large numbers of 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 areas described for
alternative Matanuska-l.

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 AlyeskaPipeline 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-l, 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 capitCll' 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 <iegradation,
frost heaving, and rutting and scarring of the top soil. 2) The second
sensitive soil type is the fine-grain soils, generally well drained upland
soils, found between Shaw Creek and Fairban.ks. This soil is vulner-·
able to gulleying, unstable 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 drainirlg 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-I. 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.
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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
tionofhealthy bottomland spruce-poplar by spruce beetles· (Dendroctonus
rufipennis) and ips beetles , slash must· be disposed of. This can be either
by sale of merchantable timber, by chipping, or by burning. 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 chipping , and downed timber will be
left along thetlearing. Beetle infestation will be of concern mainly in the
bottomland spruce-poplar ecosystem. (See Mitigating Measures .)

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, mechanicalclearingmethodssuch 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 foUnd 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.

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 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 norn1al circumstances.

Wildlife: The areas requiring the most clearing coincide with 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 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~eilat'~e,numqe1f~:of9aribouin,theNelthina herd south of ~e Alaska
~chi~e:,;V(riU;s,~ffer'sottledirectloss of forage frQm th e vegetation covered

,;by' th'e"roaJ:lbed and tower bases. Of more importance to caribou habitat
is the potential overburning of key winter browse, and the subsequent
-:fedtiction'in:winter range: Due to the drastic reduction in the population

",;o£·the.Ne1chinaherd, (from an estimated 61,000 in the 1960's to 4,000
:tQ$,OOOin 1974) any adverse impact isa serious impact. Increased·
access will seriously affect the herd unless hunting is further restricted .

.,There~wiUbeon1y slight impact on DaIl sheep range in 'Isabel Pass
and th,e canyon of the Delta River.

Animals dependent upon climactic forest·suchas squirrels will suffer
loss anddisplacement. However, theirfaster reproductiyerates will
allow their population to adapt rapidly.

Most animals will benefit from the edge environment, offering both
forage and cQver from the adjacent forest and brush.. Initially, animal
movemen.ts ,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
shouldQe 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 oHndividua1s, but should recuperate r.apidly 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 Fe(~IeralorState
park or recreation area. Since the Delta alternative parallels existing
highways a,rtd the A1yeska 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 landmanaging agency.

, .

Cultural Resource~: For the segment fro:rn. 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, discovery
of an archeological site during surveyor 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 Pass-Alaska Range
area, moderate from Donn'elly Dome ito 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 areth¢ existing'scenic quality and theopportunitiesJor 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 I)elta and Delta Junction is a potentially major
agricultural area, particularlydn'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 wilLbe more affected
than field crops in that patterns of tilling and h~rvestingwill 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 effedon 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 affectlocation of future rights..,.of-way .,the totalwidth 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 ofs.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 j<;>bs 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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rri'ErQJ1l"the'precedingClescriptions .of potential impacts of the various
alterriativecorrid6:t's, .comparisons canbedrawntoran~these alternatives

-;as,totheirdegr~e.ofcumulativeimpact. Several assumptions will be used
ili.these comparisons, and from these comparisons the. proposed corridors
were, selec.ted;.

The first assumption to be made is that other factors being equal, cumulative
impacts are proportional to corridor length. In other words, a 100 mile
corridor will have twice the cumulative impact a 50 mile corridor crossing
similar terrain and ecosystems would have.. If v~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 proliferation ·of future trans
mission 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, 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
An~lysis 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
0-
'0() Ranking 1 1 2 1 3 4

Environmental .. Impacts
Soils 1 2 1 1 2 2
V~}getation 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/TananaAiea

Analysis Factor:

Length. miles
Max. elevation, feet.
%of joint or parallel use '
Cost x $1,000
Ability to accommodate

10.)

~ future needs
Ranking'

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

Developed areas
Remote areas

Ranking

Nenana Corridors Delta Corriq.or'
N - 1 N - Z N - 3 N - 4 N - 5 D-- --

198 220 231 223 212 280
2,400 4,300 4,000 4,000 4,300 4,000

100% 38% 78% 43% 0% 86%
85,382 107,090 106,272 95,648 96,572 122.475

1 4 3 4 5 2
1 3 3 3 4 3

1 3 '2 2 3 3
2 2 3 2 1 3
3 2 2 2 " 1 2

3 2 2 1 1 3
1 3 2 2 3 2
1 3 3 2 1 3

'.:;V:·,,~,.':!~::"0,~~,,:;ft;ii;Mg;;;4i:'¥Wv?i%ll'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-l

Of the possible corridors from the Upper Susitna Project to the
Anchorage area, the Susitna-l 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 corridor is slightly longer than Susitna-·l, more expensive, and will
interfere with recreation in the Denali State Park. Concealability of the line
from transportation routes is equal to Susitna-l, as is its ability to incorpor
ate future electrical needs of communities enroute. Interference with the Nancy
Lake Recreation Area and the new access provided to Point MacKenzie is
.similar to Susitna-l,

The major disadvantage of this cort:i:dor will b~ ,the interference wi th the
Denali State Park; itwould 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-l,
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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, it is less able
to accommodate new taps along the stretch from Talkeetna to Gold Creek.
The proximity to Nancy Lake Recreatiori Area and the access to Point MacKenzie
are similar to Susitna-l.

This corridor has tWo serious disadvantages: First, it will pioneer a consider
able area of land, reducing wilderness values and permitting problems with
increased access .. Secondly ,it will be more vulnerable to weather ami relia
bility will be reduced. For these two reasons, it is not favored ovei'Susitna-l.

Susitna-4

This corridor is considerably longer and more expensive than Susitna-l~ only
33% of its length follows existing con-idors, since it avoids public transporta
tion routes by leading northeast to Devil Canyon from Talkeetna. It is not as
able to handle new loads from Talkeetna to Gold Creek as Susitna-l; the prox
imity to the Nancy Lake P.,ecreation 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 the value of this corridor.
Because of this and its higher cost, it is not preferred over Susitna-l.

Matanuska-l

This corridor is almost twice as long as Susitna-l, 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.

There al'e several major environmental objections to this corridor. First, it
would open up a very large area of previously inaccessible (except by air)
area. This area is unique in many ways: first, it is a considerable part of
the Nelchina caribou range, and since this herd has suffe'red major declines
recently, any impact on their range willbe adverse. Secorldly, this area
has a high recreational use, such as fly-in hunting, fishing, and cabins;
increased access may reduce wilderness values for this sort of recreation.
Thirdly, 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. 19nger than.Susitna-1 and almost iSO% more
in cost. However ,most oUts length parallels existing corridors; 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 permafrostto be crossed, and
visibility in scenic areas, as in TahnetaPass and the Upper Matanuska Valley.
However, its length and cost areiIlordinately high, so this corridor is not
recommended at this time.

Nenana-I

The Nenana-I corridor is the shortest and cheapest corridor connecting
the Upper Susitna Project to Fairbanks. It would parallel or use existing
rights-of-way for its entire 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; varyingc:iegrees of visual impact along this
stretch could be .expected. Although not entering the Mount McKinley
National Park, it would be visible along the Anchorage~FairbanksHighway
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-I, this corridor
would provideaccess to a very large area; only 38% of its length follows
existing corridors. Those sections paralleling the Anchorage-Fairbanks ~

Highway / Alaska Railroad corridor would be rather visible.

The increased access is a major enviro:nmentalobjection; 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 longer than Nenana-I. It parallels
e:xi.s<ting idghts-6f""way for morethan:-7S% of its length, circumventing the

"Nencina canyon>area by way of two other passes in the Alaska Range. From
the Project to Cantwell, it w.ould be rather visible. It is much better suited
to connect existing and potential communities to the interconnected
system than Nenana-2j 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 eA'Pensive than Nenana-I, 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 norlhofWatana damsite to
the Denali Highway, dividing what is now a fairly large wilderness area.
This area can be eA'Pected"to provideunsui table soils, much of it ice""rich
permafrost. Nenana-4 is not preferred over Nenana-I.

Nenana-S

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-l, It would be very poorly suited to accommodate
futui'e electrical needs of existing and potential communities.

This corridor combines the objections of NEmana-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-I.
Mostofit parallels existing rights-of-way,.·and for many stretches, would be
highly visible fl'om the Denali and RichardsonHighways. It has a fair suit
ability for accommodating future electrical needs ofexisting or potential
communities. In addition, it can serve to power pipeline pumping stations
and connect the CVEA and GVEA systems;

The major environmental 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 .'I'heonly EndangeredSpecies in Alaska, the Peregrine
falcon, would~be affected in its habitat along the Salcha 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-I and Susitna-l 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 environmeritally objectionaple
alternatives. Lessening, or mitigation, of the impacts of these two corridors
is discussed inthe following section.

275

....



MITIGATION OF IMPACTS

Most mitigating measures are 'basically standard practices stringently
enforced.. If basic applicable regulations issued by the Federal, State,'
and local governments regarding envit'onment 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 proficient 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 transmission line.

Experience gained from construction and maintenance of other transmission
systems inAlaska 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 majorit.y 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 beavoided.asmuch 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 se,ctions of access roads
will be built to secondary road standards. . .

"
Not all~ sections of the line will require an access road; particularly
sensitive areas nlay 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, roads 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 andrevegetated
as soon as possible to prevent erosion and slumping .. Revegetation will
be done 'with species recommended inA Vegetative Guide for Alaska
published by the S9il 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 10w.,-pressure treads or tires shall be used to
avoid scarringthe 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 erodab1e 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 lJ"eed to be used in.some cases to minimize erosion until
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revegetation can control slope erosion. Culvertsand 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 protect the 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 soiis. 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 "Settling a Problem of Settling ll

• in the Northern Engineer.
Vol. 7. :tio. 1.

The basic principle of these devices is that of "pumping II heat fl"om the
soil to the air . Year-round operation would require an actual pump to
keep coolant flowing • but several types use no pump. relyiIlg instead
upon the difference betWeen soil and ambient air temperatures in winter
and one-way flow of coolant to retard heat transfer to the soilin
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 quicka:tidefficient to limit fires to small areas.
Fire control methods and machinery should :tiot ultimately cause more
damage than the fires themselves; soil disruption by fire control must
not aggravate soil disturbance already caused by ,a fire~ Aedal control
and ground vehicles with low-pressure treads will be used where needed.

Crews will be instructed on fire safety: Extinguishing tools will bec>:ti
hand; machinery will be suitably maintained to minimize sparking. Work
will go on a special basis during high-risk periods. The permane:tit
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. Photogrammetric 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
dearing 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 will be 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 outin "accordaIlcewith 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~ c\ltting 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. Avoidance of unique
habitat, or habitat of rare and endangered species will minimize impact
on these important, but usually localized, areas. Seasonal scheduling of
construc;:tion will minimize contacts with migrating mammals, although
this may conflict with winter cbnstruction 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 wil~ 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, andot,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 eliscussed 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 are~s

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 , breaks can be designed on the access road to
limit use by standard four~wheel drive vehicles, and the road can be
posted.

However, it is not expected that such· access""'control measures will
entirely succeed. In most areas , Alaska Power Administration favors
multiple-'use of the right-of-way; final regulation of access will be at
the discretion of the land owner or land-managing agency .

Existing· Developments~Social

To avoid preemption of private lands, 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, FAA regulations 1I0bjects Affecting Navigable·Air Space ll

•

Effects' of audible noise and electromagnetic interference are minimized
by the distance between the majority of the corridor arid residences ,
especially residences with radio andlor television reception . Avoidance
of communities for the most part will eliminate the nuisances of noise
and interference .. 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, 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, and will
be removed as the construction phase in thei;Vicinity is completed; the
land occupied by the camps will either- revert to their former use or used
for other purposes .

Depending upon the ability of the community to absorb an influx of
people, the camps will provide for entertainment, food ,and lodging.
This will minimize the strain on such services in the communities, 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, 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 viewo£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 clearing; use of photogrammetric
selective clearing will ease the abrupt appearance of clearings . 'Where
road crossings are necessary, it is 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
'eitherside 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 "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.

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.
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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 Surveyor 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.

283

...
t;;!1



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 generation. 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.

l

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 Ulore 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 taken. 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 ofa 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 I s attractiveness for hunting,
packing, camping, and sightseeing .

Alaska Power Administration presently favors tnultiple--use of transmission
rights-of-way. Since most of the rights-of-way will be easements on
State and private lands, and lands nianaged by other agencies, deter
mination of access will be left to the land owners or managers .

There will bean unavoidable impact on present and future land use;
.' the degree of this inipact is a function of the existing use and the potential

uses· of not only the land occupied by the tran:smission.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 wili change; agricultural patterns
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
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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; potentiai
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 existing transmission
line will 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 line; 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 inter<:onnec
tion, some local growth can be. expanded. depending on.what degree the
availability and costof power was.a limiting factor to growth.

The existence oia 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 wilde,rness to be cut into a multitude of smaller
areas by redundant rights-of-way; and the possibility exists for "symbiotic"
use of a right-:of-way by two different types of ut~lities. 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 throughth~Alaska Range, proliferation. of rights
of-way will lead to congestion; in ,cases ,Such as this , it is most desirable to
set afuture pattern 1:>yattempting to utilbe existing corridors to minimize
potential congestion.

One of the most significant unavoidable adverse impaCts wilLbeupon scenic
quality. A transmission line will always cause a detrimental impact; the
degree of this impact is determined by the visibility and obtrusiveness ot
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 towi.1dlife, both beneficial and adverse, stemming from the above
effects of construction and maintenance.

- visual impacts to scenic andrecrea:tional resources from Talkeetna north
to Healy.

- effects ort air quality due to burning of slash resulting from clearing
operations.
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RELATIONSHIP BETWEEN SHORT-TERM USES
OF THE ENVIRON},,1ENT 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 linci tself 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 IIHazards ll ) and visual impact. Other impacts will
be lIimprinted ll 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 satne 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 proximityto this interconnected system. Thegrdwth·ofenergy-intensive heavy industryalong the corridor due to the availability of power is presently unlikely; this isdue to the high transportation and labor costs of the area " which would outweighthe advantage of the availability of relatively cheap power. The construction
of an interconnected power systetn for the Railbelt is a response to the increaseddemand for electric power. In itself, the availability of power is not enoughto 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, andI 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
enhanceci 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 being spurred on by the existence of
an alternative corridor.

The proposed Healy-McKinley Park 25kv distribution line may be affected
by the Nenana-l 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 detertnined
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 transtnissionline from Point MacKenzie aroUnd
Knik Arm may provide another means of connection of the Susitna-l
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 t:ransmi$sionline
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 culvel:"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 vahle after full use can be expected to be·
low. The fl,lelexpendec:l·on construction and maintenance is irretrievably
comlDitted, 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 part be used
for other activities, such as recreation, access, or agriculture ..This is,
however, at the discretion of the latldowner orl~d-matlagingage.ncy.
Land Use patterns may be permanently affected by the pattern, originated
by the transmission corridor , with effects outliving the origina,ltrans
mission line.

Irreversible ecological changes maY result, depending upon the amount
of clearing.or large-scale change imposed upop an area by a right-of
way. Most of these changes, such as the maintenance 0:( successional
vegetation in an otherwise climatic forest, will eventually revert to their
original condition, after retir~mentof the 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 laterre-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 hist()rical or archeological yalue. 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 secondary 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 4/

Proposed System Plan miles . Ton Ton acres acres---

Susitna-l: 345-kv - DC 136 4,624 13 ,668 2,308 2,308
Susitna-l: 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
Susit'na-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
Matanuska-l: 345-kv - pC 258 9,010 26,633 4,497 2,817
Matanuska-l: 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 ,056 47,740 13,032 7,738
Nenana-I: 230-kv - DC 198 5,108 10,692 3,000 1,439
Nenana-I: 230-kv - PSC 5,108 13,144 6,000 2,878 !1M

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 tlli~

Nenana-4: 230-kv DC 223 5,753 12,042 3,378 1,182 ~1lIi

Nenana-4: 230-kv - PSC 5,753 13 ,826 6,756 2,364
fi!~

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 17,360 8,484 3;454

1/ Assumes
terrain.

2/ Assumes
terrain.

3/ Assumes
4/ Assumes

RailahdPheasant conductors; can be 10% greater in rough

steel free-standing tower; can be 10% greater in rough

R.O.W. width of 140' for 345 kv, and 125' 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 if

Alternate Sys tem Plan miles Ton Ton acres acres

Susitna-l: 230-kv - DC 136 3,509 7,344 2,060 2,060
Susitna-l: 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
Susitria-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 9,114 4,514 4,030
Matanuska-l: 230-kv - DC 258 6,837 14,310 4,015 2,515
Matanuska-l: 230-kv - PSC 6,837 15,996 8,030 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-I: 230..,.kv - SC 198 2,254 6,138 3,000 1,439
Nenana-2: 230-kv - SC 220 2,838 6,820 3,333 1,500
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 3,612 8,680 4,242 1,727

1/ Assumes
terrain.

2/ Assumes
terrain.

3/ Assumes
4/ Assumes

Rail and Pheasant conductors; can be 10% greater in rough

steel free-standing tower; can be 10% greater iIi rough

R.O.W. width of 140' for 345 kv, and 125' 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 Cnotnecessarily
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,right-of-way will suffer 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"Junication 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 hazar'ds. 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 tt::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 betweep. 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
unacceptablescenic 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 linefrom Healy to Ester. It is :possible
to combine this line with the proposed 230 kv double-circuit line from
Devil 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, entt;lil a longer
transmission line. The pumping stations along the pipeline are planned
to operate with aportion 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. .E:xtra 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, duejo 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 powerline.
However, due to a relatively narrow right-of-way which a transmission
line could not simultaneou$ly occupy, the right~of-waywould need to
be doubled on width, creating, in effect, two immediately adj acent right
of-ways. Thus, there would not be the savings of right-of-way as the
previous two 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 Pipeline 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. However, the presence
of several existing transportation 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
fn the Railbelt. Also, a transmission line integrated into such a system
would require technology sirnilar to that required by an underground cable,
the next alternatiye to be discussed.

Underground Transmission Systems

This discussion will limit itself to the present technology of transmission
systems; potential. 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 ProgramEnvironmental Impact Statement.

Undergrqund transmissions have been found to be practical in two types
. of situations; one in which thecosts of an underground system. are less

than an overhead one, such as in area·sof very high right-of-way costs
or where a large savings in line length is p6ss·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·, Eiuch as other transmission
systems, and to eliminate hazards. to aircraft near airports.

Neither of these two general situations exists 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'Q.11d transmission can be justified
to reduce visual impacts where these impacts are judged to be greater
than the adverse impacts of 'Q.11dergrounding. 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 flat 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 an access
and construction road, but also a trench which will be visible for qJlite
sometiJLe after construction. Overhead systems ,however, 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 fiveto 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, 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 section of
corridor through the Alaska Range, be underground.

A major factor in the use of underground systems is the cose Transmission
systems are usually desi&ned to meet given 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 th~ overhead
systems, and in the case of compressed gas cable systems, up to 20
tf;mes.

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, involving excavation and
backfilling and labor use is higher than for overhead systems. Splicing
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ofa 345 kv cable can take eight or more full workdays and must be
performed in specially constructed air-conditioned rooms, ("Underground
Power Transmission", P.H. Rose, Science, Volol70, 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 of the fault, the time involved in excavation and backfilling,
and the time needed to replace the faulted section by splicing in a new
section. Frozen ground, which persists for fi,ve 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 undergroundcahle can be quite significant
in that a c<:>ntinuous 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 clearin g
need not be as wide as'for -an overhead system. Repairs will. involve
re-excavation, with attendant impacts due to potential erosion. An
underground cable in use will continuously giveooff 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 underground
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 cross7linked'polyethylene
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 .ofundel'ground systems is the carrying capacity
dictated by capacitive 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 powerloss in an underground
cable is 25 to 30 times greater than for.:m overhead system. If a cable
exceeds a certain length, its transmission capadtybecomes zero. For
a cable of 115 kv, thislength is about 45 miles; for a 230 kvcable the
length is about 35 mile~. In other words, fora 230kvcable 35 miles long,
the loss' is equal to the input power.

To overcome capacitive reactance losses, and thus lengthen the critical
length :0£ an underground cable, shunt reactors must be installed at
periodic intervals along the cable. These shunt reactors are prefel'rably
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 rnoreexpensive than overhead trans-
mission and of untested reliability, this sytem can handle 500 kvwith a
critical length of up to 200 miles, a tenfold improvement 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 prototype 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 systenJs 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 ben.veenconverter 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
considerably shorter than 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 ofd-c 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-c in underground 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, and if orie
cable is faulted, the other can function at half-capacity with proper
grounding.

The limitations of d-c 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 kvdouble circuit line from the
generation site to Anchorage and a 230 kv double circuit line from the
generation site to Fairbanks. The IITransmission Report ll 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 IITransmission Report ll •

The right-of-way width for 230 kv is 125 feet; f~r 345 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 230kv, 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, in 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 wilLeall for double circuits to Anchorage ,
and one will require a double circuit to Fairbanks. In the Desc~iption

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 of Reclamation. Because of this concern, most of the proposed
corridor will require a more reliable arrangement of circuits 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 th~ 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 sllorting another circuit are 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. In addition, the clearing is twice
as wide.

The extra reliability o{,a 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 rememberec:l that in this table, it assumed
for the par~lelsingle 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 comlPon
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-wayare 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 6f separate rights-of
way will be. flexibility for local service for communities enroute, 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(j 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 labor in construction. If two parallel single circuits are used, both
comtnon 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 comtnon right-of-way.

The cost of parallel single circuit construction on a common right':"of-way
is included in the "Transmission Report; II 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 theconsfruction of transmission lines along the Matanuska-l 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 wOlild be the increased reliability of red,m
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 same as those outlined for Matanuska-l and Matanuska-2 and the
Delta corridors. However, the amounts of right-of-way, clearing, and
materials committed will depend upon the voltage and capacities of these
additional corridors. For details, refer to the "TransmissionReport. II

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-l and
Nenana-l corridors with the exception of unsuitable areas. These areas
will be constructed by helicopter access. Where an access road is used,
it will be b,roken ~tmajor stream crossings, stretches of poor soil or
broken terrain, or where it would result in excessive visual degradation.
The major sections of the access road will ti~ illto 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 ilJ. transportation of machinery
and materials, t0wer erection, ,stringi:qg of conductors, and removal of
merch';'ntable timb~r; more reliabilitY of access for maintenance and
inspection; and multiple-use of corridor.

Disadvantages of an access road are: 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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Winter Access versus Year-Round Access: Transportation of materials
and machinery and· construction during winter would eliminate many
impacts related· to access road construction. and tower erection. With total
winter construction, the access road would not be necessary •

Winter road use wiUdepend upon the topography, snow depths, soil
moisture content, vegetation cover ,and loaded vehicle weights . 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 construction 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.

Considering the 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.

Alternative Methods of Clearing: Presently, some of the clearing methods
used by the utilities are as simple as bulldozing over any and· all trees
within a set distance from the centerline of the right-of-way, insuring
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
n: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 constru.ction ahd maintenance
is recommended. Instead oitoppling trees with a bulldozer, selective cut
ting is used, allowing stumps to remain.

There al"e three1l1ethods of disposal of cleared vegetation: sales of
merchantable timber, burning, or chipping. -All three alternative methods
will be used where applicable. -

With -no access road • machinery cannot be brought in for stacking, burnin g ,
or chipping, -and downed timber will be left along the clearing.

Sale of timber will require an access road; some of the timber can be used
in road 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 subj ect to local ordinances of the affected
boroughs.

Fcrced~draftburning 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 built ,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 suitable, then slash and unsalable timber will be chipped.
Although most expensiveandtimeconsumirig oithe three methods, chipping
in many instances is preferable.- Where pel"mafrost 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 measure of insulation over
ice-rich frozen soils, some protection for bare soils, and although decompo
sition rates are slow, anorganic 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 thanunchipped 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, 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 spruce-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 ar.ethree major
alternative methods: aerial application of herbicide, mailu~l 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 method will not be used.

Manual application of .herbicides involves the spraying of target trees, dispersal
of pellets at the base of target trees, or. selective 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 destr~ction of danger trees and
the periodic suppression of brush. Chain saws, brush axes, and motorized
rotary axes can be used for this. The labor expended is greater than for
manual application of herbicide, but is safe for use adj acent to water bodies.
If large areas of brush are cut, the slash. must 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 herbicides with
cutting in sensitive areas; aerial spraying is not proposed.

Alternative Endpoints:

For this feasibility study, it was necessary to assume endpoints to allow
determination costs, clearing, etc. This in no way wiltfinally 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 final 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 and 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 problems 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 APAline overcome the barrier of Knik Arm in
two ways: a direct crossing,' and an'end-run 'around the north of the
Arm. Although most direct, the submarine cables are not as reliable
as an overhead system; ihis 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 main load center at Anchorage than
Palmer; the transmission corridor will cross relatively less' developed ..
land to approach Anchorage via Point· MacKenzie than via PalnJer. Power
would be marketed directly to Chugach Electric Association, -and wheeled
over their system, to Anchorage Municipal Light and Power, Homer Electric
AssoCiation, -Ma.tanuskaElectric 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 thesubtnarine
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-1at
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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'Sr;: ;" ,'. 'i~,~j;<j.J::i?i,s$ln:"\lirl ,{If,:> '-" "
'Th~,e:qr6n~ent~assessment for the Susitna corridor with an endpoint
at;i~m~r",V\!'()~ld,besubstantially the same as that for .the proposed system.
Mil~age •••.. clearing, and other· impacts would remain virtually the ~ame.

If the corridor were to be routed along the uplands north ofthe
Anchorage-Fairbanks Highway, somewhat better soils would be
encountered, and more privately owped land and farms would be crossed.

For the Matanuska alternative corridors, 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. Otherpossible
combinations could be devised with endpoints ofPalm,er. a potential cause
way across Knik Arm, and the projected Beluga extension around Knik Arm.

Another variation on endpoints would be the upgrading ()f the existing 115 kv
APA line from Palmer to Eklutna to Anchorage. Eithel." a single circuit or
both circuits from the Upper Susitna project could be built upon this
dght-of-wayif:additionaJ 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 transmission ~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 utilities . These communities depend upon local
diesel generation for electdcal power ,and not all members ofthese
communities can afford the high cost of local generation . These cOlllmuni
ties will eventually be served with Upper Susitna power, 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.



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. Hbwever, a distribution system will still be
necessary to deliver power from the substation to the community .

COlInDunities withe~ected low loads may not justify the expense of a
substation for a direct tap; these cbmrnunities 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 Stisitna 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-constructioriof thefransmission 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, win go untapped.

If additional power sites are required to satisfy energy needs, as they
probably will be, then they will requiretlieir 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 powersites 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.
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PHYSICAL AND SOCIAL CHARACTERISTICS

OF THE ENVIRONMENT

Exhibit I-I

The following appendix will discuss gene~al characteristics of the
. physical and socialcategpries used in the assessment of th~ proposed.
corridors and their alternatives. Both a definition or descJ;:iption
of the category and a description of potential impacts in these categories
from a transmission line corridor will be discussed. Note the phase
"potential impacts"; not all impacts described~ilinecessarilyocci.lr.

This section is intended only for background infor:mation;specific ..
and more detailed treatment of the proposed corridors and thej~.Cl.lter:natives
is covered under "Environ:mental Assessment of Corric1ors" and" Assess
ment of Imp ads" .

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 theeast 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 several areas· of intrusive granitic rocks
in the Talkeetna Mountains and the Alaska Fange, and N'esozoic volcanic
rocks in the Talkeetna Mountains. Figure 1 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 tin1e 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 Railbelt through
the Alaska Range. ?\..f.aximum 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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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 giacialorigins quite close to those of
theNenana Fiver. 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.

110st of these river systems experience high flows starting in late
April and continuing through late summer , diminishing to minimums
inMarchor 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 low 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.

Permafrostis 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 00 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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Th~soiLabove' the permafrost table which thaws in summer is known
.".as,the active layer. Since ice-richpermafrostis 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 fine grain 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 onpermafrost; 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 annualtemperature, the equilibrium
between vegetation and permC!-frost 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 morainal 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 subsequentlyc;:ause 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 s'llrface 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 than construction
activi ties.

Groundwater regime and surface drainage may be alteredby an
access road, particularly on finegrain soils. This could result
in creation of bogs on flat land or gullying on side slopes.
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Destruction ofpermafrost andtherest1-ltantsettlingand ero?ion may
result from increased insolation wher~ the vegetation mat has been
destroyed, either from dirett destructiori from vehicles, or from over
compaction of winter roads. Destrucfionofpermafrost may also
occur from erosion and severe wildfires. Fire contr01 procedures may
resplt in greater damage to the vegetation cover than that caused
by the fire itself.

Other potential results from destruction of permafrost are lowering of the
water table with an increase in thickne,s,s of the active layer, and slope
instability which manifests itself as slumping and solifluction.

In some local areas, thixotropic soils exist, whi,ch become plastic
under stress such as would be caused by earthquake,. The integrity
of a transmission line can be threatened 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 predorninant 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, infilling ponds and sloughs, and throughout lowlands.
Characteris tic plants are tamarack, bJack spruce, alders r willows, and
berries.

Moist tundra existspn 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 inountain 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 and other factors ,
among which is wildfire .• '. Natural wildfires have always been an important
part of taiga (bol"~alforest) and tundra ecosystems , and vegetation
mosaics are often an expression of past wildfires. Many talga species
show adaptations to fire; for example, the cones of black spruce open
with heat arid thus are among the earliest colonizers 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 productivity. Secondary effects of these agents can be increased
forage for mammals and deepening of the active layerin permafrost
areas.

Mos t of the direct imp acts of atrartsmission line and access road upon
vegetation are small because of the insignificant<ra,tio of land occupied
by the line, road, borrow pits, etc . to thesurroundiIlg unaffected
land. Some secondary impacts are of greater consequence.

. /

The most obvious impact is the loss of vegetation. This is limited
to the access road, and temporarily, the right-of-way. Priinary
productivity may be decreased; in forested areas it will pr~bably
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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-of-way upon the total productivity of the
area are negligible.

There is a potential for introduction of non-native or "weed" 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 clearing 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
increasedfirehazard'and increases in insect populations and possibly
affecting sorrounding forests. Slash can be burned in the open,
burned in forced-draft burners, or chipped. Openburningresults
in considerable smoke and ash, yet is simple and direct. Forced-draft
burning is more expensive than open burning. Both burning methods are
subject tq open burning ordinances of boroughs. Chipping eliminates
smoke and ash entirely ,buns 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 kilHng
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
in 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 mechanized
clearing machines is not only inefficient, but also entails damage
to the soil and small plants. Cutting will again raise'"the probiem of
slash disposal.

The use of herbicides>to control vegetation in the right-of-way is
considerably cheaper than physical destruction. Herbicides can 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 a,nd accurate. Degeneration of
herbicides depends on the chemical used, soil temperature, IPoisture,
texture, and the rate of biodegradation. Most herbicides used in
right-of-way control are of low toxi.city to anirnals, 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 accumulaHon of herbicides on the soil;
leaching, sunlight, microbial action, and degradation by vegetation
itself inhibits accumulation.

Physical disruption of the vegetative mat, either from clearing or
machine tracls.s, or from road construction, will reduce the insulation
of frozen soil from summer warIPth. The exposure of darker soil will
increase warmth froIr.. 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 permafrost, such as in
the taiga, are in a more delicate balance with veg~tation than more
heavily frozen areas, particularly if the active layer is shallow
also. Experience in farmingin the TananaValley has shown that lowering
of the permafrost table due to disruption of the
original vegetation can also cause lowering,of the water table and
subsequent changes in vegetation due-to a deeper active layer and
dryer topsoil.

Although taiga ecosystems are adapted to wildfire, 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 sa,me result, and also ·can have a result; of
maintaining a low subclimax vegetation. Secondary impacts to wildlife
are varied, froriI destructi~n of habitat and cover to 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 pla,nLcommunities
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 considel'able 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
C,

J

Some generalities can be drawn 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
fluctuations; these f1uctuations~arecoupledto fluCtuations in predator
populatiohs. There is high mobility ofthe larger m~mmals and birds.

, Migrating mammals are an expression of the low bearing capacity of
the landfor large herbivores. MigTating birds reflect extremes in

'the seas <:mal availability of food. Sapravory (consuming of dead plant
and animal material) plays an important role in the food chain.

The low number of species in the tundra ecosystem food chain makes
this an e:A1:remely sensitive area. A disturbance affectingone species
will have an inordinate subsequent effect on other species in the food
chain. An e:Al'ression 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 predators, 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 salmo:n 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 o.f 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 constructionD"'ay not
find another niche; this assumes that the land is at its carrying' capacity
for that species which is affected. Some animals, such 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. Harp.ssment during cal"ving 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 sorne mortality from collisions with towers
of lines, but theseJosses should be negligible. Collisions of birds
will be most likely nea.r areas of bird congregations, such as resting
or feeding are~,particularlyduring times of poor visibility and during
takeoff or landing. The cables are not spaced close enough nor are
they invisible enough to he efficient snares . The size of cpnductor
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.



The most significant impacts result from habitat modification resulting
from impacts on soils and vegetation. Clearing in forest areas and
maintenance of a subclimax plant community of brush and low plants
will enhance habitat by increasing the primary productivity of the
cleared area. Browse for moose will he 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 sub climax
growth. Animals dependent on climax or near-climax v~getationwill
suffer loss of habitat; examples are the red squirrel and northern
flying squirrel, both of which depend upon White Spruce.

Destruction 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-caused fires . Lichen is the key browse for caribou, for it
is theirprime food during the winter. It is estimated that approximately
50 years are required for a burned area to recover a :usable 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. 1m 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 iti. increased
mortality from fires, excessive destruction of cover and habitat for
wildlife dependent upon climactic or near~climacticvegetation ,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 tundra is extremely simple,
and as a result, disruption of habitat for one species quite often indirectly
affects many other species. Potential impacts 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 from erosion along the construction sites,
burned"'overareas, 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 of 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 AdIriinistration
has experienced unauthorized p.ublic 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 huntingpressures on game in those areas. The degree of the impact
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 290 F in the
northerly part to 380 in the southerly part. Temperature extremes

range from about -400 to 850 F. Precipita;tion ranges from 12 to 24
inches per year; snowfall ranges from less than 50 to more than
200 inches per yea}". Winds are generally calm, although high winds
over 50 mph can be expected.

The Interior Zone isa true continental climate. It is relatively dry,
being dominated by high pressure air masses. As a result, extreme
seasonal temperature variations rand relatively mild winds can be expected.

The yearly average temperature for this zone is about 240 to 29.oF; annual
temperature extremes rahge from -600 to nearly lOOoF. Precipitation

has an annual range of about 8 to 16 inches a year. Snowfall amounts
froll', 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 te~perature usually must be below -3SoF for this to
occur.

The Mountain Zone is basically a modification of a more prevalent zone,
in this case, either the Tr,ansitionalor the Interior Zones. The
causes of the modification are elevation and relief. Increased eleva
tion tends to lower th~yearly average temperature without decreasing
seasonal temperature variations present at lowerelevations. 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 physical fC!-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.ivate1y 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 willa considerable portion of Federal land be transferred to State
and Native ownership, but all the remaining Federal lands 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 'capart from private holdings, only patented State land and
existing Federal withdrawals can be considered constant. Most of
the corridor 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 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 below, 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 wilUncrease the likelihood ofpurchase of easement of private
lands, and possible subsequent displacement ofprivateoviJners.

Little impact is expected upon existing land use; the right~of-way

width required for a transmission line isa small fraction of the land
the line traverses. Ther~ will be almost no conflict with agricultural
lands; at present, agriculture is basically limited to the lower Matanuska
Valley, and smaller areas 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, more from ownership causes then natural
causes. Forestry can be expected to increase, but impacts from a
transmission line will be minimal.

335

69-737 0 - 81 - 22



Known and potential areas ofcoal, oil, natural gas, and minerals'
exist in the Railbelt area. The fossil fuels are predominant in the'
three basins of theTanana 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 Uppe-r Susitna
project might spur development, 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 Imp acts

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 oftheproposedcorridor.

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 10 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, .and Nenana. These camps will be temporary, to
be cons tructed and maintained in such a manner af? to minimize damage
to their 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 the 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
fi ve men per tower for transmission line cons truction. Within a 60
mile stretch of line there are 300 towers, and if it takes ten working
days onJ:he average to place a 345 kv tower, including foundations,
then five crews could complete the towers in range from camp in 60
days. TheHmeneeded to string and tension the stretch with three
conductors will be another 20 days; associated work prior to and followiI}g
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, then a 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 impact 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 one or 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 force can handle operations at the powersites, substations,
and intervening transmis$ion line. Most operations will o'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 .maintaining 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 Uppef 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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necessarllyc1'ieap power, will probably be a cause of some growth
'in these coznmtinities. 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 trarisportation, 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 connecnonto the present utilities in the Anchorage
and Fairbanks areas. The location of the new State capital would;
however, be influenced more by transportation. In 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 comm:unities presently riot serviced by one of the
railbelt utilities, the availability of Upper Susitna power would not
significantly affect growth in Anchorage o:r Fairbanks. Growth in
these are,asis a problem that already exists, and increased power
for these towns isa response to, not a cause of growth.

'For'mo:re information on socio-economic factors, see the Power Market
Report. '

Existing Rights-of-Way

Existing rights-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 highway systeirt, the
Alaska Railroad ,transmission corridors, theAlyeska Pipeline, and
for a proposed natural gas pipeline,system. Federal land has been
withdrawn for a utility cdrridor alo:p.gparts of the Aiyeska pipeline
route. The possibility exists not only for shared right-of-way" but
also for a "symbiotic" use of an existing righf-of-way iri;which a transmis
sion line could provide power for the present occupant. Two examp~es

are electrification of the Alaska Rai1+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
morea,rnbiguous category than the preceding ones, due to the difficulty
in, definition ofsuch termSal:; "s<;enic 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.enic value,
or an area of low scenic value. Perceived scenic values (beautiful,
ugly, monotonous, vibrant, etc.) are extremely variable, notonly
by location, but also by season, weather, and most importantly, by
the individual viewer.

Some of the more importantc;omponents oIscenic ql.laltty are scal~,

unity, intactness, variety and vividness; Scale is relationship of
a viewed area to the viewer. Scales range from detail,. ordose-up
views, (such as views of small elements of the 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 acres is considered by most people to be less discordant
in an otherwise forested landscape than a five acre tank farm. Unity
is a learned concept, arid 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. It is 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,
but rather 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 very 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 madein order to use it as category in a matrix. The first
assumption 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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~oat,tempt will be made to quantify scenic qualities; the study of p~rception
is Jl:0t'yetr'advan'ced to the pointwhereone can confidently quantify
a sii,bjectof such widely varying individual perceptions. Third, the
area within National and State Parks or other scenic reserves will
automatically be considered more sensitive to scenic degradation because
of their recognized scenic qualities. Fourth, landscapes visable ft:om
major surface public transportationrQutes will be considered more
sensitive than those that are not. The reasoning behind:thists tl:1at
all scenic valuesarenotintrinsic to the landscape, rather , they '~re

responses of the irldivi¢l.ualsperceiving that landscape. An area with
a high. n:umberof-viewer c9ntacts would then be more sensitive to
scenic degradation than an area with no viewers, or with very few
vi~wers. .... '

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 . Atransmis- '.
sion line in a valley bottom seen from two miles away is less obtrusive
'and visible thana line silhouetted on at;idge one mile away. Factors
affecting obtrusiveness are tower design and height; design and width
of clearing; reflectiveness .of fower and cable; top9graphy; and distance
from viewer. 'Where na;tural. cover and topography ehablealine to
be hidden , impact on scenic'quality, is 10\V;. on open tllndra, impact
will be medium to high, depending on distance and topography.

There are several recreation and scenic reserves affected. by the alterna
tive routes; most important are 1·fount McKinley National Park and
Denali State Park. Both are rather sensitive areas, as they attract
and are the resultpfa considerable tourist trade. Parks inAlaska
have the image otopen, unspoiled wilderIless, 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 the Railbelt; impact on these recreational sites
will be low; 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 anclhistorical 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
minimi ze disruption. Inadvertent dis covery of an unsuspected site at
a later stage will entail either the minor relocation of a segment of
the transnUssion line, or the salvage of the sites as prescribed by
Executive Order 11593 .and P.L. 93-291.

The alternativ~ routes cross no proposed or existing scenic, wild or
recreational rivers, nor do they cross any proposed or existing wilder
ness areas or wildl,ife refuges. However , in segments where the trans
mission line will pioneer a corridor through a previously intact area,
the quality of\Vilderness 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
location 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 hazards 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 conductor. 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. off in 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 transmission systems; they are the result of vandalism (rifle
fire) , stor.ms, and occasionally, defects of components ..

Direct contact can be a lethal hazard; usually it involves inadvertently
shorting one of the conductors with machinery or oth er equipment working
under a transmission line. Construction booms, pipes, and poles must be
maneuvered with care near an operating transmission line. Since ground
clearance incr,eases with operating voltag·e, this hazard is less with the
higher voltages.
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It~spossibleto induce·avciltage in metallic conductors paralleling ,
a transmission line; 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 ,Proper grounding
of potential inducting objects will eliminate this hazard.

Overhead transmission systems near airfields and a.reas 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 sho'rttowers
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 willgeiierate a.udible·
noise immediately adjacent, particularly if the voltage is 345 k" or
higher.

For a 345 kv line,. audible nois e 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 related to voltage,
configuration, and height of conductors, atmospheric conditions ,
and indi"vidual sensitivity.

Radio and television reception immediately adj acent to an overhead
transmission system may suffer from electromagnetic interference
(EMI) . Such interference is localized, and is more intense during ~

rain. Other factors influencing levels of EM! 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 EM and audible noise is the EHV Transmission
Line Reference Book.

Evidence of effects on life from exposure to electrical fieldspresent
in the vicinity of transmission 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 working in very strong'electrical
fields, and mice exposed to electrical fields; however ,'othersources
in the USSR and Germany cited by this report indicated possible harmful
effects on animals and humans.

Ozone productionby Corona losses from transmission lines is low.
The Battelle 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 should be considerably less for 230 kv
lines.
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STRIP MAPS COVERING THE

ALTERNATIVE CQRRIDORS

Exhibit 1'-2

Strip Maps covering the Alternati..&e Corridors.

The following strip maps are in three groups: those showing the
general features, those depicting land status, and those delineating
soil types. The alternative corridor~ are covered by seven maps
for each group; there is some overlap from map to map, but not
all alternapve corridors are, entirely depicted on anyone map.

On each. map is a gray stripe. showing the approXimate position of
an alternative cO:r,ridbr on that map; these positiop,s.are very
approximate, and the exact loca.tipn'·and width are indeterminate.

The land:status rnapped is baSed upon the land.status situation
of March 1974. State selectio:nsi:nclude patented:p~nding. and
tentatively approved State-selec::tedJands. Due to. the present
unstable condition of IClpd.'sta.tus. it must be recognized that there
may be changes since . the date billie map.

The soils maps are based upon the 1: 250,000 soiis overlay map
published by the Joint Federal-State Land'Use Planning Commission.

351

69-737 0 - 81 - 23



UNITED STATES DEPARTMENT OF THE INTERIOR
ALASKA POWER ADMINISTRATION

INDEX TO
ALTERNATIVE

CORRIDOR MAPS
Scale in miles

352

50 75 100 125
A.P.A.-March 1975



3
5

3



3
5

4



Co)

U1
U1

MOUNT MCKINLEY

,,-
NATIONAL ~-

/
.§.gale in mi I_~~_

10 --15 20 25

BLAIR LAKE

AIR FORCE RANGE

-I



3
5

6



3
5

7



35.8



,'"

3
5

9

<
[

ZIWW~J<
[

I-



SOILS LEGEND

Soil· CiMW __ CEi) . ....
Slope Group -~_--~ Textural Group

Soils

Erosion Potential

"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

g - very gravelly
m - loamy (medium)

E-1 - low E-2 - medium
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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-l)

State selections - patented, tentatively approved, and
pending (55)

Withdrawals for Native villages eligible for land selections

Withdrawals for Native villages, eligibility for land selection
not finally determined

Village deficiency withdrawals (NVD)

o Regional deficiency withdrawals (NRD)

~=~~~~======1 Utility corridor (UC)

These maps represent the land status situation as determined by
the Bureau of Land Management, December 18, 1973
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EXHIBIT 1-3

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
majority were taken in September of 1974.

376



Lower Susitna River Valley. This area is charac
terized by extensive muskegs, intermingled with
bottomland spruce-poplar forests. Pennafrost is
absent or discontinuous in this area, although the
soils are generally poorly drained.

377



II

..

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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Susitna River Valley near Talkeetna. As the terrain
:becomes more rolling, the relative BIIlOlmt of muskeg
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 crossing the Talkeetna River near the right edge of the picture.
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Surrunit 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 QlUlitna and Nenana Rivers.
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Alaska Range from Anchorage- Fairbanks Highway near Broad Pass, late
spring. Vegetation biome is lowland spruce-hardwood. Soils here are
basically glacial deposits.
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Alaska Range fro. Anchorage-Fairbanks Highway near Broad Pass. Soil
here is poorly drained; trees visible are black spruce.
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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. Mount McKinley National Park and
the Alaska Railroad are on the right bank of the
river.
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Nenana River and Sugar Mountain, seen from Anchorage-Fairbanks Highway
near Yanert. Yanert Fork enters Nenana River near right-hand edge of
photo. Visible also is corrrnunication 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 Mount McKinley National Park.
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Nenana River valley in vicinity of Moody bridge on Anchorage
Fairbanks Highway.
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Usibelli Coal Mines near Healy. Note the seams of coal in the
scarp. This coal is the fuel for the Healy stearnplant.
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Nenana River flood plain near Healy. Note the terraces
characteristic of the Nenana Valley in this area.
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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 background; Healy 138 KV transmission
line.
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Guyed 138 KV tower on the Healy transmission line.
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Nenana River valley, looking south to Alaska Range. Terraces are
fairly evident along right backgrotmd.



Town of Nenana, at confluence of Tanana River and
Nenana River, which flows in from lower right.
Double- span bridge is for the Anchorage- Fairbanks
Highway; 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.
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TCMIl 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 predominant 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 from the "Goldstream Hills". These hills flank the
north bank of the Tanana River; the Anchorage-Fairbanks Highway enters
them immediately across the river from Nenana, and follCMs their
crest to Ester and Fairb~.
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Clearing for Matanuska Electric Association (~ffiA) distribution line.
Vegetation is predominantly poplar and spruce. Clearing was done
by uprooting trees with a bulldozer.
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Near Honolulu on the Anchorage- Fairbanks Highway. Biomes shown on
low brush muskeg in foregr01.md and upland spruce-hardwood in back
ground. Black spruce in foreground 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
shmvs the density and conformity of the forest of
the lmver 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 tmderstory. This
forest type can easily conceal a transmission clearing.



Upper Wells Creek, approaching pass to Louis
Creek. Biome is alpine tillldra.
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Moody Pass fran Yanert Fork to Moody Cree~,.which is visible in the
upper left. This pass is relatively low (2900') and wide, but
soils are poorly drained and subject to pennafrost.
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Lower Moody Creek. This is a well-dissected area, covered with
upland spruce-hardwood. Routing of transmission may prove diffi
cult in this stretch.



Laver MoodyCreek at confluence with Healy Creek
(top of photo). Unstable slopes are evident.

411

'.



1.AlI'i.

~-t-)

Looking north from western end of Denali Highway. Typical low
brush and muskeg biomes. Trees are black spruce.



Aerial view looking west along 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 shCMIl 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 Susitna Rivers are in the Alaska Range visible in
the upper left. In the upper left also is the divide between these
two rivers J a wide J poorly-drained area called Monahan Flat.
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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 biome on the upper plateaus is
generally moist ttmdra, muskeg, and alpine ttmdra.
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Susitna River at Vee darnsite. 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.
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M:»ist tundra near Butte Lake; looking north to MJnahan Flats and
Alaska Range. ATV tracks are visible in the foregrolDld; these
tracks start frail the Denali Highway, which crosses the flats in
the baclcgrotmd.
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ATV tracks leading from 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 fm.m.d are limited to the river bottom.
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ImpOlmdment area of Denali damsite. The Susitna here is a meandery,
aggrading river, the surrotmding land is very poorly drained and
tmderlain by fairly continuous pennafrost.
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Maclaren River, looking north to the CleaIWater MOlmtains. The fore
ground knob is part of a morainal ridge. These morainal features
are reItaively well- drained, whereas the flat low-lying· lands are
poorly drained with shallow permafrost tables.
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Looking north along the Denali 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 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 in the
Lake Louise complex.
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The Lake Louise plateau. Biomes are predominantly lowland spruce
hardwood and muskeg. These uplands are underlain by continuous
permafros t.
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The Copper River lowlands, a large basin tmderlain by pennafrost.



Tazlina River as seen from the Glenn Highway.
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Tahneta Pass area between the Tazlina and Matanuska River drainages.
Lakes and muskegs are indicative of poor drainage. The mOlmtains
are part of the Q1Ugach Range.



Talkeetna Mountains; GleIUl Highway runs across
the lower portions of the photo. The Matanuska
valley is bordered on the north by the Talkeetna
Range, on the south by the QlUgach.
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Havell Glacier and the Chugach Range. The Matanuska River flaYs in an

incised channel across the middle of the photo.



Caribou Creek and the Talkeetna Mountains; Glerm
Highway on lower 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 Chugach Range. The Matanuska River has a braiding
channel due to the high silt load from the Howell and r.ratanuska
Glacier, and the glacial tributaries entering from the Chugach Range.
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Looking north by Paxson Lake on the Richardson Highway to the
Alaska Range. Paxson Lake is an important part of the fisheries of
the Gulkana River.
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Sumnit Lake and the Alaska Range. Sumnit Lake is drained by the
Gulkana River and is just south of Isabel Pass.
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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 RainbCM Ridge.
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Rainbow Ridge, as seen from the south. The Richardson Highway crosses

under the ridge from right to left. The slope of the ridge is a

series of adjoining talus cones some of which are unstable.
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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 aggradation and braiding of the channel.



'"'W
ClO ............•0'

N

~- ~~~ ..---- - ----- ------- ~---~ = a:l

Alaska Range seen fran the north from the Richardson Highway. This

is not true perspective as seen from the highway, since the photo was

taken with a telephoto lens. .. -
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The Alaska Range seen from the Richardson Highway near Donnelly Dome,
looking south. The dust is from the channel of the Delta River, which
is extremely undersized for its channel.
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Another view of the Delta River as seen fran near DOIUlelly Dome.
Again, the blowing dust from the channel is evident.
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Alaska Range from Big Delta, taken with telephoto, In the foreground
is the Delta River channel, which near here joins the Tanana River.
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Fann near Delta Jtmction. Some attempt at farming is made in the
ClealWater Lake area, but agriculture is relatively tmimportant except
for the lower Matanuska Valley area.
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Looking ~ the Tanana River across the confluence of Sh., Creek.
The braiding of channels characteristic of the Delta and Tanana
Rivers is evident.
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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 and birch.
This forest type prefers well-drained soils, and
so is fomd on old levees of existing and extinct
channels.
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GLOSSARY - EXHIBIT 1-4

1. Brush blades, brush hogs: Devjces 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 aluminunJ 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 (EM!): 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 ,?pen or short
circuiting can be caused by defects, lightning, grounding or 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 Guyed. 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 Susitna 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
To~'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
'\'\Tith tie lines. Besides an increase in total reliability, 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,
covers the load included in theCEA, AML&P, HEA, 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 OOC 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 other reasons.

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, eveh 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's activities, such as logging and farming.
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.SUMMARY.

Hyroelectric Power Development, Upper Susitna River Basin
(Southcentral.Railbelt Area, Alaska)

Responsible Office: Alaska District, Corps of Engineers
Colonel George R. Robertson, District Engineer
P. O. Box 7002, Anchorage, Alaska 99510
Telephone (907) 276-4915

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 review and
comment and furnished to the Congress along with the Alaska District's
final recommendations.

( ) Revised Draft Environmental Statement

1. Name of Action: () Administrative

(X) Final Environmental
Statement

(X) Legislative

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 ll-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 would be prevented. Stream flows for some distance below Devil
Canyon would carry significantly reduced sediment loads during the
summer months. Recreational opportunity would be increased by access
roads and creation of project-related 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 llmitations 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 ranges; tempQrary
degradation of air, water, and vegetation as a result of slash and
debris disposal; inundation of one historical site and any archeo
logical sites wh1ch might be discovered within the reservoir pools;
social impacts related to seasonality of constructimn work and demands
upon services of small communities located in the vicinity of construc
tion activity.

4. Alternatives: Construct no additiona1 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, nuclear 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 Administration--Anchorage, Alaska
Federal Highway Administration--Portland, Oregon

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 Commerce

Office of the Mayor--Anchorage, Alaska
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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. Deeartmenta1 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 Stateme~t 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 IIRailbelt ll (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 facil Hies 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
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Looking upstream toward Watana damsite. Tsuena Creek in left center of photo.

Da~site just beyond the visible section of river.
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additional 0.8 billion kilowatt:"'hours per year. The 6.9 billion kilo
watts of firm and secondary annual energy would be the energy equivalent
of about 15 million barrels of oil per year, 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 two136-mile, 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 acres 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 mlles 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 Federal, State or private owners of land 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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Detailea 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,
Alaska.

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.truction 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 totheenvironmenta1~ 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'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'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.

467

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'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'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.

467



",.
0
co

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 si1t
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 Basin is underlain by discontinuous
permafrost. Permafrost is defined asa thickness of s-oil, or other
surficial deposit, or of bedrock beneath the ground surface in which a
temperature below 320 F has existed continuously for two years or more.
Such permanently frozen ground is fburidthtoughout much of Alaska.

The 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
similar 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 the 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 man1s 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 Tyone and Susitna Rivers several miles above
the upper reaches of the proposed Watana reservoir.
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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 ll-mile run through Devil Canyon. One who has success
fully kayaked it, Dr. Walt Blackadar, has described it as the IIMount
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 Range, 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
Nenana 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
ha s been done. -

Geologic information for the project area is not detailed enough to
assess mineral resource potential within the proposed reservoir impoundment
areas.
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The Alaska State Department of Natural Resources states that there
are "ac tive" and "non-active" 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 00 and 400F. The extreme
temperature range is between -480 and 91°F. 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 25.90F and
annual precipitation 21.85 inches. From Cantwell to Healy, the annual
temperature is 27.70F 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 26.40F 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.
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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
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Game, of anadromous fish populations in the Susitna Rive~ 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 CJ1

fluence with the Chulitna River during the 7-week study periJd from ?~

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
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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~. 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 :5.

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 upper 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 and 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. Lar':1'
numbers of migrant birds also use the Susitna River basin for feeding
and resting during spring and fall flights to and from A1aska 1 s interior
and north slope. Distribution and density of waterfowl habitat within
the Rai1belt area is shown on Figure 6.

2.02.2.2 Raetors. Raptors, including golden- eagles, bald ea9les, and
various specles 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 c1iff
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 Marrma1s.

2.02.3.1 Caribou. One of the most significant wildlife resources of
the Upper Susitna River Basin is the wide-ranging Ne1china 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 a11
terrain vehicle access to the backcountry has improved hunting success
even in the face of a rapidly declining caribou population.

Segments of the Ne1china 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 Ne1china
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
Ne1china 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 considers the Nelchina herd
to be one of the State's most important caribou populations. Several
thousand hunters from Anchorage and Fairbanks 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.

Cari bou are essentially 1i'mited in di stri bution withi n 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, also referred to as brown
bears in Alaska, are common 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~ blueb~rries, 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 ~~e

1imited 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.

2.02.3.5 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 northern 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.
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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, ram-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 man1s activities and,
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critical sheep habitat, such as lambing or wintering areas, can adversely
impact Da11 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 Da11 sheep, and are
thus less susceptible to man's activities.

2.02.3.7 Wolves. 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, muskrae, 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 ha.s 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 damsites.
Heavier vegetation, in this case upland spruce
hardwood forest, is limited to the valley Slopes,
the vegetative biome 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
gri zzly 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 th~ 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.
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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. Much of the birch and spruce is more
suitable for pulp than for sawtimber; however, a fair yield of saw10gs
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--arecommon 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 fill ing 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 Rai1belt area of Alaska contains
the State1s 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 Railbe1t
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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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 Sus i tna River valley. Except for the small settlement at
Denali. the.re 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 for the Southcentra1 Rai1be1t 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 Rai1be1t
area. In 1972 the wages and salaries for the southcentra1 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
Rai1belt area 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 projec~.

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 Southcentra1 Rai1belt area but for the rest of
the State as well. The Port of Anchorage handles most of the waterborne
freight moving into southcentra1 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 is 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
southcentra1 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 Southcentra1 Rai1be1t 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 southcentra1 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 southcentra1 region of Alaska includes the Kodiak-She1ikof
area, the Cook Inlet area, and the Copper River-Gulf of Alaska area.
The Southcentra1 Rai1be1t area is that portion of the southcentra1 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 commerciallyin,A1aska. 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
southcentra1 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 Denali Highway to the Arnphitheater 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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With population trend projections showing a substantial increase in .
the number of future residents in the State and espcially in the South
centra1 Rail be1t area, there wi 11 be a re1ated i ncrea"se in the demand
for jobs,goods, energy, and services. Alaska has a wealth of reserves
in 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 g~s has reached or will soon reach a critical point
in time where alternative means to produce energy must be developed. The
need for the developmeritand 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. The Alaska 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 Fa i rbanks.

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 Highw~y, 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 util ize 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 Highway
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 hunters, 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 havens for the reduced numbers of caribou and
moose. It appears that the use of ATVs for hunting, already prohibited
in some areas, may have to be further controlled.

The hunti~g of Dall sheep, mountain goats, and waterfowl is minimal
in the upper basin even in areas of road access such as the Denali
Highway.

495

69-737 0 - 81 - 32

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 util ize 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 Highway
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 hunters, 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 havens for the reduced numbers of caribou and
moose. It appears that the use of ATVs for hunting, already prohibited
in some areas, may have to be further controlled.

The hunti~g of Dall sheep, mountain goats, and waterfowl is minimal
in the upper basin even in areas of road access such as the Denali
Highway.

495

69-737 0 - 81 - 32



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 hunterS ~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 heavier 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 Devil 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 facil ities 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 Alaska. 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 upper Su~itnabasin.

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): IIExcept
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 Division 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'candthearea has been entered on the National Register of
Historic Places. The remains are apparently associated with a large
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proglacial 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 Railbelt are increasing
rapidly, and substantial amounts of new generating capacity and addi
tional transmission system development will be needed in the near future.
The Railbelt 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 consumption growth rates in the U.S. The IIl ower ll 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 ll 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 "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 resources.
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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 program 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 Classificatfon 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 ],9l0-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.
Native village withdrawals relevant to the settlements of Montana Creek,
Caswell, and Knik are indeterminate. From Talkeetna to Gold Creek, the
corridor transects State selected 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 SiteClassifi
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)(J)
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 Susitna 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 would. 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
foll ows:

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 mil ky-textured "gl aci a1 flour" (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
~ater 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 l~ 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 i.n 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'ilization 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 reestab1ish~d.

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 betwe2n
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-mi1e-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-mi1e
section above the proposed damsite. The reservoir would also flood
approximately 9 miles of the 11-mi1e,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 canyon1/3-mi1e 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 elevatinns on these tributaries.

Potential water quality 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,
construction, ~nd 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
sUl'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 Riv.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 soli.d loads
ranging from 4 ppm to 228 ppm.

It may be reasonable to assume that one of the most critical
factors in salmon spawning is the dewaterin!1 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 Devil1s Canyon, October 1974 by the National
Marine Fisheries Service when comparing regulated flows to natural flows
(see Table 1 on page 45), lilt 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."

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 this 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 diverted
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
1ater.

507

The report also stated that a number of coho fry were captured in
the Susitna Riv.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 soli.d loads
ranging from 4 ppm to 228 ppm.

It may be reasonable to assume that one of the most critical
factors in salmon spawning is the dewaterin!1 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 Devil1s Canyon, October 1974 by the National
Marine Fisheries Service when comparing regulated flows to natural flows
(see Table 1 on page 45), lilt 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."

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 this 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.
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1ater.
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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 reductidn 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 ih 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 fishing 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 elevat~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:' liThE;! choice is clearly between upstream salmon stocks or dams. II

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 River Basin 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 was 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 caribouwould be limited to the 136-mile segment extending north from Cantwell.There is no significant caribou use of areas to the south. Although thetransmission line and related access roads would not impose a physicalbarrier to migration of caribou,. construction and maintenance workduring certain seasons may inhibit herd movement. Since caribou areprimarily confined to the west bank of the Nenana River, they will notbe significantly affected in this area if the line runs along the eastbank. Although physical destruction of caribou habitat will not be asignificant impact of power line construction, there are indirectconsequences which could be significant. Increase of fires resultingfrom manmade causes could destroy tundra lichen which is their primesource of winter food. It is estimated that approximately 50 years arerequired for a burned area to recover a usable cover of lichen forcaribou. Noise generated by the transmission lines could also modifynormal behavior, as could public accessibility provided by transmissionline roads.

A moose survey conducted in early June 1974 by the Alaska Department of Fish and Game indicated that, although spring counting conditionswere less than ideal, a total of 356 moose were seen along the upperSusitna River and in the lower drainage areas of the major tributaries.A 1973 fall count in the same general area sighted a total of 1796moose.

Of the 356 moose counted in the June 1974 survey, 13 were seen inor near the area of the proposed Watana reservoir below Vee Canyon.None were sighted within the proposed Devil Canyon reservoir impoundment.Although limite.d moose habitat appears to exist within the pool areas ofthe proposed Devil Canyon and Watana reservoirs, it is consideredcritical tp those moose now utilizing the area. Special studies will berequired to determine impacts upon moose habitat and populations.
During the June 1974 Fish and Game survey period, one grizzly wassighted on the upper Oshetna and one on the Maclaren River. Five blackbears were sighted on the Susitna River. A total of 56 caribou weresighted in the survey area.

Moose are found throughout the length of the transmission linecorridor. The greatest adverse impact to these animals would be theincreased hunting access provided by roads and the openness of thecorridor itself. Habitat, on the other hand, would overall be improved.Subclimax growth within the transmission line corridor would increasemoose browse.

The proposed reservoirs at Devil Canyon and Watana are locatedalong a major flyway for waterfowl. Very few waterfowl appear to neston the sections of the river that would be flooded by these reservoirproposals. On the other hand, the reservoirs would provide suitableresting 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 s ignifi cant impact on fi sh and wil dl ife 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 pol icies could control some of the adverse impacts on

fish and wildlife irr these areas. However, thi~ 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 Basin 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 Creekto the Denali Highway bridge is a free-flowing river with few signs ofman's activities and minimal pUblic use. The project would significantlychange both the present riverine setting and human use of the area.Improved road access into the upper Susitna basin would substantiallyincrease pressures on all the resources impacted by outdoor recreationactivities within these areas. Along with a potential increase inhunting pressure, the construction of project-oriented recreationalfacilities would further increase public use in the immediate vicinityof the proposed dams and reservoirs. These recreational developmentswould eventually include visitor centers at the dams, boat launchingramps on the reservoirs, campgrounds, picnic areas, trall systems, andother related developments, as shown in Figure 10. It is estimated thatwith" the recommended development plan, the initial annual visitation tothe project area would be about 77,000 people.

The possible relocation of the state capital to the Lower SusitnaRiver Basin could have a substantial impact on the extent of developmentof recreational facilities within the Devil Canyon-Watana project area.At the present time, few people reside. within a lOO-mile radius of theproject area, and day-use of the project by local residents would beminimal under existing growth conditions.

Any project-related recreational development program would involvecooperation between the appropriate Federal, State, and local interestsand would require State or local sponsorship, sharing of costs forconstruction, and maintenance of the developed recreational facilitiesby the appropriate State or local sponsor. The State of Alaska (Division of Parks) has indicated an interest in sponsoring a program ofrecreational development in the area of the proposed project.
4.05 Historical Resources. Although a preliminary investigation by theAlaska Division of Parks (Heritage Resources along the Upper SusitnaRiver, August 1975) indicates the location of 11 historic sites withinthe upper Susitna basin hydropower study area, only one of these wouldbe directly affected by the currently proposed two-dam development. Thissite is located near the mouth of Kosina Creek and would be inundated bythe Watana reservoir. The significance of this site, a cabin, is notdisclosed in the State report. However, on the basis of the limitedearly modern history associated with the upper Susitna basin, partticularly the downs~reamportion above Devil Canyon, it is most likelythat the site is related to early exploratory mining in the area. TheKnik historical site, although located in the vicinity of the transmission line would not be affected by the transmission corridor.
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4.06 Archaeological Resources. Of the four presently known archaeo
logical sites in the upper Susitna basin, all lie upstream from the
influence ofth~ WatanaDam and reservoir, according to the Alaska
Division of P~rksreport 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 conclude~ that "--the entire river
system should be regarded as an area of extremely high archaeological
-potential. II The report further states: "While it is difficult to
measure the amount of adverse impact each of the four dam complexes will
have on heritage resources, it is possible to 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 Da~ site will bave the most adverse impact on significant
heritage resources." (The Vee and Denali 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
tions 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 especiallyvulnerable. Particular care would have to be taken to protect the landand the vegetation from unnecessary damage, and remedial actions wouldalso need to be taken to make feasible repairs to whatever damage shouldoccur. Except for the river itself the area within the proposed reservoir pool is dominated by the upland spruce-hardwood forest ecosystem.
Most,of the direct impacts of the transmission line and requiredaccess roads upon vegetation would be relatively small with respect tothe magnitude of surrounding unaffected land. Up to 6,iOO of theapproximately 8,200 acres of right-of-way would have to be cleared.

The effect on scenic quality would be a major impact of the clearedright-of-way. Regrowth beyond a limited height would be prevented bymaintenance, thus cuts through forested areas would be permanentlyvisible. This effect would not be as significant in more open areas athigher elevations, such as Broad Pass, where no tree clearing is required.On the other hand, in such areas the transmission line itself would bemore visible. This effect is more fully discussed under the heading ofEsthetics.

The disposal of slash and debris, whether by burning, burying,chipping, or stacking has potentially adverse effects upon remainingvegetation and other resources. Although stacked or dispersed slash mayprovide habitat for small animals, there is a high potential that slashmay result in increased fire hazard and increases in insect populationswhich could damage surrounding forests. Chipping is very expensive andrequires more machinery to travel along the right-of-way. Disposal ofchips is a problem because they should be dispersed to prevent killingthe plants on the ground. Since decomposition rates are slow, chips maynot revert to humus for quite some time. Vegetation along most of thetransmission 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, bU,rni ng woul d probably bethe most desirable method of slash and debris disposal from an environmental viewpoint.

Significant impacts to wildlife would result from habitat modification resulting from impacts upon vegetation. Transmissi~n corridorclearing in forest areas and maintenance of a subclimax plant communityof brush and low plants would improve habitat for some species byincreasing primary ,productivity in the cleared areas. Browse for moosewill be increased; the conjunction of good cover in the original forestwith a swath of browse creates a diverse lI edge ll habitat for many animal sdependent on subclimax growth. Animals dependent on climax or nearclimax vegetation will suffer loss of habitat; ex~mples are the redsquirrel and northern flying squirrel, both of which depend upon whitespruce.
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4.08 Mining. The U.S. Department of Inte~ior, ~ureau o~ M~nes office
in Juneau, Alaska, has stated that the Sus1tna R1ver bas1n 1n 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 the Susitna
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 construction
wi 11 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 ofa project road system will be given prime consideration with the utilization of good landscape management practices.

4.11 Construction Activities. Proposed project-related constructionactivities include the bUilding of the dams and their related facilities;the clearing of reservoir areas; the construction of roads, electricaldistribution systems, and recreation facilities; and the building offacilities for workers. The construction of the Susitna project isestimated to take 10 years to complete, with an estimated'6 years ofconstruction for the Watana dam and 5 years for Devil Canyon with a oneyear overlap.

The impact of these construction activitieS on the existing environment would be significant. The activities themselves would causevarying degrees of physical pollution to the air, land, and waterthe project area and to some areas outside the development area.wildlife, vegetation, visual resources, soils, and other resourcewould be adversely impacted by construction activities within theproject aY'ea. General construction activities would intrude on existingfish and wildlife habitat, cause soil erosion problems with relatedreduction of water quality, clear areas of vegetation, cause noise anddust problems, intrude on natural visual resource values, introduce airpollutants into the atmosphere by burning slash and debris, and causeother related environmental impacts. For instance, breaking the surfacemat of vegetation and disruption of surface drainage can result in windand water erosion, and melting of permafrost, resulting in subsidenceand disruption of groundwater tables, which in turn results in erosion.
Most of the damage to soils along the transmission line would occurduring the construction phase. The construction schedule would bearranged so that work requiring use of an access road, such as deliveryof materials, could be done in winter and spring, when the ground isleast vulnerable to physical disturbances. This would eliminate theneed for extensive filling and consequent use of borrow pits or quarries.
To obtain materials from borrow sources and quarry sites for theconstruction of the dams,· roads and other facilities would be necessary.Borrow areas would be located within the proposed reservoir pool areaswhere feasible. Any borrow or quarry sites necessary outside of thepool area would be rehabilitated. Areas will also be needed to disposeof some materials ~nd debris. All construction activities would becontrolled to minimize or to prevent adverse environmental impacts.

4.12 Workers'Facilities. No communities within commuting distance tothe proposed project area could absorb the number of workers requiredfor the construction of the dams and related facilities. Some type oftemporary construction camps with the necessary facilities would need tobe provided during the construction periods, and permanent facilitieswould need to be built for maintenance and operational personnel aftercompletion 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 l2-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 would 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 qua.lityfrom Point MacKenzie to Talkeetna since it could be concealed or in someareas be laid parallel and adjacent to existing line clearings. Theline would have a moderate impact on scenic quality between Talkeetnaand Gold Creek. The line could be hidden well from rail lines unlessthe corridors were consol idated. From Gold Creek to Devil Canyon, theline could either be largely concealed from the road or could be used asthe road access route itself. Between Gold Creek and Cantwell, a visibleline would have substantial impact, particularly if located west of thehighway and railroad. The line through this area could be somewhatconcealed, with the exception of Broad Pass which has the least vegetative cover. From Cantwell to Healy, the 1ine would have a severeimpact on scenic quality; not only is the canyon an area of high scenicquality, concealment of the line is difficult and the west bank of theNenana is Park land. The impact would be moderate near Healy and in theGoldstream Hills and low along the lower Nenana River. Impact would beless if Golden Valley Electric Association right-of-way were joined. Itwould be more difficult to reduce the visual impact of the transmissionline corridor from the air traveler, but the design of the transmissionfacilities would consider this important factor.

The installation of significant lengths of high voJtage undergroundelectrical transmission cable is limited by present technology. Fromthe standpoint of esthetics, underground transmission cables woulddefinitely be preferred to an overhead transmission system. Shouldtechnology of underground electrical power transmission become sufficientlyadvanced prior to transmission line construction, it may be feasible toutilize underground cable in'short reaches of the transmission systemwhere the visual obtrusiveness of an overhead system 'is particularlyobjectionab1e.

In seismically active areas the reliability of underground cablesmust be questioned where slicing of the cable can result from settlingor slumping of the soil; oil-filled or compress-gas filled cable mayrupture during soil movement; and it is more difficult to locate andcorrect damaged underground cable. Overhead transmission lines alsohave more inherent resiliency than underground cables.
4.14 Earthquakes. Several major and minor fault systems either borderor cross the Upper Susitna River Basin, and the southcentral area ofAlaska is in one of the world1s most active seismic zones. One of thestrongest earthquakes in recorded history struck southcentral Alaska inMarch 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 aMaximum Credible Earthquake of 8.5 magnitude with an epicenter of40 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
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Devil Canyon Dam could cause ice-fog conditions in that area duringperiods of extremely cold weather. Regulations of winter flows are notexpected to have any significant effects on river ice conditions necessary for the continued use of the stream for winter travel downstreamfrom Ta lkeetna.

The effects of possible high winds and icing conditions on thetransmission lines will be evaluated and design features will be incorporated into the construction of these facilities to reduce or eliminatethe adverse impacts posed by these conditions.

4.17 Air Pollution. Most of the existing electrical power in theSouthcentral Railbelt area is produced by gas, coal, and oil-firedgenerating units which cause varying degrees of air pollution.

Cook Inlet gas is a clean fuel that causes few serious air pollution problems at the present time. The existing gas turbines have verylow efficiencies and emit visible water vapor during the colder wintermonths. Also, nitrogen emissions could be of significant concern forany proposed larger gas-fired plants.

Hydroelectric energy could replace the burning of fossil fuels forelectric power generation in much of the Fairbanks area and could helpto alleviate the severe winter ice fog and smoke problems in that area.
Hydroelectric projects provide a very clean source of power withpractically no direct air pollution-related problems. This type ofelectrical power generation could reduce a substantial number of futureair pollution problems associated with the burning of gas, oil, andcoal. It would be necessary to burn some of the residue slash materialand debris during project construction and clearing operations, andfires would be controlled as necessary.

4.18 Social.

4.1a.l Population. Substantial increases in population are expectedwithin the Southcentral Railbelt area through the year 2000 and, withthe possible relocation of Alaska's State capital from Juneau to theRailbelt, an additional population impact can be expected in this area.
The population of the area will increase with or without thedevelopment of hydroelectric projects proposed for the Susitna River;construction of the project is not expected to have any significant longrange effect on overall population growth, but is rather designed tofulfill presently projected needs of a growing population as one alternative means of producing power which will have to be provided in oneway or another .."Thus the total amount of power generated by the proposed Susitna hydroelectric project would generally be an alternativesource, 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 hydroelectric development program could supply a substantla1
portion of the Rai1be1t'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. If larger amounts of electric energy are needed for a
program of heavy industrial development, additi ona1energy-produci ng
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 Southcentra1 Rai1be1t 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 Rai1be1t 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 facil ities 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 communities 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 faci1ities--these people would not create a significant social
or economic impact on the rail belt 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~10ng 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
cl ear from 1ate fall unti 1 early spring breakup. Studies to date
indicate that the sediment in suspension would not be high in the
rel eases 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 Devil 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,aild 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 wildli'fe 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 1:0 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, operati6n, 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 lirie itself. Although care
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would be taken to minimize these impacts to the greatest possible extent,
the overall natural setting and scenic quality of the damsitesand
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
harmful, would be of short duration. Other methods of disposal, such as
stacking, burying, and chipping, have related adverse impacts, many of
which are more severe or of longer duration 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 the tower
bases would be unusabl~. Also, the transmission corridor could attract
future corridors. This would further increase visual impacts associated
wi th the add it iona1 corri dors and structures.

Both temporary and permanent facilities 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 warmer
season; thus many of these workers would be seasonally employed.
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Susitna River at Vee damsite. This demonstrates the typically in
cised character of the Upper Susitna from Devil Canyon to the Tyone
River. Note that heavier vegetation is limited to slopes and creek
valleys.
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Susitna River at Vee damsite. This demonstrates the typically in
cised character of the Upper Susitna from Devil Canyon to the Tyone
River. Note that heavier vegetation is limited to slopes and creek
valleys.



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 requ i remen ts we 11 beyond the year 2000. The nuc1ea r 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 powerp1ants and coal.

It is assumed that hydroelectric power from the Upper Susitna River
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 A1yeska 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. Th~ 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 anticipaten 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 investigation.to meet el~ctrical ne~ds
in the Southcentral Railbelt area were grouped 1n three major categor1es:
alternative sources 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 area 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 Rajlbelt 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 area1s power supplies until the 1980 1s. On an
equivalent time-frame basis, coal is the most likely future electrical
energy soLirce for the Rail belt area, if hydropower is not developed.
The impacts of the coal alternative are discussed in the following
paragraph.

6.02.2 Coal. Coal is the most abundant fossil fuel in the nation.
SouthceritralAlaska 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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~I
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 base10ad thermal plants could be utilized
in the Railbe1t area by 1990. Coal and hydro potential for the South
central Rai1be1t 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
shi ft from oil and gas-fi red power units to coal as the pri nci pal 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 would 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 prevent 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 IIthermal pollution ll

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 will be
uti 1i zed for other purpo~"e'S:-~

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 exhaust is noisy, but
modern noise suppression equipment can reduce this impact. Energy
conservation aspects qf 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
1980's.

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
base10ad power for the Railbe1t 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 for-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 resources 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, water, 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 is 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 t'eflector
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 alternative power source for remote areas
with small loads. The extreme costs and envi ronmenta1 effects i nvo1ved
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. th0
esthetic, ecological, and environmental impacts of the large harve=~5

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
rail belt area to produce substantial amounts of energy. Associated air
quality and odor problems would also appear to be severe. Thls 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 Alaska Power 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 engineering1y 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 have 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
estab1 ished for fulfillment of projected growth needs in the Rai1belt
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 this time.
Rampart Dam could be developed if future national needs reconmend the
project's construction.

6.03.2 Wood Canyon. Another possible location fo~ significant
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 Chugach Mountains of southcentral Alaska. A "high dam"
would develop firm annual energy of 21.9 billion kilowatt-hours. A "10w
dam" 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, especially 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 alternative 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 miles west of Anchorage. The facility would 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 Southcentra1 Rai1be1t transmission system and the con
struction of a high-cost ll-mi1e 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 hydroe1ec~

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 Southcentra1 Rai1be1t 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. 1f an economically feasible plan can be deye10ped for
Bradley Lake, the project could be integrated with future development of
the Susitna River basin. By itself, this project would fulfill only a
small portion of the projected electrical needs of the Rai1be1t area.
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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 Rai1be1t area.

6.04 A1tern~tive Hydroelectric Plans in the Upper Su~itna River Basin:

6.04.1 General: Eight plans for hydroelectric development of the
Susitna River basin including the proposed actions were studied as
foll ows:

6.04.2 Devil Canyon. The possibility of a single dam development of
the Upper Susitna basin located at the Devil Canypn damsit~ 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.1. 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 river miles 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
rockfi11 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 ki1owatt~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 l,750
feet.
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This proj~ct 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 about 25 miles
downstream from the Watana site, would have proportionately fewer miles
of permanent roads and transmission lines 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 Canyon-Denali. 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
conal 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 Mil es of Billion Kilowatt-
of Structural Full Pool Surface Total Storage River Hours of Firm
Construction Height Elevation Acres Acre-Feet Inundated Annual Energ2'

Selected Plan:
--_._---~---- - - -~- ------- -- - .~~-~ - - - -- - - -

Devil Canyon Concrete, 635' 1,450' 7,550 1,050,000 28
thin-arch

Watana Earthfi 11 810' 2,200' 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 Ea rthfi 11 455' 2,300' 9,400 920,000 32
Denali Earthfi 11 260' 2,535' 54,000 3,850,000 34
Totals 88,400 5.6
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Totals 104,550 6.8

Devil Canyon Concrete, 635 1 1,450 1 7,550 1,050,000 28
thin-arch

Watana Earthfi 11 515' 1,905' 14,000 2,420,000 40
Vee Earthfi11 455' 2,300' 9,400 920,000 32
Denali Earthfi 11 260' 2,535' 54,000 3,850,000 34
Totals 84,950 6.2
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This alternative has significantly greater total adverse environ
mental impacts than the recommended plan (Devil Canyon and Watana
development) and is 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. TheWatana Da:,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 ~verall 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
1ength.

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 resetvoir; 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 below.

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
desirable alternative than the one-, two-, or three-dam plans.
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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
desirable 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 ~ena1iDams and a low reregu
1ating 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 reregu1ating 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 impacts caused by the reregu1ating dam just below Portage Creek.
The plan is 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 Rai1belt load centers. In
determining the preferred system, the Alaska Power Administration
studied all feasible ~orridors joinin~ the upper Susitha complex to
Anchorage and Fairbanks. The most feasible corridor was selected on the
basis of cost, reliability, and potential environmental 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
a1ternati~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--:--TI 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 moist tundra and 20 miles of upland spruce-hardwood.
In comparison to Susitna there would be 1,610 acres less 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 mil es, versus 52 mi 1es for the comparable Sus itna 1 segment. Thi s
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 impacts 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.

Nenana 3. This corridor is 231 miles long, 33 miles longer than
Nenana 1. It 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 comparable
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 whi ch it follows to Healy. Ecosystems trav-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 related to powerltne
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 would require clearing of about 100 acres less than Nenana 1;
Dall -sheep 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
electricity to the two major load 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 toWatana Damsite thence southeasterly
over a sparsely forested, poorly drained plateau to the head of 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 Damsiteand the Little
Ne1china River, and upland spruce-hardwood in the lower valley. Between
Devil Canyon and the Little Ne1china River, the corridor generally runs
between caribou calving and wintering ranges. Also, some wintering
range is traversed along the Little Ne1china 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
thanSusitna--most1y 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 A1eyska Pipeline to Glennallen. From Glenallen it parallels the
Glenn Highway up the valley of the Taz1ina 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 the segment from Watana Damsite to
Slide Mountain the potential for permafrost degradation is very high.
Frost heaving would entail high maintenance of this line and road.
Subsequent erosion could 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 Hfghway to Paxson would be high as a result of large numbers
of viewer-contacts and little opportunity for line 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
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with the least opportunity for transmission line concealment.
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Denali Highway bridge across upper Susitna River. This area would have
been inundated by a dam at the Denali site.
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~' 7.0 RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MANIS 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 "dead storage space II (space below the
lowe~t water intakes for the powethouses) 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 for 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 nationls 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 durjng--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 "imprinted" 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 site~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.

8.02 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 event, however, the sites would be
permanently lost to alternative future uses.

One old cabin site, probably related to early mining 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 ~eveloped, 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" 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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8.04 Construction Activities.

8.04.1 Fuel Requirements. Significant amounts of fuel oils and gasoline
for use in transportation and construction activities related to project
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 lO-year period,
depending on the final development program.

"8.04.3 Material. All the material used 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 throughoutthe investigation. Coordinatinn with various agencies and groups wasmade to provide and to obtain pertinent information, and the followingmethods were used: public meetings, workshop meetings, and informalmeetings.

9.02 Public Participation Program. A workshop meeting was held inAnchorage on 30 April 1974 to discuss the study with interested environmental groups. Representatives of the consultant firm of Jones andJones, which was contracted by the District to conduct an inventory andevaluation of environmental, esthetic and recreational resources of thestudy area, presented and discussed results of their studies. A similarworkshop meeting was held with Federal and State agency representativeson 29 October 1974, and another was held with Native Corporations on12 March 1975.

Initial pUblic meetings were held on 6 May 1974 in Fairbanks and8 May 1974 in Anchorage to notify the public that the study had beeninitiated, and to furnish available information and receive comments.Several environmental groups stated that they would reserve judgement ofthe project until the Draft Environmental Impact Statement was availablefor review. Concerns expressed by these groups (the Alaska Center forthe Environment and the Sierra Club) included impacts upon the futurequality of life in Alaska which would be caused by hydroelectric development.They also questioned the Alaska Power Administration1s projection ofpower needs, the examination of alternatives, and the shipping of Alaska'sfossil fuels elsewhere. They stressed the need for coordination withthe Alaska Land Use Planning Commission, and suggested public hearingson the Final Environmental Impact Statement.

Interim public meetings were held in Anchorage on 27 May 1975 andFairbanks on 29 May 1975. Environmental groups represented included theAlaska Conservation Society, the Sierra Club, and the Alaska Center forthe Environment. Comments of these groups included the opinion that theproject would spur more growth, but that nuclear energy was believed notto be an acceptable energy source at this time. They further recommendedthe alternative of burning solid wastes to produce power. They weretroubled by the location of transmission lines, and stated that we mayhave a greater need for hydroelectric power in 50-75 years. Theyquestioned hydroelectric power as being a renewable resource. Otherconcerns included land status of the affected areas, siltation, costs ofpower, 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. Comments 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

frazi1 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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PROPOSED TRANSMISSION LINE CORRIDOR

(Photos courtesy of Alaska Power Administration)

Lower Susitna River Valley. This area is characterized by extensive muskegs, intermingled with
bottomland spruce-poplar forests. Pennafrost isabsent 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 tum by forests dependent
upon well-drained soils. TIle 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 crossing the Talkeetna River near the right edge of the picture.

Town of Talkeetna. This town is at the confluence of the Talkeetna,Susitna, and Chulitna Rivers. The Alaska Railroad can be seen crossing the Talkeetna River near the right edge of the picture.
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Near Honolulu on the Anchorage- Fairbanks Highway. Biomes shown on

low brush muskeg in foregrm.md and upland spruce-hardl.,rood in back

grotmd. Black spruce in foregrotmd are associated with poorly drain

ed soils and/or shallow permafrost tables.

Near Honolulu on the Anchorage- Fairbanks Highway. Biomes shown on

low brush muskeg in foregrOlm.d and upland spruce-harrn.vood in back

grOlm.d. Black spruce in foreground are associated with poorly drain

ed soils and/or shallow permafrost tables.
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Alaska Range from Anchorage- Fairbanks Highway near Broad Pass, latespring. Vegetation biome is lowland spruce-hardwood. Soils here arebasically glacial deposits.

Alaska Range from Anchorage- Fairbanks Highway near Broad Pass, latespring. Vegetation biome is lowland spruce-harchvood. Soils here arebasically glacial deposits.



Looking south along Nenana River to Upper Nenana
Canyon. The AndlOrage- 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 ncKinley Park. Alaska Railroad is off left
hand edge of photo. Land left of river is
within MOlmt r.'1cKinley National Park.
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1be Tanana River flood plain. This area is extreme
ly flat and poorly drained. 1bree types of biome
are represented in this picture: muskeg, lowland
spruce-harct"ood, and bottomland spruce-poplar. The
dark forests are mainly black spruce. The sinuous
lighter forest is white spruce, aspen and birch.
This forest type prefers well-drained soils, and
so is found on old levees of existing and extinct
channels.
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOiL CONSERVATION SERVICE

204 East 5th Avenue, Room 217,'Anchorage, Alaska 99501

December 2, 1975

Charles A. Debe1ius
Colonel, Corps of Engineers
District Engineer
Alaska District. Corps of Engineers
P. O. Box 7002
Anchorage, Alaska 99510

Dear Colonel Debe1ius:

We have reviewed the draft en,vironmenta1 impact statement, "Hydroelectric
Power Development, Upper Susitna River Basin. Southcentra1 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.

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 well 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.
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We appreciate the opportunity to comment.

Sincerely.

enclosure

cc: Council on Environmental Quality (5 copies)
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

': I
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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
for 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 through 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 soils. They may, however, eventually
support water-tolerant tree species .

.-.
~ Concur. Unavoidable construction scars related to project features,

such as roads and borrow areas,_ will be rehabilitated, including
dressing with topsoil and appropriate 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 of soils, and other
relevant factors.

,)
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U'NITED STATES DEPARTMENT OF COMMERCE
The Assistant Secretary for Science and Technolo~
Washington, D.C. 20230

November 25, 1975

Colonel A. Debelius.
District' Engineer - Alaska District
Corps of Engineer~

" U. S. Department of the Army
!ii

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 'expeditetransmittal 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 giving 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.

:1

!

Ii

n i

I

"I!I,

Sincerely,

?:i~~~
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
National OC,eanic ii'nd Atmospheri,c Administration
N~T.~~)~.\l_,\\C·\;t:::r,~~: F,\':,~~ - ." '.

. 'c; "s' .', . .~ 'i.lt-· -
JhV~, i.l~l.nn .. r""c. c: .........o .

'".

Reply to Attn,of'W2,,2!AE

Dr. William Aron
Director, Office of 'Ecology and Environmental Cori~ervai::i6n (EEl'

, " _, " Jji\;·~.;.:,·L :~:~;:·j.[D ilX
Dr. George' p, Cressman" k, c. li,.LLGi;Ui
Director, Nationai,Weather Service(W)

DElS 7509.61 " UppeJ:' Susitna River Basin, Alaska

The plan proposes the construction of, ,dams and power plants on

the upper SUSlTNA River. The operation of these facilities will

impact upon the public river and flood forecast warning service

provided by the'National Weather Service in this basin. These

services emanate fromNWS offices at Anchorage and Fairbanks as

described in the enclosures., This ,should be made a part of the

ElS,
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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 Environmental Conservation

Dr. Gordon Lill (signed) GO
Deputy Di rector RDON LlLL
National Ocean Survey

C52/JL~

6

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 activities and projects.

The following corrment 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 w~numents, NOS requires not less
than 90 days notification in advance of such activity in order to
plan for their relocation. NOS recommends that funding for this
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

() 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.

583

RESPONSE TO COMMENTS BY
U.S. DEPARTMENT OF COMMERCE

NATIONAL OCEAN SURVEY

() 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.

583



U.S. DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration

. NATIONAL MARINE FISHERIES SERVICE
P. O. BOX 1668 - JUNEAU, ALASKA 99801

November 19, 1975

Colonel Charles A. Debe1ius
District Engineer
Alaska District, Corps of Engineers
P. O. Box 7002
Anchorage, Alaska 99510

Dear Colonel Debe1ius:

The National Marine Fisheries Service has reviewed the draft environ
mental impact statement for IIHydroelectric Power Development, Upper
Susitna River Basin, Southcentra1 Railbelt Area, A1aska. 1I

In order to provide as timely a response to your request for comments as
possible, we are submitting the enclosed corrunents 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
-~ALI!/11u4~ .
.~ Harry L. Ri etze

Director, Alaska Region

Enclosure
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Date November 19, 1975

U.S. D£:;:;),.~MrMENr C~ cuMMERCE
Na~ii3r;al 'iJc3anic iind A~mg~p:J.l.rlcAdmininration

!J(J. i. ':OYlIl L i-!11.1'1:WJ .'·'i:;J,r.:;Y·1:e:; D&'f'vice
1". (i. h0X lC:C8~ Jun~a.u~ A7,~sY..a 99802

Reply to Attn. of: FAK/RJM/

To : Director, Office of Ecology & Environmental Conservation, EE

Thru: Associate Director{for~Rerour'7Ma~agement, F3
From ~.Jlarry L. Rietze g..~u/H.~TDirector, 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 September 30, 1975, has
been received by the National Marine Fisheries Service for review and
comment.

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 SusitnaRiver 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 becau$e inventories and evaluations
are still being conducted by resource agencies.

!/ 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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Specific Conmlents

4.0 Environmental Impacts of the Proposed Action
4.02 Fish

I
Page 49, paragraph 7. He believe the collection of one field season's

9 d.ata 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.

10
Page 49. paragraph 8. The statement regarding the elimination of
salmon egg destruction should be qualified by noting that it is based
on an-inconclusive sin~le-year observation. l:/

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
_Iconstructed 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 tqe 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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RESPONSE TO COMMENTS BY
U.S. DEPARTMENT OF COMMERCE

NATIONAL MARINE FISHERIES SERVICE

,1 Comment noted.

tj The 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 made to obtain the needed data to develop both'~esign 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 detailed analysis.
As post-authorization studies proceed, supplements to the statement
will be prepared and coordinated.

:1 Noted.

id Water qual ity degradation during construction would be 1imited 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.

jl}_ 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 dependent upon congressional appro
priations:

1;, I The proposed new natural gas pipel ine 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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DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
ARCADE PLAZA nUILDING, 1311 SECOND AVfNlJf

SEATTLE, WASHINGTON 98101

R EGlON X

Office of Community
Planning & Develop~ent

Charles A. Debelius
Colonel, Corps of Engineers
Alaska District Corps of Engineers
PO Box 7002
Anchorage, AK 99510

Dear Colonel Debelius:

IN REPLY REI

10D

Subject: Draft Environmental Impact Statement
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 facilities,
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~~}/. Li

" J l ,

"',fl ~. I:/,/ #U~,I .. >d~,4 .~,
I, ert 'c. Sc ll.a

ssistant Regional Administrator
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RESPONSE TO COMMENTS BY
U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

::i.J Comment noted.
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,>; Ilt:Pl Y IlEH.1t TO'

700

United States Department of the Interi()r
ALASKA POWER ADMINISTRATION

P. o. BOX 50
JUNEAU. ALASKA 99802

December 1. 1975

14

15

Colonel Charles Debelius
District Engineer
Corps of Engineet's
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. "Hydroelectric 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.

16

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,
"A Detailed Report on the Fish and Wildlife Resources Affected by the
Vee Proj ect, 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' proposed development plan is authori·zed (Devil Canyon
and Watana) • we believe it is probable that the Denali Dam would
receive further consideration as a potential addit~onaldevelopment. 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 draftEIS.

1. (n. Description of Action. Suggest including a concise description
of actions involved in constructing and operating the transmission system
(clearing. access. towers. lines, substations, maintenance).

2.02.2.2. Raptors. 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 proj ect 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 andAPA 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, "Alaska Natural Resources and the Rampart Project,"
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,n 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.

Sincerely yours,

..<V~7~_O_
v

Robert J. Cross
Acting AdmiOnistrator

Enclosure

cc: Office of Environmental Project Review
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1875 - Brigham Young University Centennial-1975

July 14, 1975

Mr. Melvin Monson
U. S. Fish and Wildlife Service
813 "0" Street
Anchorage. Alaska 99501

Dear Melvin:

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-Fairbanks. Fairbanks-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 Fairbanks
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 Sum~it

Lake region to the Denali Highway region. thence. north along the
Anchorage-Fairbanks Highh'ay 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.

593

U.S.:' .
r>.,.~:

Jr!/ if:...- ......

1875 - Brigham Young University Centennial-1975

July 14, 1975

Mr. Melvin Monson
U. S. Fish and Wildlife Service
813 "0" Street
Anchorage. Alaska 99501

Dear Melvin:

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-Fairbanks. Fairbanks-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 Fairbanks
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 Sum~it

Lake region to the Denali Highway region. thence. north along the
Anchorage-Fairbanks Highh'ay 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.

593



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, 2 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 rydroelectric
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 source~ utilized in revising
the document.

16 The environmental impacts stated for the upstream damsites 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.

t 8 Comment noted,

19 Comment noted. Referred letter is included in the EIS as an
attachment to APA's letter.

2UComments noted.

21 Comment noted. See response number 17.
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

I
Section 2.0 Environmental Setting without the Project, covers the existing
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.

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.

We have completed o~r review of the draft EIS on the Hydroelectric Power
Development for the Upper Susitna River Basin Southcentral Railbelt Area.

Dear Colonel Debelius:

OCT 30 1975

Colonel Charles A. Debelius
District Engineer
Department of the Army
Alaska District Corp of Engineers
P. O. Box 7002
Anchorage, AK 99510

ALASKAN REGION
632 51XTH AVENUE
ANCHORAGE, ALASKA 99501

TELEPHONE 272-5561

The following comments are offered for your consideration as you prepare
your final EIS.

22

24

23

Thank you for the opportunity to review and comment on your draft EIS.

Sincerely,
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RESPONSE TO COMMENTS BY
U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL AVIATION ADMINISTRATION
ALASKAN REGION

~ ..~ The suggested change has been made in the appropriate section inIdl~
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
longer needed.

i~} 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
8130 STREET

ANCHORAGE. ALASKA 99501

99510

dolon"l Chnrles A. Dchelius
District Bn~in"er, Cor~s of En~incers

IIlr <.1(1). Di stri c t
P. O. Box. 700?
/\nchort'l,,:e, AlC

Upper SUSl tna TTyoroe1e~tri.c
Power Development ER 75/942

NPAEN-PR-EN

25

26

27

Dcnr Colonel DC'helil1s:

The 1\]'H;1~A Ar~fl of the U. S. Fi.sh 'mo Hilc11ift Service hns the follo\oTin~
com~ents to offer on this environmental statement.

w~ renret thnt th~r" wns no ~cneral discussion incluc1ec1 on nossihlc niti~atin~

measures to he emnloyec1 in the project. l-Ie unrlerstano that Cletailed .sturlie!'!
unrlert:l!<en hy the Cor!"ls IRter in the l1uthori7.rttion rroC':css ~,Ti.ll nrovide the
h:u;es on which r.;tin:ltinn M('H1Sllres wi.ll he (lp.v('lor~rl; however, :l ~enerAl

Ollt U nf' 0 f pOS '1 i h] (' "1:1"li orn tin" fTlcnSlIT.'(,s :l t th;!'! !"Ioi"t "10111,1 l;e i. n formll t. i v(>.
},OS'1 of hnhit.nt, for cy'l1T"'plt:l, m;"'ht he mit:!~llteo h~' I'l.c~llisition or rT.'otcC':tion
of RiM:! lnr .",crcn~e f'lqet·Thl'!re. Anti d.pnterl hefivy 1\5(' hy recr.eAtion; !'!ts mi~ht

he :l11,.vi:ltC'o hy !,]ndn~ lIccess rOfids so AS to diRco1\ra~e slIch lI!'!e or hy
ORV re;'1I1ations enforced hy the Innd-ml\nnr.in~ l1~ency. An O1ltline presentation
flllCh n!'; thi s "TOU] rl cleArly rl~~onst'rnte thc forctholl~ht ~iven thi.s subject by
the Corpe: ~Tithout reCluirin3 detail "'hich :is unavai.lable yet.

We Are r]~ns~el to note that ~onsirleration will be r,iven to improvin~ fish
access to and from some of the sloughs and tributaries downstream from
Devil Canyon. We are also ~leased that the results of onr,oinr, studies
under the direction of the Fish and Wilrllife Service will he used during
the final desi?,n phnse studics for feasible projcct modification and
mitir.atin~ measures.'

SPECIFIC

SU1l1%1rV, 3B anrl pll~e 53, pnr1l. 3 .,. the present document tenc:ls to minimize'
impacts to moose habitat. Especially on pa?,e 53, the effects of the loss
of T:X>ose habitat should be described in detail and thete-r~"preferred"
nnel "critical." defined. The number of acres to be inundated and secondary
adver!'!e effects, if any, should be discussed. A small loss of habitat may
not ~nnear to be si~nificant when assessed alone, but when added with all

the statewide losses'of similar size, the loss may be 8i~nficant.
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Pa~e 23, pllra. 3 - Oth~ IHrds. The statement "So!"'1e incidental hunti.n~

takes plAce nlon?, the Denali ni~h,,,ay" is misleadin~, thou~h this is presurnahly
a reference to'~ame bird .huntin~. Huntin~ pressure ~enerally is ~eavy alon~

the Denali IIip,hway and this statement needs to tie more. closely "lith bird
huntino. only.

Par,e 37, first para. - Other;·For.!'..! of Tra~orEti~. The statc~ent concernin?:
shallow-draft river boats, small'boats, canoes, rubber rafts nnd kayaks
needs expandinr., si.nce La'~cs Louise, Susitna, Tyone and the Tyone River
connlex in the Upper' 'Susitna drainl1n,e receive heavy boatinr; and floatplane
use by hunters and fishermCnl from the Glennallen lmd Anchorare area.

Pa~e 4~, nara. 3 - The statement " ••• and a minimal amount of resident fish
habitat at the mouths of a fe\': of the tributll.ries that enter the Susitna
:Uvtrr in the 2~-mile section of the proposed dams1te" shouln be e:<panded to
identify hO"l mAny trihutaries enter the Susitna TH.ver in the nffected reach
of river nnd to ni RCUSS more fully the "mi.nimal fish hAhitAt".

I~O
p:t."'e I:f'., ntlTR. 5 - Thi S !'larll~r:'lrh. shouln he eX!'ltlnflcn to in("1.110e the Anti~i!nltenI
nllT:1hcr of "rl'lre occasions" l-Then e,=cess "mtcr wOl)lc1 he diverten ov~r the. ,
~r;llwny, the clinAti~ or en~ine~rin~ fActors !'lreci!'litAtin~ thesn occasions,
non the de~r.ne of si~nj,ficnnt adverse j.mptlcts on fish :mrl ver>~tntion.

PI1~e M', pn"''''. n - ThiR ·!'lI)r ...,.~r..1!'lh ~ho"ln ~!'lnci. fy the l'(""'~s of ~r)O!'l(~ hn.hi t.qt I
inllrtrlntt"n nnd itR i1'/1!'lortl'lnce to mOORe. 1.ikm'li~p., the fi~h h..,hitFlt intmnaterl
5hol11(1 ht" (Ieserthen in ~reat.p.r det.,,;}. HO"l milch fiRh hn.hitFlt wi.ll he ~2

inttnOl'ltr.d non \-lhat R!'ed(\s '''ill he llffectcr'l? HhFlt t?!'l~fi of fjfih hFlh1tat will
he cranten at hir.her. elnv1\tions ann ,·ihat s,!>edes C're cX!'lectec1 to tlse the
"new" hal'l! tnt?

PI'l"'e 51, ll'lst PI'lTI'l. - H<'! sur>~t"st !'illl,stitlltion of thp. "r01-rl "fr...,niJe" for the I
Horn "siMnle" in the stl'lte1"lent, IfTTnwt"ver, the tlC"!tl1\t:le fooo eh.,in i.n the tai~n 33
(hOTf'lll fort>st) .1nO tlmelr.q is p.xtreMely si1"l!'lle, Ilnrl ns Fl r.C's1.1lt, elisruption
of. hnhi. trt for one sned eR C1tli.te oftE'n i.noi r.eetly tlffeetR nnny other. S!'led.eR."
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or at the least a secondary impact of ma~nitude, it should be explored here.
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Thnnk you for the op!'lortuni t)' to revi.c~., this drnft r:t ..~ten:ent. AF. an a~encv
with specific rcs!'lonsihi1ities related to the project, the Fish and Wildlife
Service looks fonrard to rCViCl'ling the other documents as the pro.iect ~oes

throur,h its authorization procedure and offers to assist at any tine.
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RESPONSE TO COMMENTS BY
U.S. DEPARTMENT OF THE INTERIOR

FISH·AND WI~DLIFE SERVICE

;<....J An outline presentation of possible ameliorating or mitigating
measures can not be made until a determination as to what types
and to what extent such measures will be required. As stated at
the end of Section 1.0: IIExamples 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 species, and specific actions which should be taken to prevent,
ameliorate, or mitigate these impacts. 1I

. The provisions of the
1958 Fish and Wildlife Coordination will be fully complied with in
the consideration of project damages to fish and wildlife resnurces.
and the implementation of appropriate ameliorative or mitigative
measures.

~-..-,.
f~'J Comment noted.

C'"j True, past fish and wildlife reports generally discounted moose;"" - habitat in Devil Canyon and showed comparatively low moose popula-
tions in the Watana reservo.ir area. A definition of II preferred ll

and II critical ll 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.

~,3The words II game bird ll have been added to the statement to clarify
this discussion of hunting pressure.

;.,;.;J In Section 2.03.3 (Transportation), the EIS i ndi cates boating and
floatplane use in areas of the Upper Susitna River Basin.

Cl~) 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, whil"e 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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i
i 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 4.0 ;of the EIS. Acr.es of significant moose habitat
can only be determined from studies 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 cre~ted 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.

We di sagree. 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 "s imple" food
chain in which loss of one link might directly affect the entire
system.

~ 4Comment noted, but past studies indicate low numbers of moose are found
within the proposed reservoir areas.

~ 5 See response number 255.
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United States Department of the Interior
GEOLOGICAL SURVEY

RESTON, VIRGINIA 22092

o,,,e& 0' TilE DIRECTOR

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
Survey report, "Preliminary 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 toat "on~.must assume that the proposed
D~vil Canyon and Watana Reservoirs could be subjected to earthq~ake

generated landslides" (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 "during a
major seismic event these sedim~nts may slide and generate waves in
the reservoir" (p. 14, par. 2)~ Another hazard. discussed 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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of damage by seichtls that might develop· in the reservoirs .durin~ earthquakes
has been briefly discussed (p. 14-15). Possible hazards of earthquakes .
induced by reservoir '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 proposed 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 Devills
Canyon dam are compared to the natural fluctuations of about one foot (p. 46,
par. 5). However. the natural daily fluctuations occur durin~ the spring
and summer runoff of snow-melt at high flows while those after construction
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 occasions
when this diversion would take plactl. 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 ~eology

(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. Afthough 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 evaluation in general terms.

I
T.here is some apparent con.flict in the interpretation of the Alaska Native
Claims Sdtlement 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 understandifig of the Bureau of Land Management'is yet to be settled.

We thank you for the opportunity to comment on the draft environmental
statement.

Sincerely yours.
....-

L;i._-<--~A""''V1°~
~~tor ..

604

40

36

37

38

39

of damage by seichtls that might develop· in the reservoirs .durin~ earthquakes
has been briefly discussed (p. 14-15). Possible hazards of earthquakes .
induced by reservoir '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 proposed 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 Devills
Canyon dam are compared to the natural fluctuations of about one foot (p. 46,
par. 5). However. the natural daily fluctuations occur durin~ the spring
and summer runoff of snow-melt at high flows while those after construction
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 occasions
when this diversion would take plactl. 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 ~eology

(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. Afthough 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 evaluation in general terms.

I
T.here is some apparent con.flict in the interpretation of the Alaska Native
Claims Sdtlement 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 understandifig of the Bureau of Land Management'is yet to be settled.

We thank you for the opportunity to comment on the draft environmental
statement.

Sincerely yours.
....-

L;i._-<--~A""''V1°~
~~tor ..

604



RESPONSE TO Cm1MENTS BY
U. S. DEPAIHMLNT OF TIlL 1NlLlUOR

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 will be operated in a manner similar to the
normal load demand of the rail belt 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, thusregulati.ng the Watana
disch~rges 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..

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.

':'3'"t.. •. This paragraph has been expanded on page 48 of the EIS.
frequency is approximately once every 50 years.
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.:·3'"t.. •. This paragraph has been expanded on page 48 of the EIS.
frequency is approximately once every 50 years.
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3~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 Canyondamsite but below
the upper reaches of the Watana reservoir is confined to a steep
walled, 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 coupled 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 util ity corri dors and an ana lagous observation
,of groundwater interference along these routes would indicate
few potential problems.

4UThe 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 3.02inEIS.
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UNITED STATES

DEPARTMENT OF THE INTERIOR

BUREAU OF INDIAN AFFAIRS

Juneau Area Office
P. O. Box 3·8000

Juneau, Alaska 99802

IN RE.PL'w' f~Lf'f~H I()

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 I
ahd 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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RESPONSE TO COMMENTS BY
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BUREAU OF INDIAN AFFAIRS

~~~ Comments noted.
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I,

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 REPL Y REFER TO.

1792.5 (911)

We have reviewed the draft environmental impact statement titled
"Hydroelectric Power Development, Upper Susitna River Basin, Southcentral
Railbelt Area, Alaska" ER 75-942. 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 ,~:~

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 Dam project is being placed on one of I
the major river drainages in southcentralAlaska, but the DEIS does not
provide a .comprehensive overview of the impacts of this proposed hydro-. i~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 ~,
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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45I
far beyond the feasibility stage and should require a detailed EIS
Whichevalua.tes all possible impacts. If another impact statement
will be prepared after design and further studies, this should be
so stated or explained.

3.

46

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.

47I
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.

48 IThe project would also promote the development of adjacent private
. (Native) 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 comprehe.nsive 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 s.trengthened,

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 2.01.4.3

521
It is impossible to consider the environmental impacts of the
transmission corridor as described. A considerable expansion
this sec·tion is warranted.
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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 anadT'omous 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 propos~d 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.

154

55

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

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.
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60

61

I

It is also incorrect to say that the Upper Susitna RiverB~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 hUt:lters, fishermen and miners utilizing the Susitna
RiverBa~in. Reference: Upiversity of Alaska 1975 DRV Study (report
be ing 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 IX>Pulat ions • .

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 underANCSAfor 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.

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 remain at natural level of 320 F. Fish, being
cold blooded 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 stress 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 !'ate 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 ror resident andanadromou5 fish with little hope ror
mitigation. This shouldbeqlearly 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 offish? Presumably some sort I
of evolutionary adaptation is to be accomplished in a short period
of time to complex habitat changes and alteration of natural biological ,65
cues. More likely, theadj ustment will be a substantial decline in
fish population numbers. This should be positively stated.

Page 50, paragraphs
C
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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661
value of the
tributaries.
provided the
available.

river, namely winter habitat for fish from sloughs and
Additional s~awning habitat will not be of any value,

critical winter habitat for fish survival is not

67

68

69

Pages 55-56, 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 of the 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 case
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

70ICare 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.

71 IAn expansion of the brief discussion of planned landscape management
techniques would be appropriate.

IThe last sentence in the first paragraph should read positively,
72 "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'ea 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,Ie,0, J. ,f /.--

Udldt~e--
Curtis·V. McVee
State Director
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RESPONSE TO COMMENTS BY
U.S. DEPARTMENT OF THE INTERIOR

BUREAU OF LAND MANAGEMENT

J.l~ The purpose of future design efforts and ongoing studies is to
- obtain additional environmental data. The EIS will 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'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.

'li.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 UpperSusitna Basin as being beneficial. The EIS
fully addresses the general impacts expected to result from such
access--both adverse and beneficial. Any IIbenefits ll from such access
are not weighed as a trade-off to adverse impacts which mayor may
not occur downstream.

'-is 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.

':.iG 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.

'x~? Comment noted.
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48 Comment noted.

4 b 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 responsibility 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 descri bes suspected and known impacts of ATV access to
basin moose and caribou herds. It also acknowledges that road
access wi 11 .i ncrease thepotenti al for additi ona1 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. When this
occurs, with water having been concentrated in a single channel, the
summer 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.

bSAs stated in the IIS, 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.

t>:?The extent of floatplane use is described in more detail in a pre
vious paragraph entitled Air. The terms "minor" and "common" are
relative in context. In comparison to known areas of common or
high floatplane use in Alaska, such use in the Upper Susitna Basin
is considered to be relatively minor.

~3 Again, livery 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.

~~) 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 ~o an amendment to PL 92-203 and possibly to Alaska statutes.

ty!~ 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.

b:~ Comment noted.

bJ Comment noted.

{)1 There appears to be a conflict between the first sentence of this
paragraph which states: "...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

618

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.

bSAs stated in the IIS, 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.

t>:?The extent of floatplane use is described in more detail in a pre
vious paragraph entitled Air. The terms "minor" and "common" are
relative in context. In comparison to known areas of common or
high floatplane use in Alaska, such use in the Upper Susitna Basin
is considered to be relatively minor.

~3 Again, livery 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.

~~) 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 ~o an amendment to PL 92-203 and possibly to Alaska statutes.

ty!~ 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.

b:~ Comment noted.

bJ Comment noted.

{)1 There appears to be a conflict between the first sentence of this
paragraph which states: "...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

618



would be no impact on fish.life, adverse or beneficial.'" The content of
the remainder of this paragraph is noted.

65The statement has not been modified. Comment noted.

66 Comment noted.

67The 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 II probable ll wilderness classification is accurate.

73 It is stated in the EIS: IIDegradation 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. 1I 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.

74 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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770nthe'ton'trary,' there are 'existing- fl obdi ~g problemsalong. the
Susitna River which require control. One lnvolves 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 clear that the depicted transmission
corridors are all alternatives which were considered and all but
one of which were rejected. There are nO transmission 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" d1.rectly to your office.
Our comments are as follows:

A section should be included to show projected future power require
ments of ,the railbelt area. This section should provide a comparison
of existine requirements and projected needs.

The impacts concerning recreational opportunities need expansion. In
a land of so many natural lakes it seems that a reservoir of the
proposed design (long and narrow) would be of little recreational
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 further developed. The summer draw down
of the Watane projectwiil impair the recreation use of the project
and leave a barren area which will not be ~vailable for any use or
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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Pass area and the Nanan~ 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 m~ning 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 sources.

6.02.3 Oil and Natural Gas

85 I
These fuel sources need to be considered in more detail.
available in the Fairbanks area by 1986 and what are the
benefits in relation to the $1.343 billion 1975 required
dam project•.

6.04.2 Devil Canyon

What will be
cost
for the two

86

This alternative should be more carefully examined. Even with a low
firm energy capability it appears that this project would produce
power during the season 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.

8~ IWe recommend that the question of environmental impact versus cost
t 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- I
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. I
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 ~()

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.

Sincerely,

Albert G.Henson
Project Leader

AGHenson:jkm
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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 f1atwater 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 cif its drawdown. The loss of white
water, itself, cannot be measured in terms of trade-offs to recreational
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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 a1inement of this facility. Consideration of underground cables
has been made, and a discussion of this alternative has been added to
the EIS.

83 Achievement 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 pla.veda 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 Cre.ek 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 "strip" 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 bi 11 ion kilowatt-hours of fi rm 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

Pacific Northwest Region

Fourth and Pike Building

St.·allle, Washington HSIOI

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
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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I
The National Register Criteria (36 CFR 800) should be applied to the

9 4
cahin which was identified by the Alaska Division of Parks and would
be inundated by the Watana reservoir. These procedures were printed

. in the Federal Register of February 4, 1975, and should be consulted.

Sincerely yours,

!k..•.'!jir,~
Edward J. Kurtz
Acting Regional Director

6,28
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RESPONSE TO COMMENTS OF
THE NATIONAL PARK SERVICE
PACIFIC NORTHWEST REGION

9i 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--Mount 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 transmission line
corridor.

~2 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
wi 11 be cons idered i ncl ude env i ronmenta1 impacts, techni ca1 problems,
maintenance, and reliability.

~:3The EIS has been expanded to include a discussion of the relative
impacts of the alternate transmission line corridors.

~~ 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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IN REPLY REFERTO:

E3027

UNITED STATES

DEPARTMENT OF THE INTERIOR

BUREAU OF OUTDOOR RECREATION

NORTHWEST REGION

'000 EFCOt'D A)'EN"E 915 SECOND AVENUE. RM.990

sF''''''., '.s'.'IIf'••e •. °UQ4 SEATTU, WASHINGTON 93174

Colonel Charles A. Debelius
District Engineer
Alaska District, Corps of Engineers
P.O. Box 7002
Anchorage, Alaska 99510

Dear Colonel Debelius:

NO\.' ~ 1975

The Draft Environmental Statement, IIHydroelectric Power Development,

Upper Susitna River Basin, Southcentral Railbelt Area, Alaska,1I has

been received in this office for review and comment. The following

comments 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

recre,ation facilities, and to and along the transmiss,·on corridor has not

95 been adequately addressed. Locations and impacts of roads whether per

manent 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 discussecl

in greater detail also.

~ IIt 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.
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Sincerely yours,
Maurice H. Lundy
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Sincerely yours,
Maurice H. Lundy
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RESPONSE TO COMMENTS BY
U.S. DEPARTMENT OF THE INTERIOR

BUREAU OF OUTDOOR RECREATION

95 Specific 1ocati on 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-mile road to the Watana damsite (Figure 4). Location, design,
construction, rehabilitation, and maintenance of the project road
system will be given prime cons~deration with the utilization of
good landscape 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.

~() 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 to 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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98

U. S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION

Room 412 Mohawk Building
222 S.W. Morrison Street
Portland, Oregon 97204

November 24, 1975

'IN REPL.Y REFER TO

10ED.3

Colonel Charles A. Debelius
District Engineer
Alaska District, Corps of Engineers
P. O. Box 7002
Anchorage, Alaska' 99510

Re: Draft Environmental Impact Statement
Hydroelectric Power Development
Upper Susitna River Basin
Southcentral Railbelt Area, Alaska

Dear Colonel Debelius:

We have the following comments on the above DEISwhich 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.

991 2
•

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.

100

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 m&y occur during construction
should be discussed.

We appreciate the opportunity to comment on this draft EIS.

Sincer ly"yours,

~_~:h-c.c/(?&~~G{u.:/_
Richard C. Cowdery, Direc~

Office of Environment and Design
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RESPONSE TO COMMENTS BY
U.S; DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION

98 Comment 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 reconnaissanoe will be made
of the entire transmission line,corridor prior to establishing the
exactalinement 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 nighway system,
overall, should be minor.
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Form JuT F 1320.1 0--67)

OfFICE OF THE SECRllARY

November 11, 1975DATE,

Hydroelectric Power Development, Upper 10 reply

Susitna River Basin, Southcentral Railbelt Area, refer 10'

Alaska

Memorandum

SUBJECT,

FROM Secretarial Representative, Region 10

TO 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
MAILING A~ESS:

COMMANDER (fin lJ
17TH COAST GIlA'W& ISTRICT
FPO SEATTLE ..,,1

1 October 1975

From: Commander, Seventeenth Coast Guard District
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 jL()1L
on the newly created lakes behind the dams. No other areas of
Coast Guard interest were revealed/11.A,~ r

~!~M
By di recti on
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U. S. DEPARTMErn OF TRANSPORTATION

COAST GUARD

636

101 Comment noted.

RESPONSE TO COMMENTS BY
U. S. DEPARTMErn OF TRANSPORTATION

COAST GUARD

636



DEPARTMENT OF THE ARMY
iJ .5. ARMY COLD REGION~'; 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, "Hydroelectric 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 requlrlng
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 releases). 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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103

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/4400 cfs/Francis

unit is given on p. 3; on p. 45, Table T, 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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RESPONSE TO COMMENTS BY
DEPARTMENT OF THE ARMY

CRREL

1L()~ The Corps generally concurs with the needs for further investiga
~ 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 i-n
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 of roughly 6,200 cfs.
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U. S. EN V I RON M·e NT ALP ROT EC T ION AGE N C Y

REGION X
1200 SIXTH AVENUE

SEATTLE, WASHINGTON 98101

RE!'LY TO
AnN OF: 10FA - MIS 623 November 13. 1975

104

Colonel Charles A~ Debelius
Department of the Afmy
Alaska District. Corps of Engineers
P. O. Box 7002
Anchorage. Alaska 99510

Dear Colonel Debe1ius:

We have completed review of your draft environmental impact
statement. "Hydroelectric Power Development. SusitnaRiver 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 Federpl-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 natural suspended solids load carried by
the Susitna River. During the winter, however, the Susitna contains
relatively clear water. The absolute value of the solids level is
not 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. Amore quantitative discussion is
needed to show the approximate equivalence' of future demand and supply
of energy.

Under "Sedimentation" on page 62 mention is made of deposits of
heavier sediments in the upper reaches of the Watana reservoir. Would
the higher drawdown atWatana 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 whencongress.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_Qual ity Standards. This issue must be addressed
in the final sta~eent. The Insufficient Information rating is based
on the anticipatedruture 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 public of
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.

ULulLv J) ---J(.~ -2('-<'VJ-.J

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.

lu 5 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 IIdead ll storage
space, to provide a mix of waters approaching natural streamflow
temperatures.

106 See response number 255.

lU7 The answer to both questions is lIyes .1I These are phenomena charac
teristic of any reservoir receiv,"ng 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 8Conments noted.
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FEDERAL POWER COMMISSiON
REGIONAL OFFICE

555 BATTERY STREET, ROOM 415

SAN FRANCISCO, CALIF. 94111

December 4, 1975

Colonel Charles A. Debelius
District Engineer
Alaska District, Corps of Bngineers
P. O. Box 7002
Anchorage, Alaska 99510

Dear Colonel Debelius:

We have reviewed your Draft ~:nvironmental Impact statement on the
Hydroelectric Development Upper SusitnaRiver 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
Enviromnental Policy Act of 1969, and the August 1, 1973, Guidelines of the
Council on r:nvironmental 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 8l0-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 peninsUJ.a areas. The
recommended development is shown to be economically feasible.
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(1) '{he Need ror Power

We agree with and endorse the subject report's assertion in Section 2.04
that substantial 8,1IW;)unts 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 A1aska Power Survey Report

of the Executive Advisory Committee, indicate that rapid rates of increase

in power requirements will continue at least for the balance of the 1970's,

refieeting economic activity associated with North Slope oil development

8.l1d exp8.l1sion of commercial and public services. Estimates beyon~ 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

fic8.l1t economic advances for all of Alaska and especially for the Alaska

Native people should be anticipated as a result of the A1aska Native Claims

Settlement Act. Other infiuencing factors could be cited, but the general

outlook is for further rapid expansion of energy and power requirements in

the Southcentral-Yukon area.

A range of estimates for future power requirements of the SouthcentraJ.

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 ll\Yl"iad of controlling factors

including costs, conservation technologies, available energy sources, types

of Alaskan development, et cetera. The higher growth range 8.l1ticipates

significant new energy and mineral de~lopments from among those that appear

more promising. The lower growth r8J\/$e generally assumes an unqualified

slackening of the pace of development ",ollowing completion of the ~eska

pipeline and, in our opinion, is not considered realistic. ']he-mid-range

growth rate appears to be a reasonable estimate which we adopt as most repre

sentative based on recent manifestations and our assessment 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 ~n the high range estimates

could be exceeded. Table 1, which is a co~nsed extract-of information

contained in the aforementioned advisoryco~ttee report, summarizes load

estimates "for the Southcentral and Yukon Re~ns. Indicated load increments

by decade are as· follm·TS:
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Increments of' Southcentral-Yukon Power Requirements

1972-19£\0
?ea..": A..'1I1ual

]ernand i'l1.ergy
M-l GWh

19rI0-1990
Pea'; Annual·

Demand Energy
M-l GWh

19<)()-2000
l'e-aK -~\lUl\l:\l

Demand Energy
MV GWh

1972-2000
:~:\\\'--Xl il"l~~I

Demand Energy
MV GWh

Higher
f!.:stimate

Mid-Range

888 4 623

3 093

4 460 28 no

930 4 570

2 800 13 070

1 950 10 240

8 148 45 803

3 518 17 903

According to the subject report, a total of 6100 GWh of firm annual
energy would be produced by the combined Devil canyon-Watana system which
would have a nameplate capacity of 1470 MV. Although the report does not
indicate proposed connnercial operation dates, based on information in our
files the project would be staged and the initial Devil Canyon installation
(3000 GWh and 720 M-l) 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. '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 ca.nyon-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 Sta1je
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 I ;)1':1S discusses several potential alternative l)JdroelectrlL

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.

Very truly yours,

!f~.f,/J/
/~ ... c. W (Deputy)

M. THOMAS
(Acting) Regional Engineer

Attachment
(Table 1)
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TA'OLE 1

Totnl Power Requirements

SOllthcentra1 and Yukon Reg; cns ]j-
Estimated·Future Requirements

..

Region

Actual Reguirerr.ents

'. 19.12
Pear':-Annual

Demand' Energy
tiM ., G'vlh-----

1980
Peak Annual

Demand Energy
~'iH G\'!h-

'990
Peak Annual

Demand Energy
1\1\~ GHh-

2000
Peak Annl1a1

Demand Eney-;y
"'1\.1 ~I,rh1'1"'1 Ud,1-

0
.Ilo

" Scuthcentra1

Yukon (Interi or)

Total

317 1 4,65

l.lL 542

432 2 007

Higher Rate of Growth

990 5 020 5 020 30 760 7 190 40 810

330 1 610 .. 160 3 980 1 390 7 oeo

1 320 6 630. 5780 34 740' 8'580 47 810

LikelY Mi d_-Rallg_~ __G,r0\',1to_ Ra te

Southcentral

Yukon (Interior)

Total

790 3 790

280 1310- ..-,,..;.--.,;.

1 070 5 100

·1 530 7 400

470 2 270

2 000 9 670

., .

3 040 15 30J
.- -

910 ,4 610-
3 950 19 910

1/ As defined in the 1974 Alaska Power Survey- .

TA'OLE 1

Totc)1 Po\'/Cr Rcqui rcmcn ts

SOllthcentra1 and Yukon Reg; cns JJ

..

Region

0
.Ilo

" Scuthcentra1

Yukon (Interi or)

Total

Southcentral

Yukon (Interior)

Tota1

Actua1 Regui rerr.ents,

'. 1972
Peak·: Annual'

Demand' Energy
t,M '., G'vlh-----

317 1 4,65

115 542

432 2 007

Estimated·Future Requirements

1980 '990 2000
Peak Annual Peak Annual Peak Annual

Demand Energy Demand Energy Demand EneY';Y
~'iH G\'!h 1\1\~ GHh ~lH G\'Ih

Higher Rate of Growth

990 5 020 5 020 30 760 7 190 40 810

330 1 610 760 3 980 1 390 7 ceo, 320 6 630, 5780 34 740' 8·580 47 810

Like1yMid-Range Growth Rate

790 3 790 ., 530 7 400 3 040 1" ~f\1"\:;) "'..:,;
.- -

280 1310 470 2 270 910 ·4 610,

1 070 5 100 2 000 9 670 3 950 19 910

" ., '

1/ As defined in the 1974 Alaska PO\'/erSurvey



RESPONSE TO COMMENTS BY
FEDE~AL POWER COMMISSION

REGIONAL OFFICE

Jl(;~Statements and comments from the Federal Power Comntission are noted,
including the general agreement on power needs and alternatives.
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STATE COMMENTS AND RESPONSES

Sta te 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

649

Comments

110-111
112-125
126-128
129-160
161
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STATE "L1cr DEVELOPMENT AND 'LANNING

JAY S. HAMMOND, GOVERNOR

POUCH AD - JUNEAU !/SIll
PHONE 485-3512

November 10, 1975

Colonel Charles A. Debe1ius
Corps of Engineers
Distric~ Engineers
Department of the Army
Alaska District
P.O. Box 7002
Anchorage, Alaska 99510

Subject: Southcentra1 Rai1be1t Hydroelectric Project
State I.D. No. 75091103..

Dear Colonel Debe1ius:

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
Office of Planning &Research (H&SS)
Deparbnent of Environmental Conservation
Department of Fish &Game

Anchorage
Fairbanks

Department of Hi ghways .
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 object to this project at this time, however~ our final110 position cannot be determined until a more comprehensive review oT this
project has "been completed by the State.
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It is obviolJ'i frPll, !IH' rr",p()II~()5 rl":I·ivl'(l in !.his office that a great
deal of additional studies will have to be dune berore the reiJllllipilct
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 of Management and Budget Circular A-95.

Sincerely,

~~~~
State~Federal Coordinator

Attachment

cc: Commissioner Langhorne Motley
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110

111

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 Governor"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 to 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 recommending funding of

construction should the additional studies indicate ~he project is

still viable.
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MEMORANDUM

.'..~

State of Alaska
"

\ r' ,-
. ~ .:., I,.~ ;·01 •r( 'J ' ,'., ::./': i ~ , d :1.,.~! ., .~.. 1....

DATE: November 3, 1975' -", !'" ".:"' ,

i:O / Lt. V"~ (~!j
't ..~;) ~i

¢. I ~~
: .. r, ...

.... ':·..·i '.1 {; ~

". "'r!
Draft EIS--Hydroelectric Power '

Development, Upper Susitna
River

FILE NO:

Raymond W, Estess
State-Federal Coordinator
Division of Policy Development

and Planning
Of.fice of theG~ TELEPHONE NO:

Ernst W, ~1uelle~il...tA ~a.e. . SUBJECT:

Commissioner
Department of Environmental Conservation

TO:

FROM:

The Department of Environmental Conservation is aware that the proposed
activity is a legislative action. However, if the Congress does authorize
the cons'truction of this project as the Corps of Engineers is requesting,
the Corps must initiate detailed studies culminating in the formulation 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 partici- 12
pate in all stages of the planning, research, and construction review phases
of this activity.

To implement this 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,Jand 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 are a large number of variables that may
affect this figure. In addition to fish m9rtality in turbines, there are
several other project-associated conditions listed which, if considered
collectively, might represent potential for significant impact to resident
and anadromous fish, They are as follows:

a. The unspecified effects of cooler summer and winter·water
temperatures on anadromou~ 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. 'Eff~cts of the spilling of water over Devil's Canyon Dam
(pp. 66-67).

L15
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).

116

11'1

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 alternate routes, should be referenced. In addition to
direct impacts such a~ 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( of spilling excess water at the Devil's Canyon
Dam on page 46 (once every 10 years, three-day 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,
case predominately white
important avian species.

EIS, the climax or near climax vegetation, in this
spruce, is also preferred nesting for a number of

119

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 responses to seismic activity
C'xCfJedinq structural limits? The effect of inundated areas of seismic
activity is only now being understood, and must be fully addressed in the EIS.

Attention should also be given to any landslide potential rosultinq front
inundation and subsequent saturation and/or erosion of !;lopes: This is
particularly true whete permafrost exists. Little is known and le~s is
understood about the behavior of permafrost around and under an inundated
area, but one certainty is that it will thaw under water 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.

1120

What volume of sediment annually do the ppm load figures represent, i.e., what IjL~1

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 highly
subjective and should not be substituted for factual data.

It is a150 a point of conjecture that alternative exotic enc~gy sources,
particularly geothermal, should be categorically dismissed as bo·ing economic
ally and technologically 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 tide range in an environmentally acceptable manner.

The use 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 be 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 a?d Game's Alaska Wildlife and Habitat
Atlas. This information base could be further expanded through informal dis
cussions with wildlife hiologists of the State and the U. S. Fish and Wildlife
Service.

One point that has not been adequately addressed in the DRIS is the following
question: Will the proposed hydroelectric power development act as a catalyst
for urManted growth in Southcentral Alaska? 'l'he literatu.re is replete with
cases which clearly indicate that highways and sewer and water systems can
induce unwantcn growth. Doc" the same: rationale hold trlW for the proposed
hyuroelcctric facility in the Upper Susitna Basin? These questions have been
only weakly addr~ssed on pages 63 and 64 of the DElS.
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RESPONSE TO COMMENTS BY
STATE OF ALASKA

DEPARTMENT OF ENVIRONMENTAL CONSERVATION

11Z Concur.

1'13 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 use
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. This impact is
discussed in the EIS and will be the subject of detailed design
studies.

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 1i kely to attempt to migrate to the dam,
even if passage is possible (which appears unlikely)s'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

656

RESPONSE TO COMMENTS BY
STATE OF ALASKA

DEPARTMENT OF ENVIRONMENTAL CONSERVATION

11Z Concur.

1'13 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 use
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. This impact is
discussed in the EIS and will be the subject of detailed design
studies.

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 1i kely to attempt to migrate to the dam,
even if passage is possible (which appears unlikely)s'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

656



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 of 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
lOa-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 alternativ~ hydrologic basins and power transmission corrido~s 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" and "substantial environmental impacts" 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~ power. It is not considered 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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125

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: liThe population of the area
will increase with or without the development of hydroelectric projects
proposed for the Susitna River; construction of this project 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.

658

125

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: liThe population of the area
will increase with or without the development of hydroelectric projects
proposed for the Susitna River; construction of this project 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.

658



fROM.

TO,

STATie
of ALAS:<A

Raymond W. Entcss
State-Federal Coordinator
Division of Policy Development

and Planning
Office of the Governor

Langhorne A. Motley~
Commissioner 11'
Department of Commerce and

Economic Development

DATE

SUIIJECT,

October 16, 1975

Southcentral Railbelt Hydro
electric Project
State I.D. No. 75091103

The hydroelectric project proposed by the Alaska District Corps
of Engineers is a key element in meeting Alaska's future power
needs.

At present, the project needs to receive an intensive and detailedl
study of several potential adverse impacts on the environment. 12'~

These include further examination of the dam's effect on the £
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 o~tain 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, dependable power, and the
subsequent lack of heat, noise, and air pollution problems
add to its feasibility. The draft environmental imp~ct

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 COMMERCE AND ECONOMIC DEVELOPMENT

126 Comment noted.

jl2,~ Concur. Such studies are proposed for the pre-construction stage
of detailed planning. .

128 Comments noted.
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IVI-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;"E NO:

SUBJECT:

October 2, 1975

Susitha (Devi1's Canyon,
E.1.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
conducted to determine that fish do not migrate beyond Devil Canyon.

paragraph 2 - This is not indicative of Northern District Cook Inlet
(Susitna River Basin) as a whole.

paragraph 3 - ADF&G currently has escapement goals for Kenai and
Kasilof rivers. We cannot conclude that adequate escapement occ~rs
into the Susitna River because escapement goals have been reached
in the' Kenai and Kasilof rivers.

1130

1131

113,2

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
three miles downstream from the Devil Canyon dam site. Spawning
and rearing salmonids occur in many clearwater sloughs and tribu
taries f.-om Portage Creek downstream to the confluence of the Susitna
Chulitna rivers.

133
I

Last two sentences in paragraph are okay.

paragraph 5 - Should identify study (first sentence) as 1974 assess-I
ment study by ADF&G. 134
Omit last sentence. ;
Also. king salmon are excluded. Barrett's 1974 repo~t indicates
king salmon present.
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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.

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

135 the Forelands are produced in the Susitna basin.

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?13 61 Page 21.

1371 Page 23.

1381Page 24.

13 91 page
27.

paragraph 3 - Not true~

transmission corridor.
Bears occur in both directions along the

14 °1 Page 37 & 38 - Recreation in the areas. affected downstream of Devil' s Canyon
would appear to warrant mentlon.

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
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141

I:'
~

to assume release from these levels would carry a greater silt load
than those closer to the surface.

If this is so. discussions referring to a winter milky textured'
"glacial flow" may be extremely optomistic.

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 likely would not apply for any distance below Devel Canyon.
Winter turbidity may well exceed the indicated estimate.

Page 49. paragraph 1 - If regulated flows are not great enough adults may be ~

unable to enter sloughs and tributaries to spawn. Concern is ex- 4'~

pressed for extremely low water years and planned regulated flows ~

under these conditions.

paragraph 2 - What flow reductions will occur during construction and I jL~
the subsequent fill period and for what duration? .

paragraphs 3 &4 - More current data is now available re numbers of I 144
sloughs and tributaries utilized by salmon-and other Rlainstem migra- .
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. jL~~
If a year-round somewhat mil ky-textured "glacialfloor" condition is .
introduced because of controlled water releases below the dam. fry
may not be able to rear in the mainstem Susitna River.

paragraph 7 - It is likely that a program to improve fish access to 11.46
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
P~QP~3_~ MO~~~2~_on_the fraser Riv~I_ that reduction in downstream
discharge and resultant water velocities during the spring seaward
outmigration could adversely affect survival 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,

1521page 52,

153fpage 53,

Columbia River data indicates mortality of salmon increases with the
time required to complete the downstream migration.

(see further comments following reincreased mortalities dependent
on si1 t 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~ng 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
spawning 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. Cite evidence
supporting this statement.

.
paragraph 4 - Paragraph meaningless. Sample size too small to be
significant.
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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
spawning 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. Cite evidence
supporting this statement.

.
paragraph 4 - Paragraph meaningless. Sample size too small to be
significant.
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paragraph 5 - Improvement of habitat quality through construction of 1154
transmission lines is theoretical.

Page 56, paragraph 1 - Hunting pressures will not increase, only the potential ~
for hunting pressure increases. ADF&G has the statuatorycapabilities .~~
to control the actual pressures.

Page 65, paragraph 2 - Will the summer silt loads during the 10-12 year con
struction period actually be decreased, or perhaps increased as a
direct result of excavation, road byilding, etc.?

Page 66, paragraph 3 - Again, only the potential for hunting pressure is
increased.

General Comments:

1156

1157

15S

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 tributaries of the Susitna River.

Mention is not made of the loss"of game habitat downs"!:ream of D~vil Canyon I
due to flow regulation, thus el iminating the periodic flooding necessary for 159
maintenance of ri"parian 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 160".
recreational resources are not addressed.
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RESPONSE TO COMMENTS BY
STATE OF ALASKA

DEPARTMENT OF FISH AND GAME

129 A sentence has been added establishing the fact that juvenile

salmon may spend several years in freshwater before migrating to

saltwater.

130The 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 in this paragraph of the EIS are taken,

as indicated by reference, from Leaflet #26 prepared by the State

of Alaska Department of Fish and Game.

132 Conrnent noted.

jL~~Astatement has been added that a significant percentage of the

Cook Inlet salmon run migrates into the Susitna River Basin.

JL~~The paragraph has been revised as suggested with exception of

omitting the 1ast sentence. The statement 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.

JL~fiThere is 'no attempt anywhere in the referenced five paragraphs to

relate Cook Inlet catch to Susitna River stocks. 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.

1L~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.

:L~~Concur. The statement has been revised to indicate that the numbers

of game birds are unknown.
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13~ Caribou range map is as shown from maps in the Southcentral
R_eJl..lonal Profile and the Alaska Wildlife and Habitat Atlas.

The statement has been clarified to indicate that grizzly bear
are also found throughout this p'art of Alaska.

140

141

Possible improvement of summer fishing conditions might occur
with reduced se~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 ~o-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 Conment 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 will be undertaken to pre-determine
minimum flows d~stream from the dams during filling.

14,4 The EIS will be updated or supplemented as significant new information
is acquired and provided to the Corps of Engineers.

145 This determination will be an objective of fishery· investigations
as the study progresses.

146 Fish access to the sloughs as a result of decreased surrmer flows
will be improved if it is found to be necessary and required.

14'7 Comments noted.

148As preViously stated, mlnlmum 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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14b (Olnlllcnts noted. The EIS has included additional temperature and

turbidity information from the Moran Dam study.

15\, If provi<;ion<; ,we IHddp to \ll't'VPllt hydl"Hllichlock'\!J t '<; to '.,111111111

'.pdwnill9 tributtlries and slou~Jhs (as the 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 little. if any. mainstem spawning occurs

under present natural conditions. However. it is not unrealistic to

assume that some spawning habitat could develop in the mains tern within

the reach subjected to significantly reduced summer sediment loads

and fl oodi ng.

1b J 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 e~ample is cited of natural lakes

in Alaska which have heavy glacial inflow. yet sustain fish populations.

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 sente~ce 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 PQtential

increase in pressure on existing game populations.

Until studies are made of this situation. no positive
can be made concerning the downstream impacts of flow
upon moose habitat. However. there is c good possibility

158 COMnents noted.

159 Di sagree.
conclusion
regulation
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160

that moose browse will be increased as a result of regulation.Bar areas within the braided stream channel are too frequently andextensively flooded under natural conditions to support any significant amount of browse vegetation. When the flow becomes regulated,the stream channel is expected to become more unified and willprobably 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 growthevolves through the shrubby successional stages, moose browse willbe increased. Eventually, much of these lands will establish trees,mostly 'cottonwood, and thus evol ve beyond the browse stage. Moosehabitat will, at that time, decrease but will probably continue toexist in greater quantity than is presently available within thebraided channel system.

There will be no significant effects on fish during the IO-yearconstruction period. As previously stated, there may be some verytemporary degrad~tion of water quality through increased siltationduring the short period when the stream will be blocked withtemporary diversion dams required to divert river flow throughthe bypass tunnels. This impact should be minor. With regard toterrestrial wildlife, construction activity will result in someoutright destruction of habitat and the evacuation, and probabledecimation, of species inhabiting the immediate and surroundingconstruction areas. This impact, overall, will be much less significant, however, than the subsequent impact related to habitatinundation as the reservoirs are filled.
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SUBJECT,

TO. r

'itO""

RAYMOND W. ESTESS
State-Fodera I Coordinator
Office of the Governor
Division of Policy Development and Planning
Pouch AD DATE •

Juneau, Alaska 99801

GARY JOHNSON, Acting Chief ~~
Planning &Classification secJlon
Aloska Division of Lands
323 E. 4th Avenue
Anchoroge, Alaska 99501

I·.· ,": ,.

.....: . " • I ,.;. t~. ~.)"

October 27, 'r975

State 1.0. No. 75091103
Southcent'ral Rallbelt HydrO
electric Project

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
dovelopment 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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State 1.0. No. 15091103
Susitna River Hydroelectric Proposal

DATE:

State of Alq?~.~..): [I:: if "/' ~ •...
Jf.\ ( '.':0 'of) l":.U II' fro f ()\

Ln, '" 'It 1/

October 21, 1915 OCT.2 ~ '97S ..l~...'

FILE NO:

SUBJECT:

TELEPHONE NO:

Raymond \L Estcss
State-Federal Coordinator
Dlvi910n of Policy Development

nnd Planning
Office of the Governor

James E. Noody <f1?\"n I

Chief Planning Engine ~.'~,
Oivloion of Aviation i
Department of Public Works

MEMORANDUM

TO:

rROM:

p,.e-
Following~ off-the-cuff comments on the subject project as requested

In your September 24 memo, and as related to the September 22 trans

mittals from the Corps of Engineers.

Att.1c1ll!d is a copy of the October 9 memo with Hr. Baxter's comments

following his review of the material.

162

The dn ta. as Bax tcr noted.) was too broad in scope and brief to allow us

to ev;,luatc how the project could effect our present and future operations.

Specifically. there is no inventory of the airports or recognized landing

areas. either public or privately owned. in the immediate vicinity of the
I

project. The scale of the maps and the qualil.y of the printing supplied

with the data arc such that it is not possible to ident·ify the boundaries

of the project so that \Je can compare them against our inventory of .landing

nrea!!. although we doubt that very many fields would; be involved.

163

The b:lgp,cst question from the standpoint of transportation deals mainly

with surface transportation rather than aviation. That is. how would the

dams. lakes. and related facilities improve. and restrict. accessibility

to the Susitna Basin? The creation of an 80 mile long system of lakes

would certainly restrict the selection or alignment of road routes

traver3ing the area. On the other hand. the lakes themselves might offer

II certain degree of flexibility rclative to surface transportation.

Perhaps the most important point is the fact that there would likely be a

r.pur hip,hway constructed connecting the railroad and George A. Parks

Highway to th<.> dam system. thereby providing convenient public vehicular

aCC(!9S to what is now a relatively remote region.

I
It i6 a150 likely that some type of airport or landing strip will be

constructed in the immediate proximity of each of the dams. to provide

164 quick access dur Jng construction if for no other reason. It ,~ould be

intercr.ting to kn2w whc:re these strips might be, l)ow large thcy. w~uld . 1;'7')
hI.!. ;;lnd so on. {"Im/,:"", r........ fwf-IV(. ~ ~/.I('r" t:I<t,." &?nr!y.v4__ U C4~/-: 'y

I
The dam~ nnd their related hydroelectric plants will in them'selves create

employment opportunities. Since the projects will result in improved

6urfacc access plus a major supply of electrical energy. and since the area

is relatively close to mineralized zones, mineral and other ~esources may
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165
be d('vC'lopt'd thlls cont'r ibuting to morc employment, increased scttlement ,
or I'O I'II.1otJon, and an inct"{!ased need for both .air and surface transportation.
~IC increased accessibility will likely attract consIderable recreational
nct {vHy, whether or not any mim~ral or other industrial resources are
devPloped.

lias anyone considered the alternative of private development of this I:1._6t"-:
hydrocll!ctric resource? Which wou'ld benefit the State more - federal r

development of the resource, or private development?

Tlw tone of the draft EIS and the draft Interim Feasibility Report seem
to indicate a relatively dctailed n~view of the impaci.: on the lands
adually encompassed by the proposed project. Howev"""c. a project of
thio Rcope which will create an 80 mile system of lakes with road access
(flllCh that perhaps 75 percent of the State's population \"ill be within
roughly 4 hours driving time) will have a significant impact on the
adjacent lands. The subsequent impact on air ~nd other transportation.
can only be identified after probable uses of this adjacent: land have
b(~cn cat:! toged. For example, if the National Park Service, or the
DiviHlon of Parks of the State's Department of Natural Rcsources,desires
to preserve the surrounding area for recreational purposes, one type of 1617
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'rOt r James E. }-Ioody
Chief Planning Engineer

Kinney R. Ba-~
A8sistant Pl~nglneer

DAlE

SUBJECT,

October 9, 1975

Alaska State Clearinghouse
State I.D. No. 75091103
Upper Susitna River Basin
Southcentral Rai1bel~ Area
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After reviewing the Draft Enviro~ental Impact Statements for the
Hydroelectric Power Development, I have found t~at 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 proqibits 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 £unctio~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

162Comment 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.

Jlt):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.

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.

165 Comment noted.

166 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.

168 The quality of maps has been improved in the revi sed EIS. However,
they are still small in size and scale. As previously noted, the
Corps will provide larger, more detailed 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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ALASKA CONSERVATION SOCIETY COMMENTS ON THE AI.ASKA DISTRICT, CORPS OF
ENGINEER'S ENVIRONMENTAL IMPACT STATEMENT,HYDROELECTRIC POWER DEVELOP
MENT, UPPER SUSITNA RIVER BASIN, SOUTHCENTRAL RAILBELT AREA, AI.ASKA
dated: September 1975

GENER.AL COMMENTS

Considering the magnitude of the proposed two 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 volunteer workers,
can muste:.- in the ~hort time period available for st~dy since the re
lease of the document on September 22, 1975. Instead, we have chosen
to identify types of deficiencies and present examples of these types
1n the remarks that follow.

1'10

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 inSepteffiber 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 final 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 would be developed
later followed by a final draft EIS. To add to the confusion, the summ
ary page, under item ? "D~sr.riptio~ of Action" states that "since the,
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 I
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of the document, under paragraph 1. 02, "Scope of the Study" a two stage

study is indic'lted wherein Stage 1 "is an interim report, to be comple

ted by 1 December 1975, on the feasibility of hydroelectric development

on the lIppl·r SlIsitna River" and Stage 2 "is a comprehensive report, an

tlclpatl'd to be completed in 1978, to determine the feasibility of

dcveloprnin); othl'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 I? 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 ElS on the authorized project????

What makes these questions relevant is the vast difference in importance

between being asked to comment on a draft EIS on Stage lof 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". (Gravel, 1 August 1975

News Release.) If authorization is given by Cong~ess, what happens to the

normal and proper sequence of environmental evaluation required by NEPA'l.

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 'NO: 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 DEIS 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, page 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 coal reserves
available in them. (See 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 camps etc.!!! Furthermore, a
strip mined area can be recontoured and revegetated so they COme back
intt, being productive habitat for at least some' (and in the Nenana coal
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 '~ater 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 serious 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 !1! 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 existing natural scenic resource
values within the project area." (Draft EIS, page 61. paragraph 2).
Yhich is worse? The final paragraph of the coal alternative concludes:
II·ln view of the extensive adverse environmental impacts as.sociated 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 hydroelectric development." (p.72) How could the Corps .:Jr't'ive 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:

1 ':' 3 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?

l
b. Page 14, para. 1:" Few kayakers have attempted the dangerous

1 ''74 eleven mile run through Devil Canyon." How many is a f.ew? Were white

water canoer groups contacted and asked about their views?

I
c. Page 25, para. 2.02.3.: "Grizzlies are common throughout the

l
r~5 Susitna River drainage and are fairly numerous in the upper Susitna des-

• pite the absence of salmon (see Fig.B)" "Common" and "fairly" numerous

in relation to what other areas? How many per square mile? .

IMany additional examples could be cited but they are almost too numerous to

1'76 count: If the data are available, present them and if they are not

available, say so.

TYPE FOUR: IMPORTANT ISSUES NOT ADDRESSED ANYWHERE OR VERY LIGHTLY

TOUCHED UPON

1

1 r17

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

sequencps of inundating 50,500 acres of geologically unmapped terrain.

The potential loss of mineral resources is dismissed inane 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 10:"The Susitna River ... is the largest stream dts('h~rging

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 that
are 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 50 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 totally inadequate evaluation of the environmental impacts
likely to occur if the Devil Canyon and Watana dams were to be constructed
on the river. Deficiencies in the document are 50 numerous that an item 181
by item enumeration of them would probably requirea'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 location within the draft EIS.

CONCLUSION

In view of the inadequacy of the draft EIS. the Alaska Conservation Societ
feels that the existing document 1'\eeds to be completely revised and up
graded BEFORE any further recommendations 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 "olmycompetitive alternatives" to the Devil Canyon
and Watana Dam project in an .!:!!'llise<! manner and present this evaluation
to tho! ~ublic.
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RESPONSE TO COMMENTS
OF ALASKA CONSEVATION SOCIETY

COLLEGE, ALASKA

170Comment noted.

171 This comment indicates a lack of understanding of the procedural re
quirements established by the Council on Environmental Quality for
fedf!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 specifically 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 informationreceived--
the Corps will prepare an updated revised Draft Environmental Impact
Statement. The RDEISwill 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 to CEQ and, at the same time, will be s~nt out to the
130ard 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 individuals 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 will 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, groupS,
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
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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 cOllment on a Draft
Environmental Impact Statement of a feasibility study versus a Draft
Environmental 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 canoe 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.

172In 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.
The alternatives to hydroelectric development are also discussed in
section 6.0 of the ElS. The information was gathered from a wide
variety of sources and presented in a condensed form.

173 Many 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 failure of the hydro project. It 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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will 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 11 miles of "whitewater" at Devil Canyon; there

have been othet's who lhlve ~ayaked 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 "common" and "fairlyll numerous are descriptions used from

various State and Federal agency wildlife statements and reports 

it is presumed that these terms were used in relation to the animals
in the State of Alaska. -

176

171

178

The terms and numbers used in the EIS were Trom 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: "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 constitute.s 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. 1I

Additionally, the previous paragraphs states: "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. 1I 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 impoundment areas, required

to determine 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." 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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181

impact on Cook Inlet can only be determined subsequent to lengthy and
costly detailed hydrological, biological, and water quality studies of
the entire downstream system. Such studies are ~lanned 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 line will be determined in future studies that will incorporate
environmental, economic and engineering considerations .

•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 undertaken 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 consfruction. In response to the remainder of the "Summary" comment,
every deficiency that can be specifically ldentified has been given an
individual response and clarified in theRDEIS.

182 The Corps of Engi neers is very aware of its res pons i bil ity 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 EIShas been
sent to 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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PlLASi{A CONSERVATION
SOClaY

UPPER COOK INLET
CHAPTER
BOX 3395

ANCHORAGE. ALASKA
99501

Oct. 17. 197.5

Charles Debelius
Col., Corps of ~ngineers

District ~ngineer

!~ox 7002
Anchorage, Alaska 99.510

801. Dehe1iuB.

The following are the comments of the UPP(!t' Cook Inlet Chapter

of the Alaska Conservation ;:;ociety on the ur:lft ;~nvironmental Impact

:'tatement on "){v;roelectric Power ~velopment - Upper ;,;usitna River

;'asin ';;outhcentra1 Railhelt Area, Alaska", Al~lska District. Corps of

~nRineers, ;:;ept. 197.5.

UCIC,AC:"; protests, the short time frame in which this statement has

tll'en brought out. rhe agencies much less the publ i.c aske1 to comment on the

I,;latement has scarcely enough lead time to Ll.~nt\.fy what needed to be

183 Jane, much less to jo it • ..:>ome of the following "uo:!stions asked at the

hearinr,s were partially answerel at the public rr.e!,) ting held by the Corps

in I\nchorage Oct. 7(which was only 16 days before ','/ritten comments were

lue) but we wish to assure they are contained in the final ,e;I~.

I
UC1(':,J\(; ... believes thi. s Dc;l"" to be generally in:de,-!uate anl unacceptable.

,Ie agree with the ... tatement on pg. 8 ..... '1'he '::1 ... .ioes not incluje a

184 detailed and exhaustive evaluation of project imp'lcts ..... 'Ie object

I>trenuously to the fact that the proposel pro.iect has to 'he a\ltnori~ej

to be hull t before adequate environmental s'tulies can be made.

'1'he following are some general observations ani questions on the

Or:l.,.
Fish. Game, Habitat

'l'he most obvious factor is the loss of .50,000 plus acres that will be

inun'late1 by the resevoir waters and lost as habitat. ralks with F de G

personnel reveal that they neej more time to do a.iequate game counts

(moose, caribou, etc.), range work to jetermine what kmni o'f habitat will

hp. lost. i lentify specific caribou migration routes through the area,

ani they nee j time to i ientify exactly which streams the mixej stock}; of

G31mon spawn in. As we unierstan1 it, they ha1 at the most a. year to start

ioinr; this work with only 2 full time regular staff people and the

DEDICATED TO THE WISE USE. PROTECTION AND PRESERVATION OF

ALASKA'S RENEWABLE AND NON-RENEWABLE NATURAL RESOURCES.
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G31mon spawn in. As we unierstan1 it, they ha1 at the most a. year to start

ioinr; this work with only 2 full time regular staff people and the

DEDICATED TO THE WISE USE. PROTECTION AND PRESERVATION OF

ALASKA'S RENEWABLE AND NON-RENEWABLE NATURAL RESOURCES.

686



~..

parttlme help of 2 alies. Also, money was not available to do the studies I
nee1eJ. This money, as we unJerstanJ it, woulJ be provilel unier enabling
legl-slation shoul1 it be passej, but again, we protest that this proposel
project shoull not be authorizej until ale-luate stujies are lone. .

F ~ ~ as well as other concernej agencies, neel time to initiate stuJi s 185
to Jefi..ne impact, regulatory changes anl to Jefine mitigation to c.ompensatel
for loss of habitat. They also neel more specific Jata from the Corps
in order to evaluate lownstream effects on fish ani other a-luatic
inhabi tants of the streams ani tri tutariE:ls affecteJ by this proposel Jam
system.

~ame counts sitei in the D~I~ are completely ir de-luate - i.e. pg. 53
"During the June 1974 survey, one grizzly was sighted ••• five black bears
were 8i ted on the ~usitna River. J1. total of 56 caribOU were sighted in the
8urvey area" What was the survey area? Is one years data the only
available? How many times during the year were counts made? Information
a8 basic as this does not seem to be available in the D~I~.

~pecific Btu~ies need to be done to determine how increased river 186
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 regulated one? ~hat effect will this have on the moose range? What will
the Corps do to mitigate these effects? The Corps seemingly will have" to I
mitigate for the loss of moose range - will they give lands to the ~tate

somewhere else or proviie money to increase management on other lanls?
This question ioesnot seem to be ajlressel at all in the DEI~.

:.;iltation
The problem of siltation raises many questions in our minds that are

not addressel in the statement. How will lecreasel siltation in the
summer effect primary productivity? If the nutrients are decreased during
the warmer months when life re-emerges in this northern latitude, what
will be the result up the fool chain? especially 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 ~he salmon runs?
Alao. 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 questions - How
much silt will be picked up after the water is released from the Jam?
There may be a low sediment load spilled from the dam. but what are the'
figures say, 1 mile below the dam?
.jedimentation

The factors that influence the rate of erosion, transportation of
materials to a reservoir ani the trapping of sediment within a reservoir
are complex ani highly variable. The geology of an area, nature of the
soils. slopes. rainfall. runoff. hyjraulic characteristics. cover anj
other conlitions vary greatly. .

Howeve~. given the glacial silt ·and other sediment content of the wate
of the Susitna River. the statei loss of storage capacity fora 100 year I
perioi (6,5% for Devil Canyon 1am. 3.6(. for the Watana dam) appear low.
The reiuction of suspentied seliment to 15-35 ppm (pg. 46) means that much
of the unregulatel river seliment loal (less than 1000 ppm in summer months)
wouURge rj 1a ine j ~6' the propose j lams, I

cor s from existing reservoirs in the u,~. having drainage areas
greater than 1000 S'luare miles and storage ca.paci ties ranging from 0.05
to 2.06;' and averaging 0.72,. (~ottshalk. 1964). A couple of_examples.
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":l~ptl,jnt 'Iutte reservoir in New !i;exico, lost 16% of its original storage

r.:lp:lcity (2.6 million acre-feet) in )2 years of operation. Guernsey reservoir

in nyoming lost 39/0 of its storage capacity of 7),000 acre-feet in just

187 26 years.
- The ,jata sources and meth01s useJ to compute those seJimentation

ra tes are not inclujed in the D~I.:> and are thus not available for

evaluation hy reviewers of the statement. Also, there is no mention of

the construction of a sediment pool to mitigate tne estimateJ loss of·

L tor,age volumne over the years.
I'razil Ice

Hag the problem of frazil ice been conside,red? 'I'his phenomen of

northern climates is a great hazzard to power plants. It is essentially ice

fof., that solidifies into a special crystal formation on the intake system

a~ the cold (glacial in this instance) water .hits the warmer area nearer the

188 turbines. It solidifies instantly pnd when this happens, the fast

reVolving turbines have a decreased water flow and could burn out. There is

!;uppose,ny technology to overcome this, but the problem is .l!.Q.1 addressed

in the DEI..; 8.n,j we feel it is a very important environmental consideration.

(,jeeNilliams, J.P. "Frazil Ice - A Review of its Properties with a

";clcctel rlibHography", Engineering, !'love 1959, pg. 55-60). we are not

convince:l this problem can be dismissed by saying the water temperature

in the reservoir will be "to high for this to occur".

I
.~ater Plows

nhat will be the effect of essentially eliminating peak and low flows?

189 Provi lin.g flow figures for the Chulitna and other down stream areas we 10

. not feel "are beyoni the e·ffect of the project". Also, what will be the effect

of warmer water flow in winter anj cooler in summer?

I
pC! rmafrost

There seems to be incomplete identification of permafrost areas. How

O
will melting ice on reservoirs effect the permafrost? How much will erosion

19 contribute to the se,liment 10aJ anJ will wave action cause increasej erosi.on

on permafrost areas? rlhat will be the effect of innundating large areas of

liHcontinuous permafrost? ~xactly how much permafrost will be under the

impounJe.J area?
,~;! rthq uake s

Pg. 62 states. "Devil Canyon and ;jatana Dams will be designed to with-

1.91 stand a iilaximum CreJible ~arthquake of 8.5 magnituje with an epicanter of

40 miles at a focal depth of 20 miles Which is the approximate distance of

both damsites to the Denali Fault system ani is the most likely source of a

seismic event of this magnitude. The ~usitna Fault, truncated by the Denali

fault, bisects the region in a ~~ to ~N direction approximately 2.5 miles

west of the ;Iatana damsite". As the ";usitna Fault is pa,r,t, of the Denati .

faul t system, is it not poss'ible that a quake could occur closer than

IW miles? He feel this certainly needs more stu:iy and further clarification.

I
(;eology

192· ,{hat is the geology of the founlation of the dams? How far to

t,(> lrock?llhat is the formation of the canyon sides that will be innundateJ

with water?

I
FIooi Control

Pg. 71 mentions un:ler Alternative ";ources of Power - "A coal-thermal

193 facility woull foref,o the recre.ational anJ flood control benefits proV.idej

\l,Y a h.v Iropower project". lihere is the ja ta locumenting flooJing and the

neel for flool control on the ;.,usitna? Is flooding a problem on the ;:,usitna?

Kecreation

I AS moose and caribou habitat will be destroyel (thus Jecreasing

hunting) an? there will be no fish in the reservoirs, what will the great

recreational benefit of these proposel iams be to the pub}.ic? Joating?

Rater sports? ~hat7 ~s the area below the proposed Jams w~ll probab~y be
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194clo:;e I lue to safety reasons, kayakers will probably be excluled from I
udnr, the river. Also, will the access roals be open to the pUblic
of will they be close j 'lue to safety reasons?
,·\{..el~s~·; Hoa.Js
-----,~ctly where will these be built - it is very hard to tell· by
the maps in the iLL... Also mileage estimates vary. "ill they be open to the
public? How wi Ie will the right of way be? How will the dirt and gravel be
obtaine j to build these roads?
'j ransmi~;sion lines ani corridors

'ille Gtatement is very. unclear as to exactly where these will be.
Ilowwill rie;ht of way be obtained? It proposes to cross federal. state.
private, ani native lanJs. tlith increased pressure on lanj resource and use
of Ian I for nonproJuctive purposes. has burying the transmission lines
been consi lend? Technology is available to do this anl could cause much
le~;6 lisruption of the lan1. Fewer trees would have to be destroyed anl the
huriel limes area coull be revegetated. ~uch a corrilor could have varied
e lp,es insteal of a straight swath cut thru the willerness. iie realize
this alternative is very expensive but we feel it shoull be considerej
~s an alternative to overhea1 transmission lines in the DEI~.

~e also note the effect of earthquakes on overhead transmission lines
has not heen alrJresse.l. tie have some questions as to possible health
ha7,zarls arounl transmission lines iue to high wattage radiation. 765.000'
volts seems to he the critical point at which adverse impacts begin•
.,ome of the problems encountered include I

1. ozone formation
2. interferance with ralio and T!V. signals
J. noise pollution - humming and crackling sound (up to 70 decibels

has been recorled - 90 Jecibels is the legal noise limit)
4. possibility of electric shock .
5. possibly health hazzarJs - increase~ b/p. chromosome Jamage.

nervous system damage)
I~e -lo not know if any of this would happen with this proposed project. but
we feel in the interests of public health, that this should be looked into
and aJdresseJ in the Ocl".

iihat stuJies have been done on strength of the wind in the areas for
transmission lines? /je unaerstanJ the project arouni Juneau has ha-l
increjible 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 presented on
this. What will be the energy as delivered to ..... nchorage and Fairbanks?
dhat will be lost in transmission? On pg. J it states. "A subsidiary purpose
in the construction of the electrical transmission line will be the
interconnection of the largest electrical power listribution grids in the
;tate of Alaska ••• " What are these 2 power griis?cCo:.lli they ~e interconnect ,j
without the proposei iam? ~hy is it necessary to interconnect them?
Dam operation

~ho will he charge 1 with operating the lam if it is built? The Corps?
Utilities commission? The 0tate? Also a very important question is what
is going to be Jone with the "secon lary power" pro iuce i? The proposej
project has a built in surplus of power - or in other worls, it is building
way aheal of the current neels of the railbel~. ~hat is the purpose of
this seconlary power proluction? Is the purpose to attract inlustry?
If so, we feel that this is a sellout from the original stateJ purpose.
";~xtra power" wi th no where to go will necessate car:"Jing charges anj as
us~tl. the taxpayer will pay. Plus the fact that this overproJuction
Wl be waste 1 anl thus the rational to attract big inlustry to use it.
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198

Cost benefit ratio
This ratio is computei as 1.4 so supposeily there is more benefit

than cost? !Jut, looking at the interest rate Which was computei at

6 J/8;4, we 10 not feel this is an accurate reflection of the realistic

market. ~e neeJ to kno~ the cost of this proposel project in terms of how

much energy will be used to builj the dam, ho~ many ~arrels 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 estimated cost of the dam ani transmission

linesl
1. When first proposel in April 1960 -:1>478,874,000 (iJevil Canyon Project

Report of Commission of Reclamation, March 1961)

2. Jan 1974 - $6R2,000,OOO (Devil Canyon ~tatus Report, May 1974, Dept.

of Interior, Alaska Power Adm.)

). Jan. 1975 - $l.)l~J billion (Corps,J;:;I;;;)

To our way ofthinkin~, this project is economically unfesible. How can

the Corps justify this outrageous expenjiture - Which almost amounts

to their total operatin~ buiget for the entire Corps last year? we 10

not feel all the alternative sources of power have been evaluatei with'

an "open mini". Coull currently available power sources ieveloped to their

fullest supply the neels of the railbelt? How much energy will really be

nee1el in the railbelt? What will be the net energy ~enefit analysis?

~ill other energy resources be ieveloped concurrently ani be available

by the time the Jams are on line?

I
Inconclusion, we have very serious ~uestions about the lack of

factual content of the D~I~, the potential attraction of big industry

199 due to overprodU.ction of power, and socio-economic impact that would

- be inevitable. Ne see no proven need for this project ani certainly cannot

see that it is economically fesible •

. '-:')f; ...!,~-;;:.::., l,),,~~,;;:,-·II~'1 t;>.r.

({,nl.'?'~L--r&" 1·(' Ie' //;'(' ') J
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RESPONSE TO COMMENTS BY
ALASKA CONSERVATION SOCIETY

UPPER COOK INLET CHAPTER

183 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 design 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 all 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
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of such animals presently utilize the proposed reservoir area. If the
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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, ameliorate, or miHgate the adverse impacts to
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of i nformati on . Although up-to-date information on fi sh and wildl He is

somewhat limited, past data--including information from the 1950's and

1960's--indicate that these are low game populations in the proposed

Uevil 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.

Ib7 Sedimentation studies to determine the significant environmental impacts-

both adverse and beneficia1--thatwou1d be generated by the proposed

project, will be continued. Preliminary studies, including A Hydrologic

~!~_c_o!,-n_(l_i_s_sance_0' 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 other studies on sedimentation are available

for review at the Alaska District, Corps of Engineers' office in Anchorage,

Alaska. During the construction phase, the river1s 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 define deg

radation 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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1Hti lhe cJetdi 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 planning 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.

l~GSee 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.

194 The recreational benefits ascribable to the project are summarized in
the [IS. The detailed recreational analysis is contained in Section F
to Appendi x 1 of the Interim Feas i bil ity Report. Thi s 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 vi ew from the access road. These areas wi 11 be rehabil i
tated as necessary.
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19 b Transmi 5S i on li ne ri ght-of-way will be obtai ned through standard real

estate procedures. Very little of the line will cross private property,

and. wh~rever possible, private lands will be avoided altogether. '

In the event some private lands are traversed, property will be acquired

where possible by negotiation. If this cannot be accomplished, the

(jovernment 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

~conomic Considerations Which Influ~nce 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 would"be 6.1

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 discussion of 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 lOa-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 rail belt 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,!~!!1." ~~o~()l."a~~._.

CHAMBER of COMMERCE

October 22, 1975 emssroads of the Air World

Colonel Charles A. Debelius
District Engineer
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.

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

calIon us for any further help we may provide.

. Sincerely yours, ,

200 I~~ tl.:4 L4..JU-.
Lor..n H. Lounsbury
President

sww

GPLA.TER .1I.NCHORAGE CHAMBeR OF' COMMERCE - 612 F STREET. ANCHORAGE. ALASKA 99501 _ (Q07) 272.2401
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RESPONSE TO COMMENTS BY
GREATER ANCHORAGE CHAMBER OF COMMERCE

200 Comment noted .
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October 9, 1975

Alaska District, corps of Engineers

Attn: Colonel Charles H. Debelius,

District Engineer
P.O. Box 7002
Anchorage, Alaska 99510

Dr::tr Sir:

This i",s 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 Recources

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

Reger, State Archeologist, the Knik site is not an archeological site, but

an historic townsite. It is 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 I
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.

~()jL The correction has been made in the EIS.
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Knik Kanoers &. Kayal{ers, Inc.
301L~ Col umb ia
AnchoraGc, Alaska 99504
17 November, 1975

Col. Charlcs A. Dehelius, District Engineer

1\1a:;1<:a DIstrict, Corps of Engineers
f)(!pnrtment of the Army
p. O. Box 700~~

f\nchorarr,e.. Ala[3Jca 9~)510

])(~ar Col. n(~bcliu[j:

Il'll<' Knll{ J\anocr:3 & Kayalcers vlish to go on record as opposing

Ille: constructIon of <:.Lny dams on the Susitna River. Such

dcv(~lopm(~rrtwould destroy a major wilderness whitewater river,

tr.~l'lIICd lithe: biCc.:<:st 1n North America 11 by its first paddler,

Ill'. ~·Ja.l tel' Dlaclcadar.

III thc If:tftics and lsixties the Corps dammed a number of

\'h(~ natIon's finest vvhitc\'mter rivers in the name of I1progress."

Ye~t each nevI dam served only to spur on further profl;l.gate

usc of en0r~y•. In other words, these beautiful rivers were

:Jflcl'lflccd to no twcful purpose. Nowadays such economic

\,()on<lo[';/';]CD would never '.'/in approval, yet the Corps is attempt

lnr~ to ::;Uu't thLJ :.:;ame d(~structive, wasteful process here with

(:'ItlC of the' counlryl:; mo::.,t spectacular, wildest, loveliest

l'lvc:ru. Il'he Susitna mu::;t be left to run free for future

CC11C 1'a t ion :'j •

Sincerely yours,

.-~

)," /'".. ' .....
Ed S"vanson
President
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RESPONSE TO COMMENTS BY
KNIK KANOERS &KAYAKERS, INC.
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October 8, 1975

From:

Orah Dee Clark Jr. High
150 South Bragaw
Anchorage, AK

To "'hom it may concern,

The seventh Grade sixth period class took n poll, and has decided,.
a~ the rate of seventeen to three, aGainst the series of dams, boginning

wi th the Devils Canyon Dam. \~e decided against it for vilrious reasons;

(1) that it ",ould harm tho ecology, (2) That it "'ould harm the natural

habit.at of moose"~ and other wildlif~,fP1d (3) that it "1ould damage the

scenery, '.•hi ch 1,lP. fee] htl.s been dIJ.mat;ed (-lnol~sh.

Ho "sere appoInted to this commitee by our teacher Brs. Stark of

Orah Deo Clark Jr. IIieh • She gave US the pro!s and con's of the issue,

and took the poll.

Respectfully yours,

Kris Ashley

Theresa Rusnak
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Sierrn Club
330J\ Iown, :,~l5

Anchorn~c, Alaska 99503
15 November, 1975

Col. Char1e~ A. Dcbe1ius, District Engineer

A:ILl n1m DiG tr ic t, Corp::; of .Engineers
1).~partment of the Army
P.O. Box 7002
Anchorac;c, Alanlca 99510

He: NP/\EN-PR-EN

Dear Col. Debelius:

The followin~~ nrc': the comments of the Sierra Club on the Corps

of J':nc;lneera' draft environmental statement on Susitna River

hyclropo\'lCr devclopment.

204

205

The draft staLement in inadequate. Its basic fault is that it

iu rnlC lone prolmc;anda piece, with a notable lack of hard

data preGcntcd. Such date must be supplied in the final docu

tllell tao thn t readern cnn make a rational choice as to vlhether

the proposed ~)usitna dam3 are economically and ecologically

Justj.finble.

There h~:J been n nerioun failure to discuss nlternatives to

tlw proJcc t. r:I.'he Federal Pov/er Commission did the scopine

,1llaly:;1:; to select the least-cost alternative for .compnrative

evaluntion with the hydro pr9ject. In'doinG so, the FPC elimi

nated fl'om consideration several alternatives vlhich could, if

aIlocn ted the $1. 5 billion projected hydro cost or even lesser

~lI,lOlllltS, compare favorably to the dams. These alternatives

include solar, ';/ind, Geothermal, and tidal power eeneration

Gy~;tcln:j and :1.nvcstment in conservation measures.

I
The DEI3 reco~nizes that Oil, natural Gas, and coal will be

. Alas!m' s major pov/cr sources for at least the next decade. During

206 th.i.s time 1 t lnakes mUCh, more sense to invest in technoloeies

\',hich the scopine analysis ruled out and have them on line by

tile end of the decade.

1

/\ major advantac;e of non-hydro alternatives is their flexibility.

Coal plants, for example, can come on and off line in response to

20'1 dCliltmd. Oncc a hydro project is built it vlill generate large

U:,lOunts of electricity regardless of need. The effect of this

will be to attract iQdustries that need large blocks of electriclt~

IOn pac;c 3ix, it is stnted that lIThe benefit-to-cost ratio compared

to the coal alternative at 6 1/8~~ interest rate and 100-year
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project life is l.l~ usinG Federal financing." Surely thewriters of the DEIS understand that a benefit-cost ratio ismeant to indicate whether a project's costs outNciC;h itsexpected benefits. It is an internal relationship and the coalalternative should not have entered into the calculatidn at alII 2'0thoU[ih it is proper l onee the DIC ratio is computed l to compare 8it to the Blc ratio for other projects. Furthermore I the DEISe;iven no information on how this figure was arrived at. Whatare the project's expected benefits? On page 71 recreation andflood control are mentioned as benefits l but Within the body ofthe DEIS flood control is' otherwise never referred to.
The Corps accepted the FPC scopine; study and ~roceeded toevaluate coal as the lea~t-cost alternative. Coal 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 Principlesand Standards Act (which l while a vast improvement ove~ the ·~09ridiculous interest rates the Corps used to assume, is stillextremely low in terms of today's money market). The draftinterim feasibility report gives a Blc ratio of 1.4 for hydroand 1.3 for coal. But the difference in interest rates seemsto account for the reason the BIC for hydro is more than thatfor coal. Even with that favorable interest rate l the ratiosare almost the same! Furthermore I the Blc analysis gives noweieht to fleXibility and responsiveness of the power generatingsystems. The coal alternative is a flexible system which theprivate sector would ,finance, and coal is a resource which canbe developed ton by ton as it is needed. The hydro projectwould be an inflexible commitment of resources underwritten bythe federal governmentj its "front-end" costs are extremelyhigh and represent bills which fall due before any energy isproduced at all.

Another flaw in the Ble study is the estimate for recreationbenefits. Recreation benefits are,estimated at $300 1 000 annually.In: fact, there are Virtually no recreational henefitq for theproject and there arc very high recreation losses. Accordingto the draft interim feasibility report (p. F-3L "Pew placesin the world offer the variety of outdoor recreation resources Z<tAavailable in Alasl<:a... Both residents and visitors alike have .LVunexcelled opportunities for recreation activities among a pro-fusion of beautiful lakes, rivers, and mountains l largely un-touched by modern civilization." Given these fortunate -eircum-stances l why would anyone want to visit a narrow l murl<y, arti-ficial laJ{C? '1.'he \1atana reservoir l ''lith its annual drawdown offrom 80 to 125 feet (which would be at its worst in early June,then rise steadily throughout the summer)1 would be Virtuallyunusable for recreation purposes. A boat-ralnp which can allowfor a 125-foot variation in water level in a steep, narrow canyonwo~ld be difficult indeed to design.

The Susitna flows "some 130 mil~s through uninhabited country" I(P. 10). This is another l roundabout way of stating that itflows 130 miles through wilderness. Were the writers of the DEIS
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212

2111 afraid that the \'lord Itvlilderne::H, It mi~htmake the river in its
.' undamrned state sound too v?luabJ,e?

The ptatements at the top of pae;e ll~ arc misleadine;. It should
uc noted that none of these rivers is Class VI in its entirety.
Turnbacl{ Canyon on the Alsek can be portae;ed; the rest of the
river has ueen run by inexperienced Icayakers. Devil Canyon on
the Sunitna can also be portae;ed; here ae;ain, the river above the
canyon c..in be and has' been run by kayakcrs of limited experience.
Lc:::;s I::; known of the Bremner, but the heavy whlte\'1ater is con
fIned to its two canyons. Th~ point is that even a very diffi-
cult river can be utilized by iinexpert'kayakers and rafters if
the rapids can be p'ortae;ed. As for Devil Canyon itself instead
of maldnc; value judc;ements and using loaded words li1m (ldane;erous, It
the final EIS nhould emphasize that it is attractive to kayakers
precisely BECAUSE it isdifficult. \'/al t Blackadar, the first
per::30n to run it and a heavy-water paddler of extensive eXf.er
ience, termed it lithe biggest \'lhitewater in North America. I

r~ntion is made here that the Susitna was recommended as a BOR
study river IIbut vms not one of the 20 rivers recommended for

213
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

.eo far enoue;h; Int.erior's d-2 bill' is only one of several. The
Susitna in indeed proposed as a wild river in the conservationists'
d-2 bill, as the author~ of the DEIS were surely well aware.

Ipnge 23. "Severalll ne;:;tine; pairs of bald eae;les and gyrfalcons
214 vlere obnerved in the canyon area. HOltl many is IIseveralll? vlere

there so many that they could not be counted?

215

On'the same pace, it is noted that ItMotorized all-terrain vehicle
access to the backcountry has improved huntinG success even in
the face of a rapidly declininc; caribou population 11 (Nelchina
herd). A critical factor has been \'linter maintenance of the
NabeGna road, which permitn ::.no\'lmobilers to haul their machines
1n as far ai they wish in comfort, then take off. CariboU-
especially prec;nant cows--are not able to withstand the resultant
noh;e and haraGstnent. Roadn vantly increase the actiVity of off
road vehicles, and the Sunitna damn will reqUire roads (built at
::;tate eX~)en3e?), presumably maintained in winter (also at state
expennc?). The final EIS should investie;ate the' probable con
sequences to an already threatened caribou herd.

216

Pn(~e 2J~. 'rhc 'maps throuc;h the ent :l.re document arc Door. Only
:JOrneone who recognlzeD the shape of the SU31tna would be able
to locate it on the ,maps, since it is not labeled. Yet.pt'esumably
the relationship of the river to the habitat being mapped is
critical--far more so, for instance, than the location of Cordova
('tlh;Lch appears on each map). Without knowing which line represents
the river, and the location'of each'dam, the graphics are quite

, literally meaningless.

IHunting, pressure for rams in the Cantwell-Healy, area 1s "fairly
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heavy due to relatively ~ood access from highways, by air, and
by A'1'V1nll(p. 27). The statement is true, and the Susitna _
hydro project would provide equally easy access for an area that ~b
10 now wl1dernaoo--a road, which can also be used to haul A'l'VI s
on, and two or more enormous lal{es to land a floatplane or ski-
plane ,on. The effect on moose, caribou, and bear should be noted
in the final EIS.

The Susl tna area "has consistently produced I;lorc wlll Vl~l.·llle:3 th,:m
any other area of comparable nizc in the, Sta te •••• \'Jol V~l'llleS
have withstood human encroachment and tl'appin~ without any -
noticeable reduction in numbers or ran~c" (p. 28). Yet it has
already been admitted that the area is presently Wilderness, so
any lIencroachmentll so far has been huntin~ lodc;cs and trappers' 218
cabins--not 70,000 visitors a year. Would the DEIS have us be-
lieve that wolverines won't mind the dams, roads, people, noise,
etc.? Absurd. The wolverine is an extremely secretive, wary
wilderness species which cannot coexist with highways and
industrial development.

Pa'ge '37: "Ploat planes are uoed to fly in hunters •••but this
form of access is relatively minor. ~' •• A major recreational use •••
is big-game hunting •••• The greatest pressures are exerted from
a few fly-in camps." If fly-in access is II minor,1I then how can
it produce the "greatest ll pressure in a "major" recreational use?
The statements are inconsistent, a frequent problem in the DEIS 219
"It appears that the use of ATV's for hunting, already prohibited
in some, areas, may have to be further controlled." This state-
ment misleadin[51y implies that such use can be controlled, when
in fact it is very difficult (and expensive) to do. What will
be the costs of the extra wildlife protection officers needed to
enforce such a closure in an area wherefeasy access has newly
been created? Who will pay these costs?. ...

Pace' 38.J\c;ain, the superlative, hUGe whitewater of Devil I
Canyon is implied to be very unattractive, eqUivalent to 2~O
implyinc; that Mt. St. Elias io "no r.;ood ll for climbinr.;because it ~
is very difficult and succe~orul attempts have been few.

He 1'1nd it exccecl1nc;ly odd that the DEIS was 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 we have not had the benefit of reading the study 221
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, enerYry needs. Again, these are mere unsubstantiated
otatementn. -'Because -of lead time needed for coal and hydro-
electric d~velopment, _immediate needs for the next decade will "'2-tf)
have to be handled by additional oil and gas-fired units." True, ,(, I!C
even too generous, as regards hydropower (the Corps fact sheet of
Oct. 23, 1975 estimates ~onstructiontimeat 14 years), but Beluga
coal has already been leased and is ready to be mined, and Healy
coal is already in production and has been for years.
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224

225

22'7

P(jr:;r~ Ill. IIHeavy empha~;1s should be Given to those technologies
vlhieh ut:llize r'cne\"Jable or essentially inexhaustible enerGY
GOUl'ces. II It is preposterous to imply, here as elscvlh'cre in the
m:J:~, that the :3uGitna dams represent the usc of renewable re-.
SOU~UCG. A wllclerness rIver!s not a renewable resource. Once
developed, it 10 destroyed forever. And great wilderness white
water rivers arc not ml1y nonrenewable, they are exceedingly
rare, thanks larGely to the Corps of Engineers.

Pn~c 42. Morc ~nrbace graphics. What on earth do the fiGures
on the left reprc:3cnt? 50,000 \oJHJ\'l'? On what information is the
[~raph lla::Jed? lIere again, we arc to accept it on faith. And it's
~n old, old trick to set forth one absurdly high figure to make
olle In prcferr'ed al terna tive look more reasonable by comparison.
Hllatevcr thonc left-hand numbers symbolize, the high range
indIca tOG vfe'll use 19 times us many. of them in the year 2000
as \'/e did in 1970. Even hamsters don't multiply .that fast.

Paf~e 45. There are some interesting implications on sedi
mentation here, although the DEIS wronGfully fails to make them
explicit. The average natural flow in the five high-flow moriths
of Hay-September is 19,328 cfs. If we assume an average sediment
load of about 1000 ppm (the DEIS says it is 1I1ess than 1000, II
l.eading 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
the Hatanares81'voir. every second during those five months for
11 total of 255,130,560 cubic feet (9,1~49,280 cubic yards), just
1n the MQy-September period, every year. He will charitably
a::;sume that nosil t enters the reservoir from October-I\pril.
r'killlVlhile, of course, a small amount of silt ·is leaVing the
oyotcm: 15-35 ppm year-round in an averaGe flow of 9300 cfs.
I\f~aJn f5CJl(~I'ou~;ly o::;::Jllmlnc" that (l hl[~h 32 ppm leaves the
:3Y:Jt,em that'::; .3 cuuic reet or Gcdimcnt lost per second or
~),I~()O,{}OO cubic feet 'each year (350,lWO cubic yards). In Short,
9, lt119, 200 cubic yards of silt, sand and ~ravel entering the
sY:Jtern every year, 350,lWO cubic yards goinG out, and a net
yearly cain of 9,098,880 million cubic yards. That's a formidable
amount of silt. Can the Corps guarantee that reservoir siltat~on

problems will not occur here as they have at other dams?

P<J.rr,c IIG. If whitewater can "reduce substantially" the super
G<l tura ted nl troL';en and clissolved oxygen introduced into the
water InpaGsin~ over the spillway, then why not leave more
\-lhHc\·mter available for this u::Jeful purpose, instead of sub
rnet'f~ill['; nine of the 11 miles of Devil Canyon?

Paf~C 113. "FutUl~e de tailed studies" will be necessary to make
sure ~cneral channel deGradation won't occur uelow the dam as
the river attempts to rec;ain its normal sediment load. These
s tudie:J arc to lJe part of IIpre-construe tion plar'ming, ,. which the
Corps would have us believe docs not necessarily commit us to
bUildinr; the dams, despite tlw name.

I He arc told that the Watana would flood existing fish habitat
but miGht create "other fish habitat at higher elevations on
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theDe tributaries. II Perhaps. But it's certainly not e;oine; to I
replace spawnInc habitat, which requires clean, well-oxye;enated,

. e;ravel; not while the Watan,a reservoir is fluctuating 125 feet 228
every sununer: .

Page 49. The Susitna carries winter silt loads of 4-228 ppm;
earlier the.DEIS had termed the winter water II c l ear ." Yet the
diocharc;e below the dams would be IImilky ll at 15-35 ppm.
Both statements can't be true. The problem may be that the DEIS 229
tends to use fie;ures distorted by extreme circumstances when the
mode ~'lOuld be more useful. Trivial here, perhaps, but not so
elsowhere--as regards energy demands, for Instance.

Pae;e 51, the question of fish habitat in lakes with heavy silt I
inflow. '1'he DEIS admits that it could be a problem, but mentions
the many na turnl lakes where there is fish hab! ta t despite heavy 230
inflows of silt. But these lakes have equally heavy silt flows
back out, as anyone knows who has paddled the Tazlina. 'l'he lakes
don't simply silt up as the v/atana reservoir will eventually.

Also on thiG par;.e is the first hint ("the proposed series of
hic;h':'head dams ll

) 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 IIthemac;nitude of environmental
impacts resul tine; from a four-dam system in the Upper Susitna 231
River Basin clearly makes this a less d¢'sirable' alternative
than the one-, tV10-, or three-dam plans. 11 The final EIS should
make' explicit the Corps I intention to build all four dams.

Pace 52. The problem of ice shelving in the Watana reservoir
and the attendant difficulties for caribou and moose attempting
to crOGS it is a serious one and there is no justification for
glosGing over it, as the DEIS does. Studies indicate that cari- 232
bou use of the Watana site for grazing and crossing II 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 mic;ht well recieve
the'lmpreGsion that it proved that caribou do not and w:lll not
use the area. No such conclusion is possib~e on the basis of
a single winter's study.

Pace 53. Countinr,; conditions in June 197L~ were 1I1ess than ideal."
ADF&G saw only 35b moose, whereas they'd seen 1796 the '·previous
fall. Unless the winter waG inordinately ::wvere, we can assume
that countinc conditions were not merely 1'10:.3:3 than idenl ll

: they
were totally Inadequate •. Yet the DEIS mentionG the fic;ureo as 233
thour;h they were meaningfUl. J\DF&G hun ric;htrully resented the
unrea:::;on",ble haGte with which it has had to curry out its SusitHa
dam studicG, and on a meager budc;et. Cooperation from the Corps
han bcen very poor.

Page 51~, transmission line impacts. The DEIS states there will I
be "not many per se; most •••will be as a result of construction
an!l.maintenance." In fact the growth the Susitna dams will
foster, and the easy access i't will prOVide, will cause major
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23 41111.1pacts. J\nd an any hunter can attest, wildfowl tend to avoid
tran:.imi:JGion line corridors.

235

Pn(~e 5{). "In1Unl annual visitation to the project area would
be"about 17,000 people"! Is this figure part of the source of
that inflated loll BIC ratio? Ho\'! was it derived? If 77,000
people really did use the area (an opponed to mPl'~ly ctt'.t vln~~
by out of curios.l ty to [~1nncu n \: till' d:\I\\. wll \.,'11 \~,'\l \ d 11:\ 1',1 \ ~I

pr'ovicle a sic;n:lfJcant reCI'(~lltJ111Ial bC1WI.'lt), tile .I.i\Il'a~t. would
be tremcnclou:Jly heavy. CLin .'1.':11lcectlla (pop. 200) handle such 'a
vlsi tor' load?

I
Pac;e 57. "r~uch of the cY.::I.stinc; tree and shrub cover in the Upper

236 ~U:.)jtl1a Hlvcr Basin is located in tr.le river and creek bottoms
and on the steep canyon slopes above the streams and would be lost
durlnr; dam con3truction." 'l'his is important moose habitat.

Page 61. Land along the Susitna "is a natural and scenic area
tha t would probn[~ qualify for wilderness classification under

237'!!10st definitions of the term. l1 (Emphasis added.) Under what
dcflni tion could it pOGsibly fail to qualify? 'rhe proposed Corps
project would definitely destroy a wildernes~ river and area of
hiC;h quality. That fact should be admitted forthrightly in
the final EIS.

23
"'rhe proposed transmission line corridor would cross no existing
or rH'e:::;cntly proposed scenic, Wild, or recreational rivers, nor
would it cross any existing.or presently proposed wilderness
apcns 01' vlildlife refuges." True, but what of the dams ·them
selves, and the proposed Susitna National Wild River of conser
vationist:::;' d-2 legislation now pending be ford Congress1

239

l1netween Gold Creek and Cantwell, a visible (power) line would
have Gubstantial impact, particularly if located west of the
hir.;hvmy and railroad. II It could not be concealed throuc;h Broad_
Pause This area provides some of the most strikinc;ly scenic
views of Mt. M6Kinley and the impact of~uch a transmission

'line vlOuld be devastatinc;. It 1s appalling that the Corp::; would
evcn cOlluider placinc; the line on the west sieie of thehic;hway
and railroad.

240

Pac;e 62 .. How fortunate that the "most likely" source of an 8.5
earthquake would be a safe 40 miles distant. Yet it is also
admlttc:d that "the Susitna Fault, truncated by the Denali
Pault, ui:JCct~ the rcc;lon in a northca~t to ~~()utlw/er;t dlr'cction
approx:trna tely 2.5 miles weo t of the ~/u t:ma dWI\:J:l \'0. " ~Jhn t
o\'udieG or the f'uult Dy:;tem and "most .likclyll quaker; have been
done by Indc:pcndent seimnic expcrt['l? \oJhy doeo the DInS contain.
no maps or c;raphic,dioplays shOWing the location of these
fault::;? VIa:.; it feared that it would look a little too graphic
only 2.5 miles from an BIO-foot-high earthfill dam?

IPage 63 .. There could be ice-fog conditions in the area below
Devil Canyon Dam Iiduring periods of extreme cold weather." The
implication is that ice fog is a rare occurrence indeed, happenine
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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 'Fair\banks. Since the concept of the "railbel ttl as having
hic;h en~rgy needs is f'allacious (the two widely-separated cit1es
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 railroad workers
living along the "railbelt" 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·tel11ng Alaskans that we
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247

I
ll1u"t endure tile cnv:l.ronmentnl costs of strip-mininc; for coal, and
L11'~ :;tl·c:;~ or p.l.pcllne booms, but are not to be permitted to

246 r'.;i1n allY bellc1'Lt.··. 1'1'0111 the dcveloI)mcnt of our stat~ls resources?
[-1\1:; t all (jIll' coal, 011 and ~nG be shlpped to the Lovler h8 for
utlwr:., to u:a~ ':'

l':lf~{~ '('). 'J'ile forecast of enerr;y needs 1n absurd. Havin[i used
J .11 11l1~Llt.on barrel::.; of oJ.l and 16 billion cubic feet of natural
I",:!:; JIl 19'(~!, VIC ilrc cxpc.:ctcd to.use (under II m1d-ranGe 11 est1mates!)
;~l) 1I11111on barrel:..; of 011 (19 tlmes an much) and 134 billion
cubIc Ccet of (jaG (eight timen as much) in the year 2000 "if
rCCf~nt tx'cnd:] continue. II Without further documentation of

. Lhe:;e nrnaz.l.n[~ flc;ures, the reader must ineVitably think them
equ.l.valcnt to saylni.!;, "11' recent trends continuej the teenager
\'/111 be 10 I GII by the time he IS 33 years old. II

~
Pil(jC 7'(. The lIextreme costs and environmental effects involved

24
111 mo:..;t t.Idal 1'10\'1 hYC.lroelectric proposals are major f.actors

. opp():;lIlL~1l tidal po\'JCr. 'l'rue enouc;h; very few places in the
. \,/()rld tiro sui table for the development of tidal power. Cook

Inlet happells to be one of the beG!; however.

1
11, 1::; not[l.blc.that the DEIS finds us· ll too small" for. nuclear power-

249 0[' :1011<\ wa::;te burnin[i, but "too big ll to be allowed to use our. -

ovm 011 and r,a:J.
~ . ..

I
rar;(~ 6'(. 'l'he·trnn::;minGion line "r ight-of-waY·"lOuld prOVide

250 cl,~ared Jand at little or no C/<pense to the farmer. II A danger-
oll~jly 1rre:.;ponsible Gtatement 'that should be deleted from the
f1nal 1':18. HadJ.ation from high-voltage power lines is hazardous
to I1v1n~ tl::;~3Ue[J.

251

1'<1[';e.75. rrhe difi"icul ty of safe disposal of radioactive wastes
i:, noted. ~lany people question the wisdom of a system that must
rely on many future generations to deal responnibly with the by
products or enercy used by this generation. But the same argu-
11 ~nt can be raised in connection with this hydropower project.
Even J.f 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 downstream residents will be at risk of horrendous
floods or mud-slides. A dam is a sword of Damocles hanging over
the Iwads of our [ireat-granchildren.

Par;e 911. . He concur with the l\laska Energy Office criticism that
the final EIS should ipclude a net energy benefit analysis for
the \'lholc sYGtern, includln[i the ener[iY used during construction
and 103ses durln[i lon[i-distance transmission.

Pa~c 6, cost. Total first cost . (January 1975) prices of $1.343
b1l110n. 'l'hcre \'lOS no jus tifica tion for usInc; January 1975 prices
in the DEIS. 'rhe Corps I October' 23 fact sheet already shows a
price Jump to :p. 5 billion (a ~!;157,000, 000 rise--more than enough
to build Senator Grave11 s federal office building!), but even this
figure is ludicrous. The contractors will not be paid in 1975
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dollars. The same fact sheet mentions a 11~-ycar construction
period •. If the project were already in proe;ress today, it
could not be fin1s,hcd until late 1989. The whole DEIS is filled
with speculative projections on dubious grounds; why was there
no projection of costs in October 1969 dollars? If inflation
('ontinueG at itc current 137~ rate--note that we are playing the
~orpsl own e;ame here--the final cost will be $8.33 billion, a
Gtar.;(~erine; sum.

nut let us assume that inflation will be nonexistent for the
next 11~ years (lnd that there will be no costoverruhs. A
modest proposal: instead of building the Susitna dams, that
$1.5 billion could be 1nvested. Even at a mere 6%, it would
produce $90 million a year. It could be split up among some
400,000 ~eople expected to live in the railbelt area at $225
~)cr capIta. Surely most Alaskans would prefer to have the cash-
:~900 yearly for a family of four would go far toward paying the
C;as bIll! --and the c;enerous U.S. taxpayer would be sure to
approve, since the $1.5 billion principal would remain untouched.
A beautiful wilderness whitewater river would not have to be
destroyed, and Alaskans would not have to suffer through st:i.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.

'I'he m:l;, ~.;ur.:r.:e:>ts that Alaska would be dependent on oil and gas
durinc; the dam::.; I 11~-year construction time. Hhen the dams come
on line, the hydropav/cr would theoretically replace oil a.nd natural
[r,as p;cnera tine; facilIties thus freeing up the oil and gas to
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les:J than one four-thousandth of the total demand.

A major e;oal of the project is to conserve fossil fuels (p. 91).
"By the same token, the project \'lOuld contribute to
a savln~G in nonrenewable energy resources with an
ener~y eqUivalent of about 11.3 million barrels of
oil, or apprOXimately 80 billion cubic feet of gas
per year. Althou8h this savings is a principal factor
in the consideration of a hydroelectric alternative,
over thc lon8 haul hydroelectric energy must be viewed
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a:, nn JnLe1'110 men:3ure for con:J(~rvinG the nation's
nOlli:·(~nL:\'I~il,J.(~ enL:r(~y ::.;ourCC3 un \.U sonic marc pl'ac
tIcal, peI'llIancnt method of' pro<JiJcinLj electricity
1:, ac!l.L(:v(~d \'/hJ.ch \'/111 not overburden the nation I G

or \'Iorlcl1w finite re::.;ources. 1I

nut :;',1.5 billion invested now in new energy sources and con-
:3c:rva tion Ii1ca:..;urc:j liould yield much greater bene f1 t3 than the
darn:j. 'J.'hc C(Wp::;' i::; pU:jlll.I1C for "pre -c 0113 truc tion p1anninc; 11

fundJnr~ aD thOUGh un energy cmerc;ency oituation, rather th<:l.n a
:1urpJ.u:j, exists or \'/111 c:xl~,t within the next couple of decades.
rI'h~rc 1::; 110 'emerc;ency, hO'llever. Alaska IG well supplied vJith .
ol1~r~y re::;ource~in the proceGs of being developed. The just
rclca~ed study by the state Division of Geoloc;ical and qeophysicaJ
~urvcy ~how::.; that with the Prudhoe Bay gas owned by the ntate we
l'/nl have an cmlJarra::;:.;mcnt of enerc;y riches. Since there is time,
the :;;1. 5 bill Ion or :\;3 billion or ~;e billion of the federal
taxpayers' moncY,\'~lich tho dams will cost should instead be
Invc:j tcd 1n research foral terna tlve , better mean::; of enerGY
production, research which would be a god::;end to the whole
nation.

Jack Hesnlon
Alaska Hepresentative
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RESPONSE TO COMMENTS BY
SIERRA CLUB

20 4 Conllne~t noted.

205 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 ~ost 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 powerp1ant. However, all
alternatives are carefully examined. In the case of this studY:-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
resources 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.

206 Comment noted.

2071t 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.

2t)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 benefits
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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2t,9 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 6-1/8-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
8l.

211 Comment noted.

21 2 The paragraph has been reworked to indicate that portions of the
listed rivers are Class VI boating rivers, and that Devil Canyon is
diff~cult instead of ~angerous. For more information on white water
of Susitna, see response number 257.

21 3 The Corps of Eng ineers is' awa re that liThe Sus itna is indeed proposed
as a wild river in the conservationists' 0-2 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 0-1.
Section 3.0 of the EIS is devoted entirely to a discussion of the
relationship of the proposed action to land use plans.

21 4The paragraph from whi ch the word "severa1" 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.

2Jo The Susitna River has been drawn with a darkened line to more clearly
show its location on the schematic maps.
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21 7 The EIS clearly states (in Section 5.0) that increased pressures on existing
game populations through hunting, trapping, and general disturbance and
harassment will require intensified game management and Taw enforcement
practi ces. As previ ous ly stated, ADF&G has the statutory capabil ities to
control these pressures--albeit, at greater cost and effort on the part of
State government. .

218 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 has 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 &Of 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 constant with an earlier change in adjectives
suggested by the reviewers. we have substituted the word."difficult" for
"violent. II

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 relocationcof 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."
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 ll-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.

224 The ordinate scale of the load projections on the projected energy
demand graph was inadvertently not labeled in the draftEIS. The numb~rs

in this scale represent kilowatt-hours (in millions) and have been so
labeled in the revised draft ElS. The origin and meaning of the curves
on the graph are fully discussed in the ElS. 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 or 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 IIfuture detailed studies ll

states: IIHowever, this phenomenon would be the subject of future detailed
studies to determine the distance at which sediment loads would become
reestablished. II There is nothing in the EIS indicating that such studies
1I ••• will be necessary to make sure general channel degradation won't
occur below the dam... 11 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 the 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 900d 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.

'2G9 In describing river charac~eristics under existing conditions in Section
:2.0 of the EIS, it is stated: "During the winter when low temperatures
jretard 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 which states
/ that winter investigations by the Alaska Department of Fish and Game indi
\~ated that suspended solids ranged from 4 ppm to 228 ppm. Following project

lonstruction it is predicted that suspended sediment in releases at Devil
Canyon Dam would be relatively low (l5 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 "gl acial scour"
which will be introduced into the reservoirs during the summer months and
Y'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,

23'01\n 1akes si It up. The rapid ity of fi 11 i ng is re1ated to the amount 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
manmade lakes.

23 1 The "proposed seri es of hi gh-head dams II 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 damsites 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 pQtterns." The five-month study by
I\DF&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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2a31here is no implication in the referenced paragraph that the moose count
figures are "meaningful. 1I 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" is a misstatement of
facts. The Corps has cooperated and worked very closely with ADF&G.

2d4lmpacts 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
r(~gard transmission lines as a +;lreat to wildfowl because of the possibility
of collision while others believe that wildfowl tend to avoid transmission
line corridors.

2~ 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 1 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 GAs 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.

237 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.

238 As 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.

239 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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2 40 The Su si tna Fau1t, a1though close to the project, does not have the
probability of creating 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 (~1CE) 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.
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24 b 1\1 tf>rnatives related to gas, oil, and coal are sufficiently discussed in
the [IS 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 Qr029sa12_' 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
ilnd <JilS 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.

251 Comments noted.

252 Prices at the actual time of construction will undoubtedly be higher than
,January 1975 prices. Similarly, the price of energy will also be higher,
ilnd since 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. I\ssuming 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.

2~3 Comment noted.

254 The study reveals that the hydro project will produce the required energy
ilt a low economic and environmental cost.
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255 Stimulation of significant heavy industrial development is not expected to
rem,1 t from the Smd tna Project for the following reasons:

I. The projected energy load growth upon which the marketability as
slImpt ions are based, does not incorporate significant heavy industrial
dl'velopment. Rather, the projection assumes a gradual expansion of industry
h:lsed only on already planned expansions to existing facilities and on readily
identifiable new industry closely tied to proven resource capabilities and
l'conomic realities; this development is expected with or without the project.

2. The hydro project is designed to provide additional power incrementally
t hrollgh phas(~d cons t rue ~ion. From 1986 to about 1995, the Susi tna power will

1II('('t hoth increased load and displace otherwise produced by more costly stream
fired pl:mts. The less efficient and obsolete steam-fired plants will be
in:lctivated or retired.

'3. There wi 11 be some secondary energy associated with the proposed
,,):111. Such energy is not designed into the plan, but is a result of defining
till' "r I rm" energy as that which can be produced in the worst water year
(drought). Thus, in most years, there is additional water available to produce
"secondary" energy which, because it cannot be quaranteed to the user, is
IIsulllly sold at a discount on a when-available basis.

The s('condary capability of the proposed plan is seasonal, occuring during
UIC' summer months of June through Sep'tember, and amounts to about 12 percent of
i.he firm energy output. Of the 25 years of stream flows utilized for the
operntlonal studies, secondary energy would be available during the summer
months of In of the years. It is estimated that secondary energy would be
IIwrketcd at about 10 mills per KWH or approximately 50 percent of the estimated
cost of firm energy. Neither firm nor secondary energy generated from the
SlIsltnll Basin projects will be what is commonly termed "cheap" power even
though it is attractive when compared to the thermal generated alternatives
:lVn Dab le for satisfying future Railbelt energy needs. Marketability analysis
has dc·termined that the requirl'd pay-back usage rate for firm energy from
the Sw-d tna Project, is 21.2 mills per KWH. In comparison, present rates for
firm energy marketed by Bonneville Power Administration in the Pacific North
west during the winter months is 4.1 mills and less in the summer. In general,
energy hy the hydro project will be somewhat less expensive than energy provided
from :l1ternntive sources. It is for this and environmental reasons, that the
hydro project is the selected plan. The resulting energy cost savings will
:lccrlle to all Railbelt area electricty users. This lower cost energy will
provide a slight locational advantage to the Railbelt area in comparison to
cond f ti ons without the plan. Significant stimulation of heavy industry is
not expected to result, however, because as noted above, the project is
<!psigned such that available capacity as closely as possible approximates
till' projected demand •. Further, the cheaper secondary energy will be available
on too irregnlar a basis to serve as an important determinant in industrial
I oca t iona1 deci sian-making.

256 Compnt noted.
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SALMON MEDICAL CENTER
BOX 1110

BALMON, IDAHO B3467

W. L.. BLAC!CADAR, M.D.

7 ••-3a:.3

BOYD !C. SIMMONB M.D.

7S.-3e:a:1

October 16, 1975

Alaska District Corps. of 'Engineers

Anchorage, Alaska

Re: Draft environmental impact statement on
the Upper Susitna Basin - HYdroelectric
power development

Dear Sir:

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 traversing 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 lmow 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 lmowledge 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 CQuld easily be altered with
short tunnels to permit this passage or some sort ofladder operation
so actually the loss t() fisheries of Devil' s Canyon is thoroughly as
great as that loss would be at Rampart over a five hundred yeCir 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.

WLB:kc

Sin~~7ly SUbmi.t~d, .7/' . /.
.r':/{,d~/Ua &I''"~ a dd/(

w. L. Blackadar, M.D.
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RESPONSE TO COMMENTS BY
W. L. BLACKADAR, M.D.

207COlllllents 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, sinc~ 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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'Yf\ j Y\A'nIc. '\S Eric.. '?:>oeWKr I1l11d I· Lye At ow l)G4nt10v,,", 12.0,.J.
A~ 0 r NOW 'WI v\ C . 1 • 1 'I .J 0 cur""r'ON I:> A SU.llOL bu,:> cJ.rive.r.· "\0\ iN"'(r~sf~J. iN

wh......~ t"'Ki,.,~ "pL...c~ he.t"c i ... fki~ w:L.L ".,.,A. bti4-vhl'vL sJ,,}c of AL.tsI(A

O"'i~''''04ll'1 I h'" .p..,.o....., CAL;fo"""A- 1/",/ ~ I'I4 ilfl~ ..... will.. -M"~ ~o"l:!

we. \(....0"'"' ~ 'Ir""Or-~~. AL~ 1".., I'I1 ..... ilAr wi#.. Me. 11,. 1 Corp 0 f GAJ~;",urs ~NtI
-\~<.;,. oc.e"j>J't}iON, 1 h<. IS~Vc.. \--ct"e. -fotJi')hf i!> A~ I IceL I~ -4 dlfJt1 "r SC.,C,..4 L
d~s orJ #t(. SvSi~"'.q i2'v,.... i~ Pte. ~~t i~,,~$fs of AL.{, I fllA-5It',.,,",S, SCllre},,.,.,,
1W~ ~oul,) if :SAy~ MAl- i/,-c dlflft i!> NO! N«:tlcd.

I
IfAAV"A5"- ,.,.,..,d 1-Airbt4nKS Ittr. ~roWiN-' iN LeAfs ItNd bow,,'~. 11\c.

258 )p("l'wli~-, ~c.-h-oro~s +lvirc~oN 0".... ~~fCIAL rcso"....c~s. If ,'s ellidt''''! to ~t'c..
Wh",t couLJ.. t.,,..pp"'" If ~~ d~s ~ eft;c,l-ccl )ltul pow,... ;~ J;~;tv'Io<lf~A ~ A.x.4~ ..;,

\1> 1-Ai,.b~r)I{~. l)o 1l~l{IIN'> t"<~~~ W4lt+ +lti!> '50 c,AUeJ P('~"'C$s?? r J~iNI( Nbt.

1 h~. rivet'> ,,'" #.c. ~.,....tt, Art:" -tlal'obhiN~ IIrkric~ w"'ic.~ S"Pf'6,t U(c.
()IJ ~~ rL04,.,~t. W hAt ~~PP""'s wh~,., _~'" ..".,,,.<f< (J Ifnts a.re, uOAJsI"rllc:ftJ. 01<1 Mf~"

'(' ivu<;,: 1,;.~1 o{ AtL I #t<- fcr+~l, N.rfyie,.,~ Nor", ..(l., c04~ ...;cd dOWNS~~ RYe.

lo4cJ(cd. "( i'" A /lrh{';lJAL L,AI(c.. LVhl\~c.v~... "''''PPf'''~ v~sh-(.,.,., ON fl.c. r;v~ .... .• ~ ~o.'wJ

.\-t> "' ....-1'(.. A Si:>)\jr...·(.~t t'.t~lt ON #.( JovwsJry"".. ?o,fIONS. 1-loL<J ~iLl.. ~.~ ~"l-k,-r
L It .....,~ ~ -' . J. r " /'.1 /-YieNf~ .l. '" £" pr #'c. A-sw..,tRtI ..,..,4It'r, iN Y'-<' oc..~"1'J 0 ... b"'1"~ lilC(y"/( 0 r .,...,>c. IJ • '. ./') I

OJillO'\ hA.J A d(~h<.. c.t~(f ~'" IJ.{. fi'Shutt:C; j,J -/Qt, Oc.e-' j \,N.l.l ~'S hApptl'1'J to #t~

t ?7
Cool( IAJ~ ' .

.1,., (41, #tt. "Svsif,.,4 rivt( w'b r~c.o"'''"'t,..JcJ ~". Glct,t.L<l ~-hJJ'1 VNJ• ...

\t<- tJA-t;otJ4l ",.,J ~,td iliv<o'S A-vt. So~ 'It "~50 lJo+ beelV ")~<:jN~ )Mue), Alk_A'ioAJ
lh;~ ('ivu lo"ld re~;b1 bL of tJ.4tlltJ4L "'jN:fiC"r;,t:-e. i -fo,. ~'(. f!,.mri.. uviltd SJ.~~.
1k<.. VJ~ ..k \>J,,"~" L.>lvt~ i /oJ pf,;.Ls CJ\"'jON i"J A W'I~ ~,.,d ~A~;"',. 4o"rc.J o,~ dVlA-tt'1
/;>~l"~I1-i~~ \&' tv~ticS ~"t l'\'tlfc. A(ml(1t ",,~~t it I~. 1 t ~< JIM IS (.~~Ir" k I

~<. '(iv(i' L-J~Ll \X. },..",(6. ~~Lo"'lP,",~~&.J~ /)(jowd t"
cp"'lr . j

W~4t /t-rc. Ool.,. ~l\<"'''''At;''t> to J"r)O\...i"'~ ~<.. 'S~ify.s", r.\lt .. ) 0'- -to.... -!-Aliff

'MA~'" h"" 'fN(~ ~ ,1-'1",1 I jrJ #\l~ ~c. of cO""P'Jh ~o.wll~i, jt seC'lI\~ ~t4t.It/lltilc,"".
259 ~"t 'ot.\... ..J cfttJ p.A h,~ v.- U",ilcd l'\j",c( tn, he C~ do. U~i~, fl.'-" ~S A b~,c. ?h.Losap~,

o\k" SOUt"C(';. o~ -e1"t"'1 CI'\foJ AAKol ~~()lIld b<. I.A:,L;'L(~. 11\<. c..otps of ~1J~j",r~t') tcct /II..
rft..Jt'l' w;Ald 'It>' O(o~;lO\I\L .+~ ~lJc.l4'.. r .f'.,y;l)foJ It~f.. NO+ f.e~i~k i ~ ~L /o'(tCr I'] '1~~

I I J I -==::'
1 di~illr(d\.I. 1ht'}~ c.o"'1",..t\"t~ 1"'OfoJ,)tllLutifl~ .to(''''~ ot C,.J(?r~J I Me.. witJti"" 0"''' g"~.

:r t ;~ ·h...< ~ sd IV ew d ~ ('Ceoho.,~~ ~
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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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Octob4r 19, 1975

426 Skarland nall

u. ot A., College, Ak.

-1 99701

Box 7002 1

Anchol'~' get, Ak., 99510

.
the RlIImpart Dam l'Topoul. W. 're mnre encouraged by the ~ullitna Dam project, which

th. pT~ceding .tudie.. Howevex', Wft eo tind .ome we.kne~8e. in th. study, and we

find we can't accept the proposal tor. number ot rftr.8ona.

two d~M~ will h~v~ 80me ~irniticant imp-eta, whieh we found were in.detqu~tely

cono:Sd':'Tl'd, or not eonsiderfld at -11, in YClur study.

i. th~ mo~t import.nt h~rd in Al.ska in t~rm. or annual ~poTt-hunt~r hnrv~st:

1 t ll~~~"'v"", much conl·id~r .. tion. Co10nl'l1 Dtob~lius m..ntione.1 durin" hilS preaerlb tion

.t tit .. Floirt,,·nl: .. h,.,.,.,i nr. on th.. »1'- ft. }O;m t.hat th4 herrl con-bt.ently ero"","",

th- riv"r in Jll)y, .. "rl th-t th" ""IlJf)r impact cfr th,. (h,m/'! (In thfl hl'lrll would b. an

occa:donal morblity f~\l" to icft .l>dvinC; in thf' r".~rvoirn.

We've done 30m" furth"r re.etlorch, /fnd t ... l that a tar gTuter imJ'&\ct on

eron". to tho ftumm"r f~roundrs north of the river in ~ ate rillY .nd urly Junl'l •.

N1er:'lltion Uml!'. nuctul'ltIt morl! wii"ly th:.n your r"port indic_tee. (MolJt ot this
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inform_tion comes from aD AlAcka Department of Fish and aam~ r~port entitted,

"Neh du Caribou Report", b;y Gregory N.Boc, publbh"d in April 1973 by the

Depllrtm"nt)

It 18 likely th.t th" h~rd would frequently croas the rea..rvoir b.fore the

ice i. out. Caribou are ~xc~ll.nt swimmers aDd low mortality would be expected

even when l~ree humbers of very young c.lv~s cro~~ en ice-free, turbulent ~iv.r.

nowev~r, hoof~d aDim.le can't cope with f~llB through ice: they arc not able to

climb lout -e-in. At L~ke Loui.e, bi~logi~ts h~ve observed cllribou bre~kine through

thin iCol, IIn,l ..11 th" -nim.. lll .ub"equlrntly drown"d.

""',. wonder about the l'lhhility of. the ice on \o'.ten. Recervoir with expacted water

level fluctu-t10n. of 125 feet. Ice deva~oping on fluctuating w.ter ~urfac~~

could be ..xp"ct"d to hI! p~rticulerly 'unllhble, 'fIIf would exp"t::t unstable ice on

the reaervoirft to hOlve Il~r:l.oull effectll on calf number:s.

':'he prop()Il~(I' 'CO""5 rOlld ill lik"ly to dr,JI.w ~. numb.. r of hunters, .lInowmpchiners

lind IIl11lorhrl memb~r!'l of the public to the lire .. , further incrflasing ml)rtality.

The _roa pr.. ~.,ntly act_ .e II recharge arfl~ for wildlife: • numberot different

gam. population& f1njoy .tability of numbers and security in the dam are¥, due mostl:

to difficult .Cc&.~. If th8 dams are built, we ~trongly recommend keeping the,~cces.

road closed to the p'lblic, and we recomme~d Rot Flanning campsites and recreetiOR

are»s 'rounrl th" re.ervoir••

W. looked at the Al••k. Power Commi.aion report on which :our enercy demand

curv~ ia b~ft~d. Wft quo"tion 1tn accuracy, sine. it predictll future ~ner~ nfted partl;y

on tncre~~~rl ftn~rgy Ull1 atemming from the oil pip~line irnpQct: an :impact We don't

expect to continue. Enerr,y needs m»y well be much 10$. th~n the .n~rG7 nged£ you
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w. would r~thor ••• , ,for th. immedSat. ~ltur., utili~ati~n of natur-l g•• trom the

power.

We don't went enercy producti~n Above that n.c••s.ry for the imM.diat~ future,

ai.e~ ex~.ft••n.rgy could atimulate, 10t only indu.tri.~iz.tior., but Waftt.!ul .n~rgy

uee--a b.d habit for the public to d.v8lop.W. te.l that iti. poor planaiag to

d.eid~ to build a dam betore knowing wh.r~ the ga. pip&line will go.

the Hr. exp.ctlt.ncy of th.. dam would b@ 500 years. This "'....ma ~mprobabl., Dince

w. know ot no d"m with a projltcted litet1l~e ot ov.r '00 yeara. Hoover dam wa.

alao predicted to havlt • low .iltatio. rat., and it bec~ ftilting up betore con.tructioa

w~e completed. h~at would the ben.tit/coat analy~i_ look 11k. it theproject.d

reali.tic e.timate.

The Suaitn. i. one of the mo~t important river. in the .tat. in term. of ita

a very high value o~ a. undamm.d Suaitna River, aot only for the above reamon_,

but tor it. value a. a wild.rn•••• It energy is r ••lly n.ce~.ary, ~~ approve ot

hydropower projeet. oa .m.ll~r .cale.. '~e fe.l th.t the CUGitna River i. the wroag

river to 1"/11.

Sin~.r"ly,

/1~1 &wt.d-
Mary Evans

262 wilfl-ite ma~;7nt majdr, u. ot A.

/.J&i-- :JII~'~~ _
D". Huttonen
wildlit~ m.nagement major, u. ot A.

~,--r(,~ ;f(~
Bob Fox

TVee inatructor
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RESPONSE TO COMMENTS BY
MARY EVANS, DAN HUTTUNEN, AND BOB FOX

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 Blaska Regional Profiles--Southcentral

Reg_io!', July 1974 and the State of Alaska, Department of Fish and

Gcll1le's Alaska's Wildlife and Habitat, January 1973. As stated in
the LIS':-'--'iWar-mer-'weather and arapfdly filling reservoir should

eliminate any adverse ice cor,Jitions during the month of May. II 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 movement 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 life 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 evaluation.
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SEA AIRMOTIVE, INC.

Mr. Chainran, ladies & Gentlemen:

My nane is Ward I. Gay. We operate sea Mmotive, Inc. at Lake Hood,

an air taxi operation. '1r have lived in Anchorage for the past 40 years

and have seen a lot of changes here.

We have needed the Devil Canyon Darn on the Upper SUsitna River for

20 years am,in fact, I flew personnel on SUIVey trips of this dam site

nore than 25 years ago, before any gas or oil was discovered in Alaska.

I also rerenber when the Eklutna hydroelectric plan was first proposed

(before W:>rld War II). The original estim:lte was slightly over six

million dollars. When we finally got around to doing it, the ClOst was in

excess of 32 million dollars. '.Ihe big delay was because we did not need

that much pc:7Ner. Then gas was discovered at Kasilof. '.Ihe people in

Ancoorage wanted gas, so we voted a 20 year franchise to a c::orrpa...y and

built a pipeline fran Kasilof .to Mcrorage that we are still payrng for,

even trough we have natural gas right across the inlet fran us that: there

is no use for. Chugach Electric has built a ~r plant at Beluga, that

soould have been in Ancoorage, but the gas was chea~ at Beluga even with

building 2 ~r lines to transmit it to Mcrorage. It seans they can

bring the pc:7Nerin but not the gas. Maybe because of the franchise.

Anyway, the people have to pay for it no It\3.tter how it is done so instead

of l'M.king nore mistakes, lets build the Devil canyon Dam on the Susitna

and furnish ~r to the wrole railbelt. This will be utilizing a natural

resource that is not expendable. '!hen the natural resources that are

expendable, such as natural gas, oil and coal can be sold to other states

and oountriesthat are not as fortunate as we are in having an abuOOanoe

of water.
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SEA AIRMOTM:.. INC.

It has been said that this dam'to1Ould destroy wild qame habitat and

calving grounds fot caribou. I took Jrf:I first huntinq party to the Fog

Lakes in the fall of 1947 and have hunted there every year since. I

have seen thousarx1s of caribou' go down the bank and 'swim the 100 yaros

of river and go up the other 'side, seldom stoppinq ~ the small spruce

timber because they knc:M they are wlnerable to wlves and bear in the'

timber, and there is very little for 'them to eat there. I have never

seen a o:M have her calf down in the canyon. They like the hills above·

timber where they can see and IUl. 'Ihis also applies to ooose. With

the dam Wilt, the caribou w:>U1d only haVe.to swim across a 1/4 mile

lake. '!bat is nothinq for them or ooose either, or a qrizzly bear for

that matter. 'lbere has never been any fish in the Susitna drainaqe

above the dam site. Even the salnon cannot buck the white water in the

canyon. The lake oould be stocked with fish and made a \tOlderful,

accessable recreation area that the people of the railbelt are already

in need of. The gane animals are nearly gone in this area. raI, mainly

because we have protected the wlves for the last 7 years. 'Ihis can be

changed in a few years. I think the proper people have now leamed that

man cannot allow the other predators to increase, unlimited,' and stUl

have the \«>nderfu1 game paradise that he desires to view.
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THE PROBLEM ,OF
SAVING WETLANDS

The great natural wealth that originally made
possible the growth and development of the United
Statflll included a generous endowment of shallow
water and waterlogged lands. The ori~jnal inhab
itants of the New World had utilized the animals
living among these wet places for t~od and cloth
ing, but they permitted the land to remain essen
tially unchanged.

The advent of European settlers brought great
changcs in the land, and aquatic habitats were
particularly vulnerable to the settlers' activities.
Kenney and McAtee wrote in 1938:

Among the allll!!ts of mankind, wildlife receives Its true
appraiMal only ill advanced stages 01 civilization, when,
owing to the heerllcKM destruction of earlier times it has
been ""rioIlMly if not irreparably reducea. Under pioneer
conditiollK the rul"lI tor the treatment or wildlife are Imme
dlllle I'xp!oitation of the uAeful and drastic destruction of the
ulelf'lI!\, anrl these rull's tend to remain in effect long after
the oriKinal motive!\ are gone. In the earlier stages of
lIettiemcnt no one thinks of allotting any land for the use of

I wildlife; the effort is to wrest every possible acre from
~ nahlrl~ and mak!' it yield an income. There is no vision to
i 111'1', there ill no time to learn, that land units with theirInatllml OC(:lIpl\ntll, IL8 exemplified by a beaver meadow, a

mllllkmt marMh, 1\ dllck lake, a deer forest, or an antelopeImC!\ll, I\rc prodlldive entitieK that under certain circllm
, IItl\nC"lI IJIlly be worth far more than anything man cl\n put

I
in their plnce and that once destroyed may never be te
eatllblllllwd. (7) I

THE NATURE OF WETLANDS

The trrm "wetlands,'; as usrd in this report and
ill the wildlife fipld generally, refers to lowlands
covrred with shallow and sometimes temporary
or intrrmittl'nt waters. They are referred to by
Ruch nlUlles I1.S marshes, swamps, bogs, wet mead
ows, potholl'lI, sloughs, and river-overflow lands.
Shallow lakl's and ponds, usually with emergent
vegetllt.ion as a conspicuous fenture, are included
in the drfinition, but the permancnt waters or
slrl'ams,rescrvoirs, and deep lakes are not in-

I 1I01le numb.," In bmckets rer.'r to Item. In the List or R.lrrenCl's on
1'01. 47.

cluded. Neither are wa.ter areas that are/so tem
porarya.s to ha.ve little or no effect on the develop
ment of moist-soil vegetation. Usually these very
temporary area.s are of no apprecie.ble value to the
species of wildlife considered in this report.

Most wetlands can be drained or filled to creato
suitable land for agricultural, industrial, or resi
dential expansion. Others lie in potential im
poundment sites where permanent deep-water en
vironments can be developed. If either type of
project is carried out, however, the food and cover
plants required by waterfowl and other wetland

. wildlife no longer grow in abundance. These
aquatic plants n~ed waterlogged or shallow-water
soils in order to thrive.

Apparently, a great many people still think that
until one of these two courses is followed, any wet
land area is just so much wa.steland-can unfortu
nate occurrence in the land-economist's classifica
tion of productive land uses. So long as this belief
prevails, wetlands will continue to be drained,
filled, diked, impounded, or otherwise altered, and
thus will lose their identity as wetlands and their
value as wildlife habitat.

COOPERATIVE PLANNING
State and Federal agencies engag~d in conflicting

programs of wetland destruction and wetland pres
ervation must wmk together to develop unified
wetland-use programs that are both acceptable to
the landowner .and ben~ficial to the Nation.

I~ is one-sided plannin~ for example, if a flood
control agency neglects wildlife walues as it plans
for the elimination of river-overflow areas, when
these areas are used by millions of ducks during the
wint.er season.

In land-use planning, an agency dealing with
drainage projects would be subject to criticism if
its plans to remove water from extensive marsh
lands or scattered potholes were developed without
regard for the fact that, individually or collec
tively, they provide essential habitat for thousands
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SUMMARY OF· CHAPTERS

Thl' prohlem of saving wetlands is to prpnnt
Jllill'shps, foiwomps, opl'n shallow woters, lind sea
foiofllllly lIool!l·d Illuds from lwing ol'ninrd, floollPd,
01' fill ('(I , hl'l1l'I' IOfoiiflg tlll'i I' vIII uellS wildlifl' ha bi tat.
Thf'sl' t.YI)P!'> of lICjlllltir. f'nviJ'Onllwnts, eollecti\'l'ly
idl'flt ifif'd in 1his I'l'port afoi 1Nfla.lIds, fumish ('ss('n
tinl hllhitot for nil wlltl'rfowl, mo!'>t !'>p('ci('s of fur
llnilllols, lIud Illony sp(,l~il's of finm gnmp, forpst
gaJJlI', lind WlIrlll-watl'r fi!'>h. Coordinated advance
pllllllling hy ItII I'l'SOllrce int('J'rsts is t.he keynote
t.o soh·jng Ihl' prohll'm. As nn nid in sur.h plan
ning, tlH' Fish ol1d Wildlife Hl'rvice, with the coop
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pansion, and highway building have greatly re
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pnYironmrnt, hence also the naturr of thr soils
ilnd their pot (>n t ial usrs. Most wrt lands are
underlain by organic soils known as peat nnd
muck, or by recently deposited, water-carripd
alluvial soils. In general, alluvial soils have highpr
'agricultural potentials than peat and muck.
Many pent and muc.k soils,have proved unproduc
tive for agriculturp nfter drainagp; others are in
herently fertile. In many areas, thpre appears to
be a direct relation between potent,ially good agri
cultural wetlands and presently good waterfowl
wetlands, suggesting that competition betwpen
agricultural and wildlife interests will becomp
more intense in the years ahead.

The wetlands inventory rcYeals the loeation,
dassifieation, and eYllluation of 74,439,300 acres
of wetlands as watl.'rfowl ha~itat. At least 90
percent of all wetlnnds of import.ance to waterfowl
are included. From the standpoint of waterfowl
value, the total acreage covered by the inventory
is distributed as follows (in millions of acres): 8.9,
high; 13.6, moderate; 24.0, low; and 27.9, negli
gible. Values are based on relative 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 relative im
portance to watprfowl of the many different kinds
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RESPONSE TO COMMENTS BY
STEPHEN KURTH

264 Comment noted. Practically no "wetlands" for waterfowl are located
within the proposed Devil Canyon and Watana reservoir areas.

265 COlmlen t noted.

266 The 6-1/8 percent interest rate is provided by Water Resource Council,
and is based on the current cost to the Federal Government of borrowing
money.

2r.7 Reduction of flooding and erosion could result in subclimax growth
of vegetation in the braided channel system and would provide browse
for moose.

26b 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 projecti ons inAlaska 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.

271 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 £lS.

272 Comments noted.

27 aComments noted.

274 Comments noted.

275 Comments noted.

276 Comments noted.
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RESPONSE TO COMMENTS BY
DAN MAWHINNEY

277 The proposed Susitna ptoject 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 ureal
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
ATIORNEY AT LAW

SUITE 403

310 "K" STREET

ANCHORAGE, ALASKA 911"01

(e07) 278.1322

(1107) 278-1443

October 9, 1975

Colonel Charles Debelius
District Engineer
Alaska·· District
U.S. Army Corps of Engineers
Box 7002
Anchorage, AX 99510

Re: Written Testimony Concerning Draft
Environmental Impact Statement

Dear Colonel Debelius:

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
cerningthe 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 thorQ~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 Jone~ & 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 sgecific ~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 ntaOterials, 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.

Yours sincerely,

281
1

TEM/bja
Enclosure
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RESPONSE TO COMMENTS BY
THOMAS E. MEACHAM

LETTER DATED 9 OCTOBER 1975

281 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 Meeting, 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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282

COMMENTS REGARDING DRAFT ENVIRON~mNTAL IMPACT STATEMENT:
HYDROELECTRIC POWER DEVELOP~NT ON THE UPPER

SUSITNA RIVER BASINt' ALASKA

October 7, 1975

Gentlemen:

My name is Tom Meacham. I am a resident of Anchorage,
Alaska and am conservatior. chairman of tho Mountaineering 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 concept 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 are 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 NEP~ for any spe
oifio Aspect of actual hydroeleotrio plant oonstruction. 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 . 283
present the details of the proposed dam construction. Ouestions
which they have left unanswered are the following:

1. What is the source 6f any assumptions regarding
population growth and growth in electrical de
mand in .the rail belt area? Are there variations
among sources in these projectionsJ and if so,
which projections did the Corps examine and adopt?

2. Has any comprehensive economic, social or environ
mentalanal~sis been done of other alterna~ives ~o
the hydroelectric project, including purchase of
power from Canada, coal gasification, coal'burning,
use of natural gas, geothermal resources, or any
other available or 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?

285

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
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 const~uction proposal, 1 have some

763

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 . 283
present the details of the proposed dam construction. Ouestions
which they have left unanswered are the following:

1. What is the source 6f any assumptions regarding
population growth and growth in electrical de
mand in .the rail belt area? Are there variations
among sources in these projectionsJ and if so,
which projections did the Corps examine and adopt?

2. Has any comprehensive economic, social or environ
mentalanal~sis been done of other alterna~ives ~o
the hydroelectric project, including purchase of
power from Canada, coal gasification, coal'burning,
use of natural gas, geothermal resources, or any
other available or 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
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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
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 const~uction proposal, 1 have some
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I
questions to raise·concerning that proposal. I feel that there
arc several very serious inconsistencies or unwarranted assu.mptions
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 questions are the following:

288

1.

2.

Is the capacity of the Devil Canyon-Watana
project excessjve? 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 needs 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 "secondary
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 Public Utilities Commission? .

291

292

4.

5.

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
darns? 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 darn sites
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during the twelve years of construction?< Will
the Susitna River be entirely impounded by
Watana Dam while Devil Canyon Dam is being
constructed?

7. 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?

8. What effect will the increased wintertime volume,
more than eight ·times the existing uncontro":l.led
winter flow, have upon fish and wildlife iri the
Lower Susitna? What effect will this increased
winter flow qave upon erosion potential?

9. 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?

10. What will be the peak monthly flows anticipated
on the river after construction? The Impact
Statement lists only average monthly flows, not
peak flows.

11. What measures will be taken to control the problem
of "frazzle ice" under cold winter conditions?

12. What is the present consumption of the rail belt
area, in terms of barre~s of oil?

13. 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 oil1

14. How much oil would the total first costs of the
project buy at today's prices?
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15. 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
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power losses.

303

16. What factors were used to calculate a benefit
cost ratio of 1.4? Why was an artificially low
interest rate of siy 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 IOO-year life projection?

·Upon what factors was the lOO-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 below
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?

20.

307

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 releases, 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

• I
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the three Alaskan rivers mentioned, the Alsek and the Bremner are
inaccessible by boaters at either their oriqin or theirtermin\ls.
By contrast, Devil Canyon can be reached on the Denali Hiqhway
for departure, and its te~inus lies on&he Parks Hiqhway. Recre
ational white water boatihq is one of the fastest-qrowinq sports
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 concerninq outdoor recreationists,
or to white water boaters in particular, are repeated references
to "a few hardy souls" witia 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 qrowth of self
propelled sports, such as mountain~erinq, hikinq, backpackinq,
and white water boatinq. 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 creatinq 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~ss 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 beinq 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 r~sult 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 fact
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 Canyon should not remain free and uncontrolled, a monument to
nature and noe, to man, or particularly to the Corps of Enqineers or
our Conqressional deleqation.

Please include my statement in your record of oral testimony
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310
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 Environm~~ta1 Impact Statement concerning hydro
electric project feasibility in Southcentra1 Alaska.

Thank you very much.

~{~
Thomas E. Meacham
1410 "H" Street
Anchorage, Alaska 99501
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RESPONSE TO COMMENTS
OF

THOMAS E. MEACHAM
DATED, 7 OCTOBER 1975

282Jhe timing of the issuance of the DEIS (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 anhouncemrilt 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 DEISin this instance is 57 days--from 22 September
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 comments, 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
reasonabl.-;--(,- "eseen to resul t 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; and 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,
formats, 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 Administration (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
[conomics--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 Hydrodeve10pment mayor may not supplant development of a1terna
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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287 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'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 hyoro 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 plan. 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 "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, per se, but cooperates closely with them.

291. The proposed project is not intended to be deve1opmenta1, but to meet a
projected, conservative 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
comment, 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 eros i on is sha 11 ow over a maj ori ty of the steep,
rocky canyons, and the net effects on either storage capacity or the
shoreline should be minor.

2~~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
construction period at that site. After that, full regulated flow, as
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until completion of Devil Canyon about 1990. Again the river flows will
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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 IIflour ll 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, are completed.

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 summer 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 necessarily actual erosion. The rocky
nature of much of the canyon below 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 too great. In these estimates, the phenomenon of channel
armoring (i.e., the small size material is swept away and not replaced,
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.

296 The purpose of the multilevel intake structures isto 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 the reser
voir depth.

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
allow a spreading of the total flood volume 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 streamfl.ow below Devil Canyon. Devil Canyon t in
effect t 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.

2~8 Frazil ice is a short-term early winter phenomenon involving a specific
set of meteorological conditions in association with shallow, clear
rapidly flowing water t and the absence of ice cover. The very deept
milkYt relatively' placid waters of the reservoirs are totally opposite
to the conditions favorable to frazil ice formation. Be that as it maYt
if such ice did form t t~e capability of selective withdrawal of deeper
lying t warmer waters provided by the multilevel intake system would
offer a simpletimmediate t built-in solution to the problem.

29~ The estimated Railbelt energy demand for 1975 is 2.4 billion kilowatt
hours t the equivalent to consumption of 5.2 million barrels of oil.

SOO In terms of construction costs t yes; in terms of energy consumed, no.

Sl)l The 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 ;s also likely that future oil prices could increase substantially.

Sl)2The quoted 6.1 billion kilowatt-hours reflect the net annual power
delivered to the two distribution centers t Pt. Mackenzie for Anchorage
and Ester-Gold Hill for Fa;rbanks t 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 benef{ts 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 t and reflects the government's
cost in borrowing money. Sedimentation is calculated to reduc~ the
system storage capacity by 4.2 percent in 100 years. Most of the lost
storage is in the "dead storage" zone t 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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3"'4 The lOO-yearlife is a Corps of Engineers standard for this type of

project, used in cdmputation 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.

3t'b 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.

3 () 7 The Susitna Faul t, 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 tWd 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

erodab1e 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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J - ',4. The DEIS and feasibility study do not slight the recreational potential
, tJ of the whitewater river. Factually, the area is isolated, has little

access, no supply-subsistence facilities, and the Devil 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 been 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 the rapids
would remain to challenge 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-hi king-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 agai,nst the probability that the proposed park and project would
be in any way closely associated, at least for the foreseeable future.

,J ' :.J Comment noted.

,.J.i.,i Comment noted.
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philip n. osborn • geologic consu Itant
'l-"HD AVE. H.E. e BELLEVUE, WA 91004 e(206) 4~ ••3~1'

17 Ootober 1975

Col. Charles A. Debelius, District Engineer
DepArtment of the Army
Alaska Distriot, Corps of Engineers
P.O. Box 7002
Anohorage, Alaska 99510

SUBJECT: . Draft Environmental Impaot Statement: Hydroeleotric Power Develop
ment, Upper Susi:na River Basin, Southoentral Railb6lt Area, Alaska

Gentlemen:

'!'he following material is submitted for inolusion in the reoords of the public
meeting of 7 Ootober 1975, RE: Southoentral Railbelt Area, Hydroeleotrio
Power ~tudy, and as specifio oomment in reply .to the Draft Environmental
Impact Statement reoently issued by the Corps in relation to this study.
Within my capaoity as a geologic consultant I have had previous imput to this
study; speoifioally, in preparing a reoonnaissanoe geologiostudy of the
Upper Susitna River watershed for the report to the Corps by Jones and Jones;
Upper Susitna~, Alaska: A!l Inventory~ Evaluation of~ Environmental,
Aesthetio, ~ Recreational Resouroes. My oomments are restrioted to the .
geologic aspects of the proposed project and within this discipline to the
inherent seismio dangers of the site and the geomorphologioal adjustments
whioh may ensue oonstruotion of the project. I have thoroughly reviewed the
Draft ErS and have personally oommunioated with Mr. Yould and Mr. Chandlei-.

RespeotfUlly submitted,'1Jt;t..No' ({k~
nip • Osborn

Geolog 0 Consultant

Eno.
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The Draft Environmental Impact Statement for hydroelectric power development

in the Upper Susitna River basin contains insufficient data within the geologic

discipline. This data is essential to a complete and adaquateevaluation of

the proposed project - - its merits, benefits, and costs. Specifically:

1) The geologic map on page 16 is incomplete; faults which transect the

S\lsitna Basin are not shown. Major faults intersect the Sueitna River down

stream from Tsusena Creek (Susi tna Fault), at Vee Canyon, upstream from the

confluence of the Susitna 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 lithology of the Upper Susitna Basin at the proposed

dam sites. Specifically, at Devil Canyon, a master joint set striking

N. 250 W. and dipping 800 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 - 600 south are not shown tKachadoorian, 1914; Osborn, 1914;

Jones and Jones, 1915).

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 Fault ~ - post-Pleistocene

displacement of 120m measured and 200m from aerial photograph interpretation;

Totchunda Fault - - post-Wisconsan displacement of 210m tPage, 1912);

Susitna Fault - - 11 km of displacement inferred from morphological expression

(usborn, 1914)
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4) The possibility of an increase in seismio activity as a result of reservoir

impoundment and fluctuation is not mentioned. Noting the Immeqiat~ proximity

of the Watanareservoi~to the Susitna Fault, this possibility shoul6 be .

considered. This phenomenon has been widely reoognized and is well documented,

e.g., increase in earthquake aotivity following the impoundmont of Lake Mead

behind Hoover Dam {Richter, 1958).

5) There is no mention of the recurrence periodioityof Breat earthquakes

{greater thanS.O) within Southoentral 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 struoture.

. .
6) Large portions of the Upper Copper River basin subsided during the Maroh,

1964 earthquake {Plafker, 1965). The implications of further subsidenoe

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 elevA.tion gain from the'Vlatana tull pool level to Lake Louise. There. is '

a high probability that the Copper River system has been the outle't for the

Upper Suai tna iirainage at least once and possibly 'several times during the

geologio history of the Upper Susitna River {Osborn, 1974).

7) It is absolutely imparative that the possibility of a seichagenerated

by seismic activity or landslide within either reservoir be considered.

These standing waves can have devastating effects, as evi~enced at Lituyat . .
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 the upper end of the Watana reservoir effect the river morphology?

4) The possibility of an increase in seismio activity as a result of reservoir
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In addition, the following geomorphological problems and questions, should

be addressed.

0) How will the accumulation of sediment at the bedload "dumping. ground"

at the upper end of the Watana reservoir effect the river morphology?



r
9) What changes will occur in delta building at the mouth of the Susitna

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

sediment in Turnagain ·:Arm is the Susi 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 ofs, the existing data ~$ inadaquate to allow volumetrio extrapolation

for a 100 year period.

11) What effects will fluotuations of the Watana reservoir have on solifluction

mass wasting and will there be a substantial inorease in shoreline erosion?

12) What effects will the transmission oorridor have on permafrost in the

area of traverse? How will the transmission towers be anohored to prevent

dislbcation by heavin~of the disturbed surfaoe?

TheBe and m3nY other questions, problems, and inadaquacies suggest that the
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RESPONSE TO COMMENTS BY
PHILIP N. OSBORN

311 The EIS recognizes the most important and major geologic aspects
0f 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 geo1ogi c conditi ons as the Southcentra1 Rail be1t study
continues. To this end, the Corps has already retained two con
sultants specialized in the field of tectonics and seismicHy 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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P.O. Box 171
Anchorage, AK 99510
October 11, 1975

Ct')l. Charles A. Debcllus
D1:;trlct r;nglnecr
AI.1.:.;~~a DistrIct, Corps of Engineers
P.O. Box 7002
Anchora~c, AK 995]0

Denr Col. D:!bellusr

I am uri UnC 1n t:encral reference to the Upper Susitna River Projoct.
Al thour"h I am <1.Gain:.t. ..... ho project for environmental and social impact
l'C'nnon~, l' \.Ioulri llk(' to focus my comments on n specific part of the
:.>tu<ly. The foIl O}/1 np; comments, therefore, havo to do ~llth the trans
micdon corr1r1or, calli~d alternative "Susitna-l" In the Scptcmbnr 1975
draft of the Envlror!r.lcnlal Asscs::;mcnt of the Susltna Tran:;nic:.>ion :::yot.cm.
which FaralJ 01:; t.h0 /\lanka flailroad between Talkeetna and Gold Crock.

Ao a IXlrt-.}'car rc:.tcicnt of Lane Creek, located near mile 241.7 of the
Aln!;l:a !la'lrC'lad, I am deeply concerned about this parI. of the project.
I am not alone: thore nre hundred~ of pnopll~ who 0 wn or lca~e land and
Hho havo recreation or residence cabins in the aroa affncted by "Suf:iitna-l"
between Tnlkcctna and Cold Crc~k. Ar.cc::m road:..; w111 rul n this area.
"hrln{~ing in larGe r.mnocr::: of people and all the attendant problem::;, which
i:l proc1G~ly w!1at mc:o:t people who buH t in thiE; a1'oa l:antcd to ge t away from.
Tn addition to tho rond3, the transmi3:l1on towcrn, litlc~, and cleared area:;;
will t~ un:;1.c;ht] j' nnd an impairment of the wilderness environment.

In readjng the above mer-tinned d~aft, I was surprlncd and difitreB5ed at
the incomple t.e and 11l1nlead1ng information which it contal ned. I ar.-. rcfering
hero tot-he nat.r~cer:; and supportln~ text for the Envlror:rnental AS5eszmcnt
and F:nvironmcn+'al Impact zectlonG. Although the drn'f.'t "C'~IT.S to have been
Intond--Hi 1'1.:;; .:.1 5I\rcrflci::l.l study, the errors I wilJ note arr~ no glarinc; that
they r(lq\llr~ comment and correction before the draft 1:;; 1l~0d ati a basis
for any docin'onG.

The matrix for thlc :::ec:ment of "fJusitna-I" undor I':xlsti n:.: Development:>
indicate f.lcvoral )'nH£oad :..;topn, of I~hlch L').nc in Olll~. Lann is not even
a flag ~;tor, :uv] In:;r] 't hl'on for many year3. Tho currtlrd. flLlE stops arc mile
232. 2:;1).5, 2J6, ~J8.h, 239.5, 21J.L7, 21~1~.6; and ()t.tll~r:~ nrwt.h to Gold Creok.
J·::ach of thc:.~ ~~tol):':; .rf'pr.o:>nnt srrall communiticfi of a :::cat.tered three to
ten cab~n:; l!h\ch I"'l'rl~~ U~(~ for recreation or resldcne(', mo~:t.ly·the latter.
The locatlnr:" oi' th~ C:lhi!1:~ ranL;0 up to thren l!lll(l~, ~nd oc;cablonally
further. n'ol1 the rnnrnad tracy:>. The r.::J.trix· for Inractz unrlcr.!'~xl:;tlng

DcveloF(I:ich~" Ind1 Gil::'cn no impact 1n this area, al thouCh lower down on the
pr;c t:1'.~ :~tr~pb:1 La!-:c cah.tn~ arc rnl):ltlTJncd. The tr:'xt i:; equally incomplete.
Infnct, the ··Irr.pact~j of' Preferred Corridor Susitna-l" (p~. JB) scar.cely
~p'r,tlonz the Ta:kcctr.~-Cold Crc~k neGmcnt at all.
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The rather significant ov~rsignt of ignorine this large ~lock of people
and the impact th~ "~~)~ltr.a-l· corridor will havo on them, -indicates a
vary superficial nnd, almoGt lrrcsponsl1tic analysis. I note that the
matlce~ can be ca=-::') j' l!pdnt.cu. In light of the imformation cont.."lined
herein, I hope that th(' dr:1ft, ::latriccs and text, '1111 be corrected
~forc beinG c,ukJ..ttr:.-d -I;.~ d~d:;~o:, tlo,korG.

A wildcrnc~G 1He ~O'!' ~j'~.... 1.~ and a larGe number of peo~)lewln be dest.royed
if the trnn~min:.;iort 1:\'n('G are built in thl::; corridor. ' I would therefore
Hkc to ~~cc tr.c "~:u::;U:''1:],-l'' altcr.natlv~ between 'falkectna and Gold Creek
alXlndoncd. If thin cannot b:: do'nc, t.her. at lCiiGt study it carefully to
mlnlmlzl! the imp.lc:;. 'fhcrcfo::-c, I certainly hope youw111 consider heUcoptcr
constrtlctlon in thl~ area and choocn a route which w111 avoid priva.tely
lC:l.:lt,d or oWrlfl(11 atv].

R. John Strasenburgh

31nccrc.ly,
j " ' '/'/i ..;~ {.I.., I

1.,,1
' i ..~ .....

, .

ce. Scnator3 Gravel and Ztcven~

R~p!'(.'::;cnt,'lt tv,:, Y~une

!lab r.r"~;" .~,:;~~~,~~. :-'ow:r /,dr.:ini::;tratlon
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3"13

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
"corridor." As stated in the Environmental Assessment for Trans
mission Systems (APA): liTo avoid presumption of private lands, the
final route will be flexible enough to circumvent small blocks of
private land." 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 to 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. U Thus, preservation of the wilderness setting
will be a major consideration in transmission line location and
construction.
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STILLWATER CLINIC

BOX 8

COI.UMBUS, MONTANA

October 21, 1975

AlaGka District Corp of Engineers
Anchorage, Alaska

99500

Re: Upper Susitna 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'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 its relationship to other mountains.

1 feel th::lt any measure to change or deface this river

should be as carefully considered as would a proposal to

change or deface Mount Mc Kinley.

I wish you would enter this statement in the hearing

record as evidence that there is strong opposition to the

Th!vil's Canyon Dam that will permanently destroy the marvels

of this canyon.

CBS/eh

314

788

Sincerely yours

(() ~L-) . ... 1 ~
C····t'V~~~~)J/~VV?
C.H. Swanson Jr. _M.D_V
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~11~Ll Comments noted.

RESPONSE TO COMMENTS BY
C. H. SWANSON, JR. M.D.
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410 Skarland Hall
University of Alaska

Fairbanks, Alaslta' 99701
Oct 7, 1975

Alaska District
Corps of :~c.ineora

P.O. nox 7002
Anchorace, Alaska 99510

Dear .5ir:

I att('\nded your hearin0s held here in Fairbanks in October, with
Great interest and concern for the future development of the proposed
riams on thn DiG Susitna'River.

I \'/811 Gonw\'rhnt BurDrised when Colonel l)obe1ius mentioned that there,
miGht otill hp. a pOGsibi1ity of additional dam construction such
as the Ha"Y'art. ','/hon the Corl's tri0s to resurrect such sl-:oletons
of this rnncnitudc of .oio10cical blunder, it makes onp \'londer about
oomn of thr rcasonin~ behind present studies.

A1 thou:::h I \'IOU1(1 he the first to admit that the, Devil' s Canyon arf'la
\';ould be ~f' probab1" the best location for a darn oi te in the State, I
feel that). s necessary to evaluate all of Alas!ta' s resources,
an~ ~iGe 1nnd usc l'lanninr-, with the best and vdnest use of resources
instead of devc10pinS in a piece meal style.

I fr.r:l that the qu('ntion should be raised'as to the necessity of
a ciaM for hydro-electric powenht this tiTo1C!. rrhere nrc presently
nany cn('rr,y resources beinG ~Asted in A1aslta. FlarinG of natural
~as has been carried out for over a dec ada in Cook Inlet. As a
stullent' on car"!lUS at the University of Alaoka at Co1leee, I ':dtness
('ntire flooro urineccGGarily burnin,"; electricity 21{ hours a day, and
concurnption io at a mayimum. .

Th0 fact that 'thr: Corpo of Enl~inecrs is planninr; this projC!ct at
this ti~e, prior to ImG\'rledr.8 of the route the ~as p;i.pc1ine \'ri1l
tl\kc, indi.catesnn attttudo of "development for deve10p!llent's sake"
to pcrhapn quo te a \'loll ImO\'ffi Alaslwn inversely.

If tnfact th~. North .slope 0as 'nipcline doco (,0 throu::'h Alasl~a, it
would app~ar to me to be extremely short oichted at this time to
co ahead \'[1 th construction r>lans, as \'1011 as cncoura~inG Morc \'Iaste
or A1acl,a' 0 renewable and non rcnc\:rablc resources.

Yours' ninccr~

,~~~. f
Barbara ~'/ink10y

,cc: Covornor Hammond
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LETTERS RECEIVED BY THE CHIEF OF ENGINEERS

AS A RESULT OF COORDINATION

OF THE

REVISED DRAFT ENVIRONMENTAL STATEMENT

AND RESPONSES THERETO

UNITED STATE~; DEP~P.Tl'VJENT OF COiVirllERCE
Tho A5::.i5tant ~';ouet;ary for Science and Technology
Wi35h,ngton, D.C. 20230

October 4, 1976

Lieutenant General J. W. Morris
Office of the Chief of Engineers
De?G~~=e~t of the Army
Washington, D. C. 20314

Dear G~ncrnl.M0rris:

This i{ in reference to your revised draft environmental
impact statement entitled "Upper'Susitna River Basin,
Southccntra 1 R.::lilbelt Area, Alaska. II The enclosed comments
from the National Oceanic and Atmospheric Administration
are forwarded for your considera tim ..

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
s ta temcnt.

Sincerely,

c/f,' O(a~
S1d~11er (:l .
Deputy Assistant Secretary
for Environmental Affairs

Enclosure: Memo from Mr. Harry L. Rietze
Director, Alaska Region
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U.S. OEPARTMEN. DF COMr..'ERCE
National Ocoanic and Atmoapharic Admlnlatratlon
National. Marine Fisheries Service
P. O. Box 1668~ Juneau~ Al.aska 99802

DATE: September 15, 1976 FAK21/JB

Conservation

SEP29 1976
TO: EE, Office of Ecology and Environm~ntal

r'" rl1,-t~\ (" S;d~L'SEP 291976
THRU: ~~ F3, Associate Director for Resource Management

\0}\I'\ ({) -f' ,
()}\.1\. d' /.'I.f.~ l-(,t. '-L/~/l-

FROM: I I)' Harry L. Rietze
~c I Director, Alaska Region

SUBJECT: Review of Revised DEIS #7607.37, Hydroelectric Power Development,
Upper Susitna River Basin, Southcentral RailbeltArea,
Alaska Corps of Engineers

The revised draft environmental impact statement for Hydroelectric
Pm",er Development, UpperSLisitna River Basin, Southcentral Railbe1t'
Area, Alaska, that accompanied your memorandum of July 21,1976, has
been rece',ved by the National Marine Fisheries Service and weoffer..,
the foll~wing comments.

Comments

4:D Envlronmental Impacts of the Proposed Action

Thls 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 from 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 areaso. Of twenty-e'ight
sloughs identified in 1974 and 1975, at least 22 were utilized
by s,almon for spawning and/or rearingareas. 2 Reduction of
intra-gravel flows could seriously affect mortality of eggs
and alevinso

1
500 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~bnormalities and
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increased mortality.3 Higher than nonnal temperature regimes
can also affect tIle 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 affc.:-t survival of fry. We believe that the OEIS should
address these effects.

1 IIyuroclcctric PO\...er Development, Upper Susitna River Basin,
Soufhccntral 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 Proj ect. Alaska Department
of Fish and Gan~, ·1975.

3 1he LO\...-Temperature Threshold for Pink Salmon Eggs in
Relation to a Proposed Hydroelectric Installation. Bailey,
J ad< 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 withdraWil 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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u. s. ENVIRONMENTAL PROTECTION AGENCY

. REGION X

1200 SIXTH AVENUE

SEATTLE, WASHINGTON 98101

REPLY TO
ATTN OF: 10FA - MiS 623

OCT 1 5 1976

Colonel George R. Robertson
District Engineer
Alaska District, Corps of Engineers
Department of the Army
P. O. 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
points in the river upstream of the proposed reservoir 320
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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321

322 .

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,

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 levels
of a variety of parameters, including those listed above, will be
made. As preconstruction studies proceed, supplements to this
statement will prepared and coordinated 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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323

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

OFFICE OF THE SECRETARY

WASHINGTON. D.C. 202D1

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.

Sincerely,

t7~~
Charles Custard
Director
Office of Environmental Affairs
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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.
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United States Department of the Interior
OFFICE OF THE.SECRETARY

WASHINGTON, D.C.. 2(l240

PEP ER-76/692

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 environme.ntal impact statement. We are pleased to
respond with the views and con~ents 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
th~ 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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draft environme.ntal impact statement. We are pleased to
respond with the views and con~ents 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
th~ 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 tIle 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. The
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 l 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 60nsidera
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.

805

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 l 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 60nsidera
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.

805



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 last sentence to read: "They indicated
that on the b~sis 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 constraints necessitate larger conductors with larger
kV systems." The conductor size needed to meet current
carrying ca~acityis 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

to
\

325

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 s6mewhatmitigate potential adverse impacts.

Detailed Comments

Isummary page, paragraph 3(a). The paragraph should refer
the capacity and n-umber of powerplants involved.

326

Page 7, Section 1.03. Descri£tion of Action. Along with
statements about ongoing studles and studies that will be
conducted during -che preconstruction planning stage, a state
ment should be included to the effect that minerals assess
ment surveys will also be conducted during preconstruct ion
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.

327
,

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.

328
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 ",\{';'\r'~nt 0nn-·
tradiction beh:etc"n the f ea.sibi 1 i ty l'q\(\l't \lnd t h...' dl'<,\ft
statement concerning winter flows. 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
higher winter flows may increase egg survival in the sloughs.
We believe there is a good chance that if the river d~es 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.

329

330

331
In v.iew o. f these serious prob.lems,. the re.lea.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.

Pages 67-70, Section 5.0. The section does not describe any I
impacts from powerplants and switchyards. The statement S.hOUld 332
discuss these impacts or lack of impacts as applicable.

Summary

The Department of the Interior concurs in the Armyrecornmenda
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 purpose.

~pUt7 Aas18tan~

Lt. General J. W. Morris
Chief of Engineers
Department of the Army
Washington, D. C. 20314

808

yours,

Secretary of the Interior
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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 proposaltorcletermine
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 suppJemented 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 ~ecessary.

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 summary. The capacity and number of power
plants involved are describeo 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 corridors 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 0f 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 reafing 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 wi 11 ow and alder, as thi s 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 this 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')n 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 are
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

2 December 1976

Lieutenant General J. W. Morris
Chief of Engineers
Department of the Army
Washington, D.C.20314

Reference: DAEN-CWP-A

Dear General Morris:

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 Railbe1t Area, Alaska (Hydroelectric
Power) Upper Susitna River Basin. A revised draft environmental impact
statement accompanied 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 consist 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 94-581, approved October 22, 1976.

As proposed, the development would consist of the 810-foot high
WatanaDam with an installed capacity of 708,000 kilowatts and the 63S-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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of alternative plans, the plan selected would consist 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 94-581, approved October 22, 1976.

As proposed, the development would consist of the 810-foot high
WatanaDam with an installed capacity of 708,000 kilowatts and the 63S-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 annual1>enefits 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 ~heUpper

Susitna Basin. Although the basicWatana-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~deratiodof the reports of your Department, the
revised draft environmental impact statement, 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 Anchorage and Fairbanks Railbelt area.
The Commission recommends 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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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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335

S T A. T. E 91'" ,,,A. LA S.K..,A.
OFFiCE: OF THE ~Ov£RNOR

JU..... U

Novetnber It, ~976
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 RaUbelt 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~luired 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
studies 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
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RESPONSE TO COMMENTS BY
STATE OF ALAS KA

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 wtll be made
during the phase I design memorandum stage to determine the impacts
of the project. These studies will incorporate recommendations
by the State Task Forc~ and coordination will be maintained
with the State's designee.
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Thomas Taggart
Box 1195
Seward, Alaska 99664
19 Dooember, 1976

Certified Hail

Chief of Jn~ineers

un~ted 3t~tes .~ Corps of 3n~ineers

~laShinJ~on, D. C. 20314

?.e: DE1i-C:'l!'-C: R':"IIS:.:o DR:,FT :;:""II1C1ll·~~·;TAL IH?ACl' STAT3:·!S1IT, HYDROELECTRIC R);'i3R
Dj"'I::LOPi';~;T, ti??SH ')U3IT:T,i. :-d:T:.~ 2BDJ, AL.4.37.A.

::.'C3.r Sir:

If :'ou ca.'1 at all comprehend the pure hatred l'ihich I attempt to convey in this letter,
:'OU ··'ill have oegun to grasp the magnitUde of ;rour crimes. I hold in utter contempt ever'J
breath of air lihichenters your atrophied lungs, ever'J perverse offspring which will follew
in your:;hadol,ed corridors. I hereby dedicate the last drop of blood 1Vithin me to the ne
:;ation of :ToUr will.

Bei'or goin~ further here, a."d ever mindful of Tf['J Olm lack of eloqUence, I rededicate the
~o~oldng excerpts of a poem to ;rou and your fellow conspirators againest life.

l1A31'3R3 .Q[ ;{AI!. by Bob D'.rlan

CO:'le :rou ma"ter::J of lTar, :rou that build the big guns
11'l that 0uild the dC1:'.t,h plant'!s, you that build all the bombs
'::ou that ",:1ide cehind <lalls, T")U that hide behind desks
I ju::t :,a."lt :'-O'j to ~mol1 that I can see through your masks

::'_'U thilt nl",vordone nothin' but build to destroy
':Oll play l-tith rrr'J ~mrld like it's your little toy....
Ie'..: 've t:'r::Jlm the 1-;erst rear that can eV'lr be hurled
?e'lr to b~..nfi child:-aen into the lJorld •••

~OlT much r10 I !mo:·, to t~' k O~lt of turn
You r.i~:lt ::'a::f that I'm young, you miqht say I'm unlearned
;;ut there's one thing I !mOl" tho1.:gh I '-m younger t:,an you
Th:lt '~ven Jesus "0uld nev·?!' <:'orGive ;·rhat :'ou do

Let ;,c ask ','ou one question, is :"our money that" good
;-lill i t b'..l~' ;:ou for::'7cne::s, do you think that it could'
I t:tink 7:11 ~1.1l :'ind ',;hen :rour death t':lkes its toll
All t~e mone:r :rou made "rill never buy back ~'our soul

And I hop''? ~hat you die and your death '11 come soon
I :·rl.ll follo:T :;rour casket in the pale afternoon
And I'll ::atch ::hile 70ur lo::ered dcwn to your deathbed
.\nd I'll eta."1::! o'er :rour ~rave 'til !'-m sure that ;rou're dead

Concerning the !!latter at hand, I~,as inf,)I'!'!ed on December 6th, 1976 hzr Er. Steye \dlson,
rank lmkno',m, Ann:r Corps of ili'(ineers, Alaska ~i3trict that cOllllnents on the a.bove-mentioned
::-ubject could still be subrrl.tted ror inclusion in the Pinal &1vironrnental I:'lpact :,tatement.
I hermTi.th sulrJ.t rrry co!!r.ll';nts, some of ,,'hich are in the attached letter of !,larch 9th,
1')76 to t~e ebai~"" of the 30aro of i!:ngineers for livers and Hubors. I ask for that letter
~ertaining to. the Interim 7 ea3ibility ~eport to be included ~iith this one in the ?JI3, since
it reb,tes to cilsical::'.. ' the .;ame issues and ~rill .,ave me the necessity of dU::llication of
p.':fort. ,. .
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I do ha'~e additio:".al comm.ents hOHever. To the north of the Upper Susitna River Basin
ii·,s P:-udh,-:>e !lay Hith ne!"ha~s 10 billion or more barrels of oil, and trillions of cubic feet
-:: natural 3~s. To t·te ;·rest are the Beluga and Healy coalfieds (lo~-t-sulphur) which are es
ti!":lted .to contain the c1uivalent of 24 billion barrels of' oil. To the :>outh is Cook InJ,et
o~: 30::1 c:o.,~, probac).e ~xten:;ive O. C. S. reservoirs, a.'ld the potential or harnessing Cook
I::::'-,t· ' ;;0 foot tides. At all times in Alaska there are tremendous 'tl1nds .-raiting to generate
e1 ~ct:·i.c:'.~:r, in 3U!"C'ler r.1onths '·;e have up to 24 hours per day of unrestricted solar energy,
'~:1,1 .~<=ot:!cr.;al potential SlJch as exists in ·Sonoma County; California is abundant here.

;)es··.·ite thi3 ';ealth of resources, in yoor blunder:l.i1g incompetence a."d maze or bureaucratic
~e-"ll'l:ion::: you can find no other ··r:J::f to rrovide pOHer for Alaska's miniscule population than
to con:tI"\:ct dams on the 3usitna ]iver. Instead of allowing North S1.0'ge oil to go to Japan
3.3 is pro!'o,cd (less oil com~an:' ta:<es to U. 3. Treasury), why don't you energetica.lJ.y HOrk
t,o :lee t:-::lt .Uaska g'lt just the 'mlall t~ckle of oil ,rhich she needs? It '1~ould hardly be
'·.::;,'ed 07 the ,?luttonous consumers of the 1I10~.er 48" in their headlong rush into oblivion.
::;0IW!r,:p.l;r, it ;rould save billions of tax dollars bY' preventing the 3usitna Dam boondoogle.

?lease re:r3in from quotin~ to ~e PUbl~c Law 93-577 ?ertaining to con3ervation of nonre
n:::'-nble res:l1.l!,,:cs. I underst'and it perfectly, and I also understand hO"1 ludicrous the appli
cation of tr.e lette!' 01 t:lat law is to this si tuation. iiE ARE SURRCUHDZ.D m::-E IN ALASKA BY
A ., ::u?,~:::S ',::,U,T:t CF ::ATU?.AL 'Z)CU1CES CF U}lLUlIT:ID PRO:-lISE. ;.[e in Alaska could not use
the "~ ~p.so·Jrces in 2000 years. ALLOW US T~ nlSImrr?ICANT FR.\CTIO'-: OF TIDSE !G30U!lC:iS NEEDED
TC 3:';"':','J:?: CU:~~-r.:.S and still maintain the integrity of our natural environment. Most
.\l:t3:{a.~.S are Alas~ans pr~cisel:r because of the lack of dams, free~m;ys and other insidi6l&lS,.
der:caning-;;;croachr.lents of you r 9:lciety.

The follo,r:.ne sl~etclT'J co!llt"'1cnt:; :Jertain to the revised DEIS or revised IFR, as noted..
1) I '.:·i'!2.:'=ye t!lat ',!le ?~IS should include metric conversions follot'ring all numeral:; where
aprlica'cl'3. Tt~e .fact +.h1t this "'lsntt done in the draft statement indicates that the Corps
iL..·lf is unr:;::!'onsive to the cl~a."1v.r.g v'l1ues of our society.

;::) It ",lOlJld be ap:;ropriate for +he ?'~S to be expediently brought to the public' s attention
'Ii-a the :-1I0UC libr3.rie3 of the follmnng com:nunities: All Southcentral Alaskan cOllllllUnities,
JU:h~au (:;le :; ~td capitol), the ~ublic li'oraries of the capitol cities of each. state and
t" :'ri t-:J r:r, 3.~d the District of Colu"lbia. Fu rthermore, there should be no dollar value placed
~~. such ":ocurr.ents ;:hich 'ould in:~i"::lit the pUblic's ability to obtain such. Please note lI'(J

~G~~P.~·5 in the attached letter~ertaining to the Co~s dubious method:> of disseminating
:.:: -~:r:la.ti':Jn on t~'3 ·-~r3.rt ;>roposals for this p~o,j~ct:.

J) 3ec:ion 2.01.4.5, ?ara<rraph 1, page 17 states that "Host of the Susitna basin above Devil
:;3l1y on is consi::lered to ':'e highl:! f"avor:lble for deposits of copper or mol;.rbdenum•• "
'30Q. :'.08, p. 60 of the :>ame docll::le:lt (RDZI3) states that n •• the area has never been IIapped
O:80logicall;;r." Des:)ite t::ese t~ro sta:e"lents, the Corps is apparently not soliciting comments
:-,'Ql1l t'le U. ". 3ursau 0:' ::ines, and this fact casts a pall on the integrity of the Corps.
3ince tile 3.rea has not been ext"".,.i.vP.1.y checked ::or rdnerals, let us assume for the moment
th3t vast deposits of ura,iu::l, geld, plutonium, etc. exist there.

4) Thro'J'Ohout the iIDZIS and the ]IFR the Corps !"p.f':r5 simply to moose habitat or good moose
:1-hi tat. Ho',rever in Ap-cndix 2 of the IFil, the US?~~·..IS r'"fers to the sa..-no areas as preferred
or cri t,ical moose '~abitat. The Corps is a~ain caught being hss than candid about important
:acts which are or concern 'to ill Alaskans..

5) C'r! the 3u"",701ar:: PIlP, spc. 3b, the Corps refers to "increased turbidity downstream from.
>",i~ ·:;-:.n:.ron" a::; an adverse env:'~nn:entu impact. The sa..'1JO phenor.1e11OI1(increased tUrbidit:,r)
is citecl on p. 63 of t·ne mR as 0. I"~aS0n for not opting for the alternati'Je of a coal fired
::0':rc, ,,: -:J::o::-:;:'. Dce!! t!:e Co~s ;,ossi'Jl]' con5icl!~r the pot"'ntial damage to the Sl:siilna (a
-:l,~or ri-;:'r) to be c: le::s s:':::o:ii'ica:-:ce than"do.:,:a:e to 3treams around Beluga or HeaJ"y where
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16) >0. '.03, pa::,. 1$, s:n. h: To 'mat ·::om;ressional COl1l:'1i'.tee does the Coro;s submit its
f'.! .... :d-L!"; .... ~."'?

6) .c: t:-:n ;a;.;e ''J.:-;!.:;:r-aph '3.S cited abwe, the Corns rarers to the "nossible" irJti.bition of
:;;.. :'ic'Yl ·:,.,·...e:::·~r.;::. ',L'T not "p:caable" or "hig?11/ :::robable" considering that :rou ?ropose
to c"cw-te t~1e 'ia:ana :te~er'10ir directl,7 on t?1e path of the ?lelchina herd? Another Case of
t:.'":t; Gor:.Js inclinatio!: to ?ive us ",ici)us half-t~ths perhaps?

17) ~ec. 1.03, par. 15, sen. $: ~oul~~'t these aiditional studies referred to here be a
:r:.L;te of t·,;: ~one··· if Congress s!1ould decide to shoot do:,;n the r-roposal?

13) 3ec. 1.~3, par. 15. sen 7: 'r'1is sentence is -,lOrded as though it is a foregone conclusion
:h::;t Con;::res:; ··fill <lut'lJrize ar1vvar:c(:·~c::~t t·::; :~~l1al pro.~"ct design and construction. on .mat
J:)es the r;'lr·.·~~ ·oa3e 3 :ch a 9re3~.~r1~tion'?

It is implied that .Uaska's major power resources exist in
Joes the Coz::,g consider ?rudJiO'e"'"1jay a.z::d Petroleum :leserve

10) 3ec. 1.02, para. 1, sen. 3:
t.;:c .:Jouthce!1tral Rai:b-.'lt ;\~ea..

~u to be ninor re50urces?

11) Sec. 1.G3, par. 3, sen. 1: In light of the recent Idaho disaster, is it ~ri::;e to con
::tr"l:ct an "!:;~hfill -13."0\ of thi3 magnitude? If' the ~yatana Dam bursts, ~'That et':-ect ,·muld it
:::l'le on t<,,,, J~..,il Can'.-'n D:un'! If they both go, ',1hat 1"Tould be the effect on \'iillow (the new
3~:lte car;itol) ·:lnc. Ie',;""r vil1:J.ges 0: t~e L01-T!~r 3usitna Riv'er?

7) 3ee .1.01, s'lntence 2 is a highl7[ aee:.:rate appraisaJ. of the situation, and as a solution.
:'I1E ':'T ~UCZ co:rsur-IPrIo;;?

8) Sec. 1.01, sen. 3 mentions " •••at the :-equest of local.interests ••• " As a concemed cit
i;:,~n, ::: ;1e~eb:.· d-:;mand that the Corps elaborate cn that :;tdement in the :'1':::IS.

9) Sec. 1.J1 •••7x.s :tesoiution !na.'1dates that the Cor;::s review "any competitive alternatives"
+'0 tile Susi tna :t'dro ?!"Oposals, a."1:l it is apr::arent from the PoOEIS and the iUFR that the Corps
has ;'ai:!.ed to (!j:tensi-;el:r review the alternatives.

19) Sec. ?"'.1, ;1'\::-. 2, sen. 3: The adjectives used here (cold, swift, silt-laden, unin
~abited) ma:' <)e accurate, but are :Jbviously intended to project an image of a harsh, unrelenti.ng
river a:!d l'Jnd ~lhic:, p03siblj "desrrves" to be t'll'led. ',ih:r not describe the river a3 "wild
,md ::c~r.ic", tile land as "uninhabited, but not uninhabitablell.":in:: not indeed.

20) ~i~. 4: This map is untitled.

21) joe. 2.01.2, pa::-. 2 &:3: Althol",h the 3u:;iba "as not reconl'1ended as a _rild &: scenic river
};:' the >cret:J.rr 0:- Int"rior, it :i.:lS ind.~ed been reoOT:!r1'mded as 3uch by 'Jther legislation
(32918 ~ ~~1356h), and that :-act deserves mention in the ?:IS, as does the riverlsnickn~:
1I~~i:~ ~ .~:; ':::-;:-'1' :! It\::_··.?:T·~G!I.

12) ;ec. 1.03, par 6: The ~i?\lreS here do not correspond with those given on page 92 of the
~:?. How can the Cor?s publi:.;h a 21under 0:" this magnitude and expect to maintain its
c:'e'-l~bi:J.it7?

13) ?ig. 2,3,5,.8,11.12:" The maps are in error bJ projecting the Copper River nigh,,-ay to
..~()r::·':!ct at C:atina, "i'O.t'Er t:-,."3..'1 at ThG:>1p:;on Pass north of Valdez.

11.) ;8e. 1~:)3, par. 11; These :-i":'J~s ,=hould be updated in the :31:3 to 1977 estimates.

1~\ ;~~. 1.03, par 12: Theben0fit to e03t ratio siven here (1.4) is in conflict with the
o~:c ,,~-;r.':l :'.n t:"1e Rn'!!. (1.3). ::ho are :·te to believe? How does Senator Gravel's bond pro
'lo:3.l 'l..:'f\~~·t the 6. J/8~; intcrost rate?
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;.O):;ec. h.al, ~;n'. 11: '7:1.) anticip"terl sU3?ended sedbent 1.'Jvels (15-35p!Jm) at the :)roposed
:07i1 ';:an:'on Jar: '; :uld ::'): con:'Or:1 to 3PA regulations. This fa.ct alone h~s cau:;ed the i::?A
~:J cl:1.3,.i~:' '.11.:.3: r()je:t.3.~; ?:J.-2 (3nviron"'1~ntal 1eservations). T:iis is a aerious considera
-:i'i:1, 3.l1J shaul:] be ':reatl-," e:....--pmd'?d upon in the ~'SI~~.

31) ·ec. 11.()1, ?ar. 14: It i: ."tated that ":-lome ;'Tinter ;1100S'" ra.t'J;;e in the riv,',r bottom" would
',e :'10"'-::';:.:. I l'nf.:>r '1ere t;:, ,\Gcendix 2 of the ITR, pa·ee 13 ot the USF?U3 re!Jort, the chart
':-.:c:J i'1c\:.C:Jtc>:> thot 33\920~ 2£. p:-efi)r!'ed £! crit.ical moo::;e habitat -;Till be lost to the
·J.t '"!~'3. :~e.5,..,~!tJi~. ~··,;c'll the :orps care TO co~;·;".ent?

;'2: 2'.Oc. )!.02, ,:ara 18 (.:1~~: Here it, is c'1ncluded that fish ··muld have a dii':'icult (if not
~ -;.<i3'·i1.:>1'1; time "Jf ~s-:,:,;,bl:':;::ing th~~s21vGS in either of ~h·? :::ropo3ed reservoirs. So what
:,,,cr:a:.icnal "ot'-ntial '·:o:<'.d be :,.vailable :·Ti thout· fi3hing? Pcm'erboating? S~Ii..'l1!'linff?

J:) 3ec. 4.03, oar. 2: rhi3 p3.r'l€ra~h tells U~ th~t ~>~l CaI1yon has fet-l areas of big-game
';"01. '.:1" • "'1e F,?'; i-:: Lr. the chart quoted in item }31 above tells us that Devil Canyon has
5,7:·0~~ pr'2:c~~d :·r c~tic·3.l ::.~bitat '":.'or ;noose.

3h) 3ec. 4.03, par. 10: tfuy ~as ttis paragraph deleted ~rom the ReYised InterL~ ?easibility
1",?ort (RI?~)?

.3;;) :lec. 4.13, par. h: "T~e ;:::'Opo::ed tra.'1:>Ji1i::;sion l:.ne corridor ;muld cross no existing or
;::~~"p.ntl:· pro-::o"ed :cenic, '.rild. or :-ecreatior:o:ll rivArs, nor uould it 'cross an:r existing or
::.:'e';entl~· ,)!'Opo'ied ':ild",rnc~s o.rea.:; ••• " The 3usitna fliver it"elf i.3 propo!3ed as a wild ci
:c'~:!.c ri·,,·r, a::d'lll of the ~a.."1.:l i!'l the :J;y:er 3usitna :t!.ver :!lUin "would probably qualii'y
~:::r '.rilricrness cla:J-;ifica'ion under most de~initions of the tam" (3ec. 4.13, par.1).
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-,,:,\ "):..; . 2.01 .i.I.~', par. It, ~An .. 1 :
:l:": up t.h~re :"r.~:.'" ;a:'? .\fld in

This is a va::;ue stat0'1~nt. Just hO~'T many mining claims
hOH large an area of acres/hectares?

23) SDC. ~ .01 .h. 5, O:!H'. 4, sen. ~: It "many" of these claims are above thp. proposed, :'e5ervoir,
C'lr. "e ·atcl;.r a:::su~:e t!lat like',;iae "manj'" are Hithin the area of "the proposed reservoir?

2~) ·;"lc. ? .02.1.1, par. 2, sen. 3: :'lith a little help :'rom humans sa.l."!1on could ;ll'Obably be
. "' ··~d t::rQug!1 D(~'ril Carnon, thus the ·,tatement "unable to ascend" should be folloHed by the
::.:;"" "::1 It -it :';~::;ent", in the !4'-~I3.

;~;) .:;("~. :::.03.1, par. 1: Despite al.l the pipeline related :'i~urp.s cited here, the population
~:: .t::'ask.1. t 1/5 the 1'1.:1<1 9.ro.a 0;' the !"emainin'!' 49 states combined) !"ellI:Uns 3M.\LLER. TIUN the
··op~llat.ion Jf an:' one 0:' A:",~rical:;~ largest '£!!!!!I

26) 3i!c. 2.03.2, par 3, sen. 4: To :,a-;, that Uaska's current gr'OHth rate can partl~r be at
:ri>~:·-i to t;-.e tra!1S- '·.2 a;;::a ilipeli:le. is 9. verJ misl "ading stat"r::~nt, unless fiTlres are
~i'!en to 3'.Jb3t::.:-tiate.it. I :·Tould SUe:::s th.'lt perhaps 90-95% of the curre':!t 3'r'O··Tth rtlte is
':'::'~ctl:7 a~~ributabl+o 'l'....PSp an";..Uaska ;·rill ~ubsequently have a large decl:!.ne in Fopulation
-.!hcn the ~i~eline .is .cvm.';~leted.

'~7: :PC. 2.03.2, n,,~. 12: This is a truly incredible stater.wnt. ;-lhy not con3ider reducing
:::::.·;m"tbn '1:: ').~e ::t,,;Jns of solving the ,"nergy problem" Our grcmth has become rnili~nant,

~'11 :-:u,t be t."'eated as a ::Ialignanci.

23) .::'.'c. ?0.3.J.2, par. 1: The spur :'l~ntioned here is in actuality the ·'e-;.3.rd Highway, the
';:Jir. ~-:''Jd c: t::.P. :·:.~nai :~nin::mla. The 3e~ent r=f'3r~'ed to is JB miles lone, not 27.
27) J~c. 2.03.h.2, par. 1, ~en 5: This sentence should be entirely deleted from :he ~~;.

:t "303 no r:2.TIJ..,,;ce, but r:l~"·,r is inte~ded to sho•• the l'Iajesty of l'lacllines ov;;r nature,
. ·z::'ch is .'J!: inacur'1te :)J::i i:n;"lature ;Josition, and t-,?ical of the insensitive thin'{:~ng of the
~J:':"3 ·)f ::':ri:Jeers t-Ihic:·. :'3 proba:::l:, :nade up of people "iho a..""6 totally estranred f::-om their
:;.-i.t~Jra:!.. r-o~;·..:i:--:··:"!-:~t.
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~:: .t::'ask.1. t 1/5 the 1'1.:1<1 9.ro.a 0;' the !"emainin'!' 49 states combined) !"ellI:Uns 3M.\LLER. TIUN the
··op~llat.ion Jf an:' one 0:' A:",~rical:;~ largest '£!!!!!I

26) 3i!c. 2.03.2, par 3, sen. 4: To :,a-;, that Uaska's current gr'OHth rate can partl~r be at
:ri>~:·-i to t;-.e tra!1S- '·.2 a;;::a ilipeli:le. is 9. verJ misl "ading stat"r::~nt, unless fiTlres are
~i'!en to 3'.Jb3t::.:-tiate.it. I :·Tould SUe:::s th.'lt perhaps 90-95% of the curre':!t 3'r'O··Tth rtlte is
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23) .::'.'c. ?0.3.J.2, par. 1: The spur :'l~ntioned here is in actuality the ·'e-;.3.rd Highway, the
';:Jir. ~-:''Jd c: t::.P. :·:.~nai :~nin::mla. The 3e~ent r=f'3r~'ed to is JB miles lone, not 27.
27) J~c. 2.03.h.2, par. 1, ~en 5: This sentence should be entirely deleted from :he ~~;.
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jf;) :~c. ~.O?, ,ar. 2, :len 2: It is ~t~~ed that tempora~r rcad3 would need to be con
:t.:--.1C le·:.i in "oti:i::y" ·l:"e~sll to imp.lernent cle.:lr cutti!l3 for t~e reservoirs. Hot·, tem~>Jrary

L' 0. te"!,,:r:l7 r :,o:1d and ho:.; is it to be "...e::l')·IE-a"?

37) Sec. c., 7, ~:lr 3: ;r~at is the eOMme~eial ?otential of the timber to be clear cut
t·;it~li:1 t~l? {J.~:; ~-!"loir areas and tranmnissir,n cor~"idor3?

38) Jee. 5.0, :J'3-!'. 2: en t:-ro occ3.3ion:: in thLs paragraph the Susitna ili.ver is referred
to as a :It!'P.3--'Il. Tiat i.·o tantar;l":'J::t to .~",.~erring to the 'L'..mala:"as as "hills" , and b:r
usln~ S';C}l :':',rase01oTJ it is ~pr.a!'e~t that 'r.e Co!";)S is attempting to impler.lC!nt in our
::i.n1c ~hl~ :~-:.;.g-e of the 3usit:1J. being some'·'h·at L:1si<=;niflcant in t::e re:rional context.
?'::-t:-.c~morP.. tiH:l "-a~;t s'mtc,:ce i:: tr.is p·'ra:::ro.?h 3hould be deleted, since it does not
~'?f-·:- !.O 3...'1 ·"..1'5.·:C:'3C ef.:'IJct". .

39) ''Ole. 5.0, ;.-ar. 4: "ApFro.:dmately 9 miles of the e:':i~ting 11-mile ,thite:'Tater reach
~ ~l'r'-:m~h :Jcvil Da"'~ron ~lould be lOGt t~ro\Jeh -inundation. u ~oes the Co~s in"{,end to dis-
""!'.3S t~e cL;r.i~~ca.'1ce of this ac!v"r3e effect '..lith or.e brief 3p.r.tence? I refer the Corps
hr.!"'? to the Jones a Jor:cs .1ec:"ea~ional Jerort :'Thich in no le5s than five seperate inctances
ci te'S :he im;;"!'t:u:ce ;;.f the recreational ani aesthetic v:;JJ.le of Devil Can:r0n ~ 1.!:§ ~
.~ 3t~t':,e. Cr: ~~a~o~ 8 &. 210 of :'~at rep0rt, .Jo:;.es 'r. Jones T"€cor.t"Tlcnd r"loving the lo~...er

:!:;1l1 ent>!!.',': OlJt of tlevU C'l.."l~,·on. '~h~s in fact is a 'lild <!: scenic river:, and ;.Till surel:!
>c .i·~sir":1·l.t~lD sucJi"""OTt!1e U. ;. Congress. -

::~.) ::;1')0. 5.0, par. 6: The "some II ::-:cose habito.t r"fer,ed to here is in actuality ~9,680

}C:"~s of cr.tio:ll or nrP.ferred habitat a:> I:er the US7&..·;S. JUthough the US?c:,,;S dio enter
~rror on :,a:;e 13 of their re~ort in ap';endix 2 of t,i1e fe.3..3ibility re!"ort, this does
:'n !"o wa;r i:1';ic~te that all their fi;p.:rss are .inaccur3.te. Conversely, rath.~r than ques
~i ~r:ing the c:-ediblllt-- of the :: :?'~"';"', the Co2;'s Hhoul:i acc9pt the ?rofessionialiS!!l o~

t;i··l~ ·,;ork., ::h:"ch. ~ r1ocurn~nted ~1ith ph0tOf:r~phs.

hI) ~cc. 5.0, ?ar. 9, sen. 1: 70 say that the ~siJent fish ;;o~~lation could be adversely
c .. ·.. ~~c~.('l':=~ i:; 31l incre.~lible underO.ltate::ent. Cr'_·S3 re~erence here to section t..;..02, par. 19
. '~'~':h, in t:-:e Cor'JS "'.m :!O.-r!::;, ;;:tate~ that conditions :·Till "renerally be detrimental" to
:"" ':'.k::t fis:'1. Al'lother i,nta.'1ce of the unbounded h:rpocrisy inherent in the C·jrps "':Jsition
;.:1 it attenpts t:l use:"l" this ~r:,)~·'J:=;al to the .-t"'tr'''~:.can ?er)~:le.

1.:.~) JPC. 5.0, l)ar. 15, 8"nt~:1Ce 5 1'ihculd be del,~ted from·the 7:::I3 si-:1ce it has no 1"elevance
t·.., tt,is ;;ectirn (~dv~r~::e c~rr:"r:J~"1 o'·ntal i!"!~:lcts)..

1,3) ~.'c. S.01, :':lr. 6, C~'Jl:l the C'rps def'.ne ~·:lnt is me~!lt <. "political f·:;asibility't?

hh) ·t:lc. 6.0?1: "ntin:- t::J.t i ",i~ q:":crn"ti·.'e' ac tion has n ~t be€·n dis7~ssed as lacking
;"\:3.::ibilit~.·.. :. t :·;hould he ~·!":~atl~J' e'::"3.b:~r3.t"d up':Jn in th~ 7-rr ~.

.'.';) 'ec. 6.02.2, par.2: :'1e :'irzt S'!1t;mce here has absolut,=l~r no releva..'1ce to ,\laska's
,=o~l re-:0lJrCe ·mri -;~OH2.::.1 00 -:els'ted :n ::-:~ ?:::::3.

1:") ."ec. f:.o c .2, par. 5, ,'e:1. 2 t:Jrtl 4: 7:10 C]U1lity and ·.l".~t:r of the lend Ter.r)')ro.r:!J.y
;2.t-e "ed b',r ··tr:i;:; ~i::.l::':7:l)r or-al ;;")·.·lJ net beGin to approach the irrepa::-able and jlemanent
,5.n.:;'E:~ to be done to 39,580 acr~" of criti::al/prgfcrred r:loo:;e habitat by the hydro proposal.

T:1C fir.al ZI3 ;:;1-:m13 .::: ::"ect th3.t fact.-
382

• '"1) ';ec. 6.02.2, pI' 7: :'h.is !,:lI"l:,npn -i-,p:'cts 'he inar:e .').;~·i h:-pocritical podtion of the
:JrJs to the ext,eme. T~e Co!,?" ~tt8~"tS to o:fsct the econ::.<ic superiority of the coal
~rnati.ve (Man;r :'lore j0bs .!t greater kilo'·ratt output) by s:J;j"i.ng tha.~ the coal alternative
':011:>' nCot provic'c ~ecreaE::nal 0:'" flood contrel bene:i's. Yet:m ',Joge 96 of the RIFR, the
,:,. :":.~ .:t3.t03 t:lat ~lle si[nifieanc" of rccr",ation::ll ::: flood control to'-'et::cr e·:;ual~~
:/l r j ':,: :: £!2E :=~ of tne tokil proj~ct C03t. HO:-1 ':cad1? the Corps .~a.:'1ts to justi.r~·

~ t::i T'-:~lJ:' -·~ce!
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::8) ~::;c. 7.0: lIo:- na.'w 500 :rear old da"ls are tilere in e;d.::;';·,nce at ~his Foint in time?

a:;o; r:an:~ '1 co :-". at" oi-J .ia"":1s?

117) 3':c. 9.~2, par. 5: ";\.., in:omal poll of ;:;eople att-.ndin.~ the late 3tage public meet

~,~:s l!l':':'co.t~::i 3U':pOrl :'or the project •••• " This is a high1;r unprofessional statlement by

t::c GJr!~s J.!ld should be c1elcted ':'n the ?:TIS. Doe::' the Corps believe t:L t :,!1e public is

.,.'J::':'i:;2.e e:1ou::;h to lend crpedence to an in:o:.mal poll conducted 'oy the Corps itself?

50) 3~,c _ 5.0: This acctio" sh'luld list the huge mudflats to be cre3.ted bj the 'ilatana

~.') ; ;:'Voir ::ir3.l·rdo:mas an adverse envir.Jrmlen:al cf:ec-:.

The follolrin,,; st'3te:'1~:'!ts "ertnn to the Interim Feasibility neport and the revised IFR.

P,,:-e ?3: '.,'11',' ·.!as tho :ouree AlaSka Re~ional E'o?Ulation ~ ::i>I?lo:ment by G. :i. :togers

.. iE'ted :.Ol'l the ;Un?

?a'''~ 35 tnru 38: Concerning the methodl0fr'J used by tbe ,Uaska POl·rer :,dm.ini::;tra:ion :or

;roj~c:in~ ?o~~r requir~m~nts, is it '1ise to ?roject that _~askals ~rowth rate in the next

-5-20 :-e:trs 'rill be similia:o to t:le national 'lv"lrage of the 19601 s a'1d earl~r 19701 s?

~h':'3 can be a cold ~'1d inhospitable l3nd at :i~es, ?nd ?cople are not going to ~~grate here

'lS readil." a.:; t:,e~.r :·rool-:l in the "lower ,'.8". This ~'Je3tion'lble method of esti.l'nating .Uaska's

,:":-:)·:th r3te casts dou':Jt on the justi :ication for this l1~Tdroelectt±c -;:roject.

?age 40: In t:.is table the hi'iher ,anse estim.a.te given ::or the decade 1990-2080 is actually

lo:;-e:- t~an t;'le 101'Ter r3n~e I Another indication that ':·he COI'?s th:-ffi-l this report togeth~r

'1.1.1 ',itt2.a thought. Footnote lion this pa;:e indicates that the :'igures in'the"tablewere

3.rriv~d at cy a hiGhly specula·Tva :·ra:r of r',asoning, and indicates t.hat the "Thole serles or

:i:u~cs iJ li~tle moreth~ a fabrication.

• 383

I 384

; 385

?2..~e 45, last para~ra;:h: ',-iho is t!1e Corps of Engineers to assay that we here in Alaska

do not h.s'·;e :I?enerall:;r accc?ted groHth goals"? \00 A.qE YOU PEOPLE -../HO '.·jOULD ;\TTEf·!Pr TO

C:·LUr:a cua LrvES T(j APP]C:Il,-\TZ YCUR O':iN }!O::IDID,' PBR'lZRSE .\:ID illiOI}!3!ITSD E::ISTIDIC&S?

iJ.,:e 59: ~r:J.tional ::Conomic D-:;"lelo":nent Critpria: "Tangible benefits must exceed economic

CJ :ts." I ,~o n0t beli~i'e th~t '~his crit~ria -:rill be me,t. Considsr the :ollo~;ing items ••

:\) 3:r nec:'. ting the coal altc!'n:!.tive in favor of hydro~ower, a vast <lllIount of jobs will be

10::':. to Uas::ar.s. The :3:3 should spell out ho:r l'lany jobs Hill be lost because of this.

B) This i::; the con3truction of a fir3t-time-av~r'dam system under Alaskan condittons.

Cast oV!'Jrridezr due '0 the :1a.rsh environ-:::mt could ;-;ake a shambles of the IS/c ratio. Look

~,t ':~,e c'J:-!"-;nt :.r._ceta~ an i:he Tr'3Jls ,;l:ls><a ?it:eline System :or an indicator•••$8,000,000,000.

Up 10001, from the ori?,inal ~st:'""lat~s, :arsely due to in:lation, but likeln:::e largely due to

'~e unpre(~i.ctable eleJ1'l~nt:·~.

It. is ::03sible ':::at t:1e Jevil Canrn Dam c-rould not meet the requilre:t!ent s!lecii'ied under

item 2 of the :SD'erit~,ia on t~is ?~g:. Item 3 0f the NED rruid~lines may not be met if

~l1e :)ote!'ltial lo,s '.'l t:Je econO!Tl-, 0" the coal relded jobs is figured in, as it should be.

Pa~~e 61, par. 2: ;'~:e :irst half of :;entence five is deleted from the ilIFR. 'Jithout this

explJ.nato~." phras~, the Second h:llf of ':~e sent0nce tc:'!ds to be misleading.

~~~e 62, ~ar. 1: ::alt 0: tl1is ~ara~raph ~as deleted r,am the revised IFR. Those sentences

r.'Jnta:.ned thE. ~acts, ··:ithout -hich the remainder of the r-ararrr~ph appears to be conjecture.

T~,e."" 3h.11 1:1 ',)e reinstat·:d.

?:J.,';e 63, ?~r. 2:~ ~ere ;le h<lve the classic example of hO;'7 the Corps of Engineers is .attempt

'.ng to ne1j:ltivel:! in:lu--nce our""'TIiinking concerninP.' 7.he merits of the coal alternative.

The I?n states: "3:Ven ·.·11th :1oEution control devices·to restrict and/or remove hannful sub

't.·'ncel', there l;ould ce S071e ·je'1radation of air q:..:ality from combustion products."

In the I'9Vised IFR, the Cor--~ deletes' the -term "combustion products" in favor of this:

!I··:ate:- vapo::-, carban ,:a:-ticl:,s, 3ulfur com,oOunds, and unburned gases ••• " WHAT ~'lE ARE 1-10:3T

:;C::C:Y~·~ZJ "..lITH H373 13 :" -=l:'~.'~:_~ AT-:'3:·!PT AT BR.:\l:rIAS:r:NG '!':B jJ·1ERICAN i)~:A)PLE.
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;:-.:.:~~ ~;4, r:.J,.... 3 It is !;;.:l7...d'l here th:lt. :~1e c")nl al:'e~n.ti·.'e liou~d ~roviie pOH'3r equiv
']_.;~nt ~.;) ::v: .. at. :r altcrn3.tive. i:1is statc:nr.nt is f?.lse. T:'1e coal al"t-a~3..IL.ive would in
;"lct ;;t"OV~l~;) 11 ,000,000 Kilo;;a:t :ioa,s l,!C?3 i'im ·:;n"!rg:r than the h'.-dropo:·:er propeeaJ..
I rc' 'r :1'3::-e "0 :::a::e 89 of the revbed If1t,""";:hel-.J it :'3 'lIsa stat~d that ~.l1e coal alt:?l'w
n'; r.:.ve :::;uld ::a';e a ·:lep'C'ndoJ!lihe ca"acit:" ·:Jf 1C6,-:OJ :cilo' 'atts HOaE than the h;rdro project.
I: :.:; liso '·~13i.,,:u.;iir.G on t:lis PJ.~C to say t:13.t t:1e coal .31ternat~ve neets the ~rojected

,1;.::'1,;·":: 'J::tE th, 1::90':,. It i3 in fact a virtually ,mli'~ited resource in comparison to
.'.:".:..;.~a.r3 nc·::-.is J and cou:d kecp·~J3 :; i~1[ f,1r \Tell over 1500 ~"ears.

PaFe 6$: C0n~J.~ng the ~igu~es "TC.~ the !~~ ~~d the rev;~~d 17R, it is informative to
n~:8 that t~e ~0~efit to cost ratio a"d net annual benefits of the hydropower proj~t
:':;::e b p 0n ::-evised dotm~;ard b:' D.!:101.lt 25~ in the six montels tl1:lt elapsQd bet~':een these,
rQ'Q~t~. ~! the ti:e the cost of copinG '·nth 1laska's adverse envi~ent is aided t6 the
C-:::'-3, t,he fi:~re3 may ··:ell :-e::'lect a nesative B/c ratio and no beneii~s ~·:h:.tevp.r.

ra.:,a 78: Ho ';here here is :nentioned the 103s ·J1' baoitat to transmission cu:-,·idors.
71J~t;1':!!"!no e, it i'3 inane to -;3.:,' thJt thes~ reser'loi::-'s ·.ri.ll provide a contrib'Jtion to
-:a;:.erfo·d a" a "::,esting area". I su!"ose you ,ash to ilnryly that ':he ,~resent ,·rater!oul
~!"'3:10~: "Ju:1'<:>ring "Iithout a m~.,ade ''''resting o:''3a''! r:tE: LOSS OF 39,680 ,"C:G3 CJF C1UT1CAL
Cl L".~':::::.3} "CC,2: H 3:':'.T TO ,:-.:','::; ~-::~3:WCI~ I, F:\.f!:I::Om;T.
u::de:' !'ec::'cation, the term "adv~::,s~ effect" re:'er!"ing to the Devil Canyon ,·rhite~{ater sholild
·oe :,cv"i.:jed to :-ead IItotal dest:"lJction'l.

?a:'E! f:9: ':n'.:c::- lED bene.:its :·')r ':1e coal altcmaCive, it should be considered that this
'-;fluld .,e a p:oivate ~nte!'p-iee c:1deavor ~·rhich would contribute llIUoh to i:he per!letuation 01'
OUl" fr3e cnt ~"Gr:se s:rstem. The fi~ures could be arrived at, 11' 3!1.'·one care:! to ?ursue
'hat E"e 0.' thinki!1g. L'he fiTJres::civen here 'lnde~ the ?nviron,-nental ('Ualit;r guidelines
:;.r'l i":Jccu::a"". The:' are in fact outrii?;:tt lies by the Corps ,,;f.' 3n1in'lers. ,\5 stated pre
':L-.:.::';', :,;:e :-..:"o~,o:ed dr,s ~roul:! destro:.: forever nearly 1~0,006 acres of crit:'cal or pre
ier::-,.,,] ~()03" :'jdtat. To c-:ll'lpare the tn'S.' deT,'~:ction o~ 82 ;niles of 11 ~ajor river like
·:Ie .3·.:::i:n'1 to t:Je :,,:~no::. ~e",r".d.T':;on of 110-120 m:'1Gs of lesser n'l°rs is 11 diJtortion
'·~:l.:'ch i" in.iic:iti-:e of' cri.:ni:n: l:'t.cnt b:: its I'erpetra~or, the U•.; • .',rm:r ::ngi.n~ers.

In closing, I alll compelled ·to ~'W that it becomes extreJ1lel:r difficult to maintain ra
~::2ct for one I c' fovC'!"!l.'\':"nt H:lan ,'lgainest all reason and common senSA that goverr.rnent
atteirr;)ts to hurden its D801::1e ~[l th all unneeded and un"anted colossus such as th' os l'r-rdro-
electric or-oject. . - . "

:JlQ ·,'hen, as in this caso, that goverr.ment at~ell'!pts to influence opinion by putting
:orth mislGa:1inrr and distorted facts,it is time for those people to revaluate their
priorites an~ redirect the course of their lives. A redress is in order, and shall be
forthcoming.

CC: District Engineer, Anchorage
Divi3ion~~i~eer, ?ort18nd, Crogan
?residen{~~krCart~r, ;.;... ' .k PLA.... S. C,o... G 11"\
Q'J'nrnor Ja:r HaI:lr'1ond, Juneau
-'onator Ted 3+ .,v<>ns, ilash;,rg+on
::er..:l.tor 1-:ike Oravel, ':i:lS'1ington
::eprn s0.nt1.ti~le Jon ·.~oun~:":, :·j('ls!1in~t·')n

(;HAIItMAN R~~Qw.u. ~so"" ~£Gh k>A.SHo\A)E.l1)N

SE.C~£., ll.iSl&Nll11l: Cl.~\1... I\o>b.~... l:, US'~', lA)A$",IIl>~"l"O~
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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 reflect 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.

336 (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 lt can be easily
read and understood by the reviewing public.

/

337 (2) The FEIS will be brought to the pub1ic'~ 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 furnish 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 deni e9 access to an EIS who has expressed
an interest to review one.
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341

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.
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.

342

343

(7) This is a rhetorical question the answer to which is beyond
the scope of this EIS .. See response number 362 for further comment.

(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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3L~4 (9) Consideration of alternatives to the Devil c~ny.on-w~tana Hydro-
'electric project was included in both. documents. The di~cuss1on

in the RDEIS considered nine alternatives to hydroelectric power
of which coal was determined to be most competitive. In addition,
four other general hydropower sites were evaluated as were several
configurations for the Upper Susitna River l3asin.

345 (10) Section 1.02 of the RDEIS does not impl,Yor specify that
all of Alaska's major power resources are tn the. Southcentral
Railbelt 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 areawill be investigated in depth
to identi fy and evaluate any hazards whi'ch the darns and reservo; rs
could be subjected to. These detailed geologic and seismic studies
will be used to determine the exact si'ttng and final design features
of the dams. Final location and design plans will inco~porate 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
troll ing parameter for powerhouse design. As a result, 194 MW units
were projected for the Devil Canyon plant. The feasibility report
was revised on 1 June 1976 to utilize firm annual energy as the
control. Thus, the power units were sized to 171MW. The smaller
units w\ll 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 in .
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 W8tana 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 is, 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 have been updated to
October 1976 price~which are the most recent figures available.

350 (15) The difference in the values for the benef1t-to-cost ratio
is again due to revisions shown in the Interimfeasibtlity Report
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and not reflected in the RDEIS. The FEIS shows the updat~d B-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 time.

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
Congress that originally adopted the resolution requesting the
study.

352 (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 rea.ching the final decision.

353 (18) The referenced sentence has been reworded to make clear the
point that Congress mayor 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.

354 (19) The adjectives used here seem accurate and appropriate. The
Upper Susitna River is wild and scenic, but wild and scenic rivers
are not necessarily cold, swift, or silt-laden. The project area is
not presently inhabited.

355 (20) The title of figure 4 does appear in the lower right-hand cor
ner of the map. It is entitled "Upper Susitna River Basin. II

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 (23) See above response.

359 (24) According to the October 1975 Fish & Wildlife Service report
on the Upper Susitna River Basin~ the most prob~ble reason that
salmon are unable to ascend Devil Canyo"n is "a hydraulic block
resulting from high water velocities for several river miles within
Devil Danyon." The only way that man could assist the salmon past
this block is to provide alternate transportattonmeans~ 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 sl!ch plans exist for the
foreseeable future~ we think that the statement "unab1e to ascend II

is an accurate description of conditions for salmon in relation
to Devil Canyon.

360 (25) Comment noted.

361 (26) The growth of Anchorage and Fairbanks since 1973 has been.
largely due to activity associated with TAPS. The Anchorage Busi
ness Index~ tabulated be10w~ 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. Postpipe1ine 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 pol;cy~

and the growth of other basic industries. Growth will not stop with·
the completion of the pipeline. Rather~ comple.tion of the pipeline'
allows the State to begin collecting la.rge otl revenues that will be
a key determinant in continued economicexpans'ion, but at a lesser
rate than experienced at the peak of.the P1Peline construction
activity.
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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~ pre.sident Carter's
energy proposal. However, it is not anticipated that redUt,ed con
sumption wi 11 be the complete sol ution. Tb,erefore, the development
and uti1 ization of renewable resources will become 1ncreas'1ngly
important in the future. Implementation of an energy consumption
reduction program is beyond the authority of this 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 II not relevant and should be deletedfromtheFEIS,1I the present
use of all-terrain vehicles and the potential for their increased
use resulting from the project is 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 'natura1 lakes in Alaska. Additional hydrological studies
are required to adequately address the question of ~ostproject 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 in 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 potential
would exist for day-use activities, camping, hiking, and boating
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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(35) See Response Number 356.

(36) The II roads ll in question will be the minimum neceS$qry to allQW
men (to cut the plants) and vehicles (to h~ul·the cut materiql. to a
burning or other disposal site). They will, to th.e greatest extent
possible, be within the impoundment area of the reservoirs. Where
this is possible, they wi" be in existence only until covered by
the reservoir and, thus, will require no removql. Where this is not
possible, the roads will be temporary' in the sense tha.t they will
not be maintained once clearing ts accomplished. At a minimum, unflooded
sections of the roads will be rendered unusable and allowed to revege..
tate naturally. Complete IIremoval" of such roads would require regrqO"
ing, plowing and planting to promote re.vegetati-on. Many areas of the
reservoir walls would not be cleared by use of roads; they are too
precipitous and helicopter access, both for personnel and debris
removal, would be the only practi'cal approach,

(37) The corrmercial potential has not been· quantified, but, from
observation of the types and sizes of trees found in the reservoir
area (as differentiated from those on more neqrly level surrounding
lands), the value is considered mini'mal. A·moreexplic;t inventory
will be achieved during pre-constructton investigations, both from
the viewpoint of commercial value and from their value as wildlife
habitat.

(38) According to the American Heritage Dictionary, 1976 New College
Edition, the definition ofa strea;m is lIa body of running water,
especially, such as a brook, rivulet, or river. 1I Thus, theSusitna
River may correctly be termed a stream in the broad sense of the
word and the use of this word is not an attempt to play down the
significance of a mighty river. Whether th.e 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 in its present
state. The recreational and/or esthetical value is discussed in
more detail in the sections of the RDEIS titled IIRiver Character-
i sties, II IIRecreati on, II and IIEsthetics. II . The sentence referred to
on page 67 simply 1ist~ the inundation of the rrver as an adverse
environmental effect of the project wh.ich c~nnot be aVQided with
construction of the project.

(40) See Comment Number 339.
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(41) The referenced sentence has been modified to indicate that
some adverse effects would result to resident fis-h populations,
particularly in watana Reservoir.

(~;;') W~ ttHltUI'. Ihe ~at'a~h1~h hliS bee!11 ltltjdHi~cl ttl dE!1~t~ "t!t~~..;
ences to beneficial effects.

(43) Yes. IIPolitical I' feasibili'ty is that which can reasonably be
achieved within the social (political) framework of the time an~
place in question. It is usually narrower in scope than "economic ll

feasi'bility which depends (in our social sys·tem) on the net profit
loss parameter and is in turn narrower than ll technical 11 feasibility
which is that which can Cor could} be accomp1ished with present
technology without regard to either economic or politica1 restraints.
Thus, political feasibility usua.lly represents a compromise among
the many and varied views and goals- of th...e p~b.1tc.

(44) The alternative of no action will be one of several alterna
ives that will be examined in more deta.il during the preconstruc
tion studies. As these investigations proceed, supplements to this
FEIS will be prepared and coordinated as appropriate.

(45) We concur. The sentence has been deleted.

(46) The economic life of the proposed hYdropower project is 100
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 alternative 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 a.ssoci
ated with restoration of mined 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 soils under the severe climatic
conditions found here, and the feasibility of such an undertaking
1s not completely known at this time. During detailed stlldies which
wi 11 be conducted prior to a dec; sian by Congress as to whether or
not to authorize project construction, the comparison of these two
alternat ives wi 11 be more thoroughly assesse.d and eva1uatedas to
what the trade-offs actually would be.

(47) Although the recreational and flood control elements of the
project constitute a minor portion Of. the tota., project c.osts and
benefits, these are benefits that would not be obtained with the
coa1 alternative.

(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 $urvive
such a time, modern methods and 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 views 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. Taggart's letter of
19 December 1976 pertain only to the Interim feasibility Report.
Thus, no response is considered 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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(1) Tc.o p:-o~act Hill i:-:-eversibly alter a rela1(ively pristine area of .uas~,a.
(.::) Thare is at least one viable alternative to the project Which seems to have more Jneti't.. ~
(3) Tho C.::l:':::s of EngineerS has been less tho.n candid and perhaps overtly dece1t..f'ul in~ ..

se:~ting its ca5~, ~thich leads one to believe that the project itselt JIJq no't be'tcasible or~
sira'ole fron vorio',,;s standp:>ints.

?irstl:,r I .r:.J.:!. to;Jch upon .-rhat I perceive as the major environmental iJ!\pa.cts. On theis~e

or r:oosc habit.'l.t, I hera q'Jote £'rom the main report, page 71: "•••i't is e::lti.'J3.~Qd that 2000 to
j~'::'j ac!'cs, n~.;t.l.:r in ~-Tat,antl. Cr3ek, c"'J:d be favorable moose habitat..... 'l'h:.s statf.l.'!U:lnt bj" the.
C~J:-:-.s is quite !,ulid in c==:;parison :-ritA tlie follo',Tin:; statonont from. t.'te letter of theU.Fio.s
r-u~:;":':;hed in ;"P?-;....iix 2, pa..~e 22: "•••:l9s~rvoi:'S ,·lill inundate m.ooae habitat ccnsisting o£••• ,
2j,'20 acres of ha.bitat ~:h:'c~ receives mod:J:-ate use, and 18,560 acres of habitat ~mich reqaive~ ,
hea'rJ usc. ~he :::oderoto <:.no heav:'r use a:-eas arc considered nreferred or critic3.l ••"inter ~111bitat!.11
Co~~:d the Co~s ;'l~ola possible l<ii't thc~e facts out of tho main report by oversight? It doesno~ .
S'~'::1 :i.ll:el~l i':.-~:"\ ~·:l'lC:'Cl I 3it. Anyone living in n:lsk:l. at this time could not ~1elp but be a-"zaro '
::::.. .. the r.oosc ::o::'.:1':.tio~1 .!.3 un tho ,,;ra."lQ, and by flooding 39,68011Cro8 of critical ond/or pro."
~d~·:.-ed l'I1oose h'1bi':.:lt tho Corps :·/iU in i"act be contributing to \·th:::Lt q,Juld be the pom:munt dc.."iido
0; 't::e .U<!.s~,a."'1 ::loose a.s ....e n~~'T ~:no\r it. Does the Corps care? .

. T::e propos~d dal:lS .-Till have an adverse effect upon caribou p sal:non, a."'Ic;i thee%1lianl:8red . '
Pe::-~-:~il~'1 ~, to .dt: ':'::0 mi:.....:lt~on route of the g:-oatkr dimIiiLslled. (90:;) :ielchina CanDou
:{"~':'=';";i::" oe :'r.. :;trated b:r t!'le !nOop03ed W::Ltana 3.esarvoir. On pa~cs 2~207 of tht" su?p~ntaJ.·
~Tcn..:s·~ J:)::~s ~~ac:-c:1tiona.l 19port it :..:; hcavil:r e~~:lhasized that the Watana Rosarvoir could have
"1.,,:,;:::::\':i·).;;;13 :l."l.::. S'3V~ro" i:1pact on th.i3 j1crd. '(2) Tho onuanJerod paregrina -l.uc:ort· hu at loast
th:-c'3 ::-.i'·:;-:lti;:: :--;·;t·:-~ t:l~":)·.: ':!'l tho .5u:;:.......na. d.'i.v1r '!a';.ley. Pa~o 72 of tho ma:i.ri report .Jt.t.cs tiia~

":::":-:-:'..:i1::; 'oi.'o:. .:o"Jld po.:si·.;l:r su':·i'·~::- ::c:-,e nOl'tality ::"om coll1sions ~Tith to~"'9r5 or l!n~s••• lt

So:: :".:l."j' 10.;;')<;';; c:::-. this :;:o:1:l."'l':ered spec--l,..1s :lu::;tain? (3) Concern:'..ng t.lte S~sitna River s'l.l,,:lon
.<::'".3, :' !'l.~:·c :) ::>:.:. ~'Jo~e tj,e :;3?~:-;' lst~9r in _'..P.:co7lcij.x 2: "The potential loss to the ecor.O'r at'
~"''"''~c-·~''~·' '.-"~ ... 'lr·-·! ...... c~ ... -t-'ction 0'" .. l-,··..,"r "'ct co ~b ...~ ... ;, ---t-"-h'--'~-'~.~' ._~~",.;;;u.. .... _..L_ .•,... "'. J.. •• .J•••.~...... _ v ...._~.) ~ U,J,Q. Ie .,,:J.....t r.JJrl8a: ~.aa tJr ..,11:1.."1 t ~

C:::=::Zrd ti~~'3~ictcc. !?2. ;~·,::_~s .1Q~ ".Ii TiV',e fi(f.irii ar.-sn:9~liIj.~2 r.d.m"ons-;- 0
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'" .--;::1<) Ptt'::,o..;od Danl CJ..'1~·-on \ :\ :Iill-!l:-nanently ,Ilininn.t;. 9' '.10. of tilo 11 lUbe o.i U~~••
•T.)~~r '/:~ch ~::ist.s th'I".:l. I .. ;:;ould ~e nOi:,,~ti tnat t;1:!.13 ;Jll.rlicular strotch ot ~:hito~;atar i" t..'<.u.t
~1:-.:';::1 :.r.s:)ir~d inclu ..':"on of t:-:e :'jllsit."a :-c.ver in 52918 and H113564 as a ~'lild aiv3r undar the
:.l;.s:(,3, :;a.tiva Cl:.':"~ 3ettle::l,:mt Ac7.. ii:;l.;dless to s::-,y, t;1is' is one of the mo3t unique stretches
0: wat·~r ;·;i:ich Go:! has ,!r:mted us on t~is c;.:-th. In no les$. than five (5) inst~ces'(pages 9~
139, 130-1~1, 1~1, 210) t:-:e Jon~s a Jo~es ~ecr~ational ~epo~ cites the import~~ee of the recre
atio~a: and 3.est~~ticvalue of Devil C~~yonin its primitiv~:state. T~e river~tse1t is dcscribe~

:1:: "1:'e :[Ot:::t 'wa:-est of ka:::aking:l on ~age 131. On pa?,es 8' 4210 the ropo:-t suzzests tta-ling tha
lo:nr da"l1 c:ltirely out of Dmril Cmr-on to prcse:-ved th3 high q..ul.1itj" of the areas "aesthetic and
rec ::-eation31. va.be and Its uniq:.:enessin the roffi,onal conteXtl••• 1I Is the Corps capable 'of list
enin;; to its 0;::' contrn.::ted ad.,isors?

';hcre does s.ee:m. to be other "'alid reasons to abort this :project. Althollgh the CorPs est1
:o:3.teS the projec~ coat 'to be 3.~,;::'Oxin'.atelJ· '~1.5 billion, thcnteare C!Uite a reo" people in high
places uho disagree. Among thQl':l is U.3. Senator Ted StevenS 'of Alaska who concludes that the
cost ~·:ill be at l::ast $2.5 to ·)3.0 billions. It thes~ lat.t$It figures are more neu-:J..v 4Ccurate~
·,;·~en ~;~e i>r"j~ct. is not CColl';;:--.icall:r feasible. . .

The I.:l::'r-;~achadoori3.n ~'e9ort (AP? i, exhibit 1)-2) S:l~f3 ·that lIit is pre£arable to.place t:.e
~::ms a,:ay 1:"\..001 f:ml-:'eci and joi=~ted are<:l.S.1I Ue'l"rthclass, the! ~o[atana Dam as proposed 'W'ill be onJ.;r

.~ ;d.les E'last of the Susitna Fault. Has the Corps considered that tnel'8 ;;.re in t.lle neighborhood.
c: t::el.-;e (i 2) c::;:::::-Jr.:i1;;es d,C7.::1st:::-eaz... fro:':l Devil C<U'l:ron l'lhlen could be ir.'1periled by a precipitous
':;~'5:-::ic ralz.tGd disaster? The ne,·r state capital is likewise :wojected to be built near the banks
of t~e.l~;er 3us~t~a 3iver.

It is concluded on paJTe 47 0:: the nain report that coal,. lis "a technicall:r feasible and eoo
n·:.:-':;'caJ.l:y- vi:l~.i..;; alternati::e•••"to the l1:rdropo;rer proposal~ ' There are ma.n;:r facts and figt;::oes
-,;.1·.cn suppo;;t the feasibility 0: utilizin~ coal at this time !for llaslcals needs. It is conserva
~lveljr esti:Jatcd t.hat a minir.nm. of 9.3 Dillion tons of coalaiKist in the cor.:bined Nenana-Beluga
fields. :!C'lr ro",orl states that this c~al is of low-sulphur content which is emironmentally
acceptable. The repo::-t esti.lllates t..hat 5.63-5.85 million tons l'1ould be consumed annua.ll7 b:r

,.U.a:>ka. 'iJ;,- (;:.viding 9.3 billion tons by the c::;tim:Jted a.-lnu:u', consumption we come up ~:ith enou~

coal to ::;up:).:..!' i\laskais ne~!ds for appro:·:i"·:lately 1600 :rears nt the current rate of consu:;,ption.
:::Von if 95;' of this coal ,,0.::: shippsd out:::ide 01: tile ztate, t.h~re ''1ould still be enouCb lett to
.take care of Alaska's needs for 80 ;·ears. F'Jrthormore, the :tl1o fields are relatively close to
t~o ~~or ~o?~l~tion centers which woul~ need them, thus elimlnating the need for gangling trans
;:-,ission l:.n:l:;· e:;.,"tending all ovel:" the interior. 'rhese coal fields t'1ould .ere;; .~ r..a:n:r r.lOre pem.anent
j:Jos for Ala3kans than would t:-:e proposed hydropower project! which could only employ 45 ;;ork~rs.

It seems that the strategic location of :.nese coal fields and their magnitude indicate. that coal.
is incieed the :nore sensible t'1~ of generating power for .liasl:" during the nextfel.·' decades~ or
until techn::JLciical adva.'1ces allow us to utilize Solar, G.;oth,mal, i:lind and Tidal resources.

Cor:::e::'!'.ing the environ.cental impact of coal, it is sta~a on page 62 of the mai."1 report tr.at
:!!.p!,rc:d.n;,tely 13,300 acres of land would be strip I'Iined ove;r, \lthe 100 year lite II of the Healy
project. Howevsr, on page 89 the re?ort contradicts itself by saying that the Healy project is.
estimated at 35 :,'cars, "Thic~, if true, wO"Jld red'Jce the ir.'1pac1;ed acrea;;e by 65%. It should be
emphasized that these 6400 acro::; Hhich ••ould be st.ripped a:'e ;far less tha."1 the 6O~oao acres wh:l.ch
.nll be inun:iat~d and/or cles.;;c;.:t for tl1a proposed :'Elsarvoira and transr.lission comdors. Fur
th'~more, the Healy a:-ea is not considered as critical habitat for a.V ldldlife species as is
t~~ vast l!laj,,:-=.ty of ac::-eage ;Th~ch ,;ill be inundated by the ,,,r,,,,t::ma ::teservoir.

In SU-::-·:.r;i, it i5 a?~arent t;1at t.:-.e :!ea.l;:i and Beluga coalfields should bo ut1l1zed to the
extent that t;:'3;';' are r.·:·,,".::e~ to :~.ll.fiL :..':'as:'<a's one:'~J requitenents. It ''1ould also be w13e to
conduct. the m;.:ch needeu research ~nco ~"rnessL~g the 30 footilides of Cook Inlet for Servinithe
needs of An~:-.o::-a;~e and t:',e ne:'T capital.

c •••••District ~6ineer, .\nc~o~a~e

Divi5i:Jn Er.gineer, Portland, Ore.
H"noNole J~ 3. Har.r.ond, Juneau
HO_10rZlJle !·!L'<e Gravel, ~"'ashington, i).C.
Honor:lcle 7ed 3teven5, :'!a::;l1in~ton, !).C.
'io."!:l::': Jle ~nald ::. ::."oung, ~·lashir.;'ton, D.C.
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NPAEN-PR-R

Mr. Thomas Taggart
General Delivery
Seward, Alaska 99664

20 April 1976

Dear Mr. Taggart:

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, let 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 was 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" 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 pla in cornmon 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 lightly 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~ Further; 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 ill effect on the falcon. 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 would 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 profect, 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 total destruction of all salmon thought to originate anywhere
in the total Susitna River drainage, in no way consistent with any
foreseeable 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 from a purely
logical or numerical viewpoint in that it deals with the emotional
reactions of people to such matters as beauty and awesomeness, 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 lithe Mount Everest of Kayaking. 1I 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 or inconsequential. The question of the
trade-off value between the rapids and electrical energy was one of the
greatest concerns 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 amount in itself, is our best professional estimate of the
present project cost. I stress IIpresentll 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 probabil ity the result of the same geologic
processes which also produce earthquakes and faulting. Thus, it is
rarely possible to have the IIbest,1I 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 Nort~

America, are designing to preclude a disastrous dam failure. The cnmment
on the location of the new State capitol is difficul t to. 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 of
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 feasibl e and that much future use of this resource can
and probably will be made. The numerical analysis you have performed is
oversimpl Hied 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 1ies 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-ha 1f times as much to produce from a
coal-fired plant as form the proposed hydroelectric dams. This is why
we consider the hydro plant as economically superior in thi s 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 "pro ject 1ife" is 100 years for both coal and hycropower to make
economic comparison of the two quite different systems valid. The
actual physical life of the coal plant would be more nearly 35 years
which means in effect that the coal plant would have to be rebutlttwice
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. Furthermore, 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
stantia1 portion of the Alaskan energy demands; but not to the excl u
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 thi S occurri ng
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 t environmental t social t economic and engineering
aspects of the project will be studi ed at 1ength prior to a recom
mendation to Congress for advancement to final project design and
construction. Indeed t 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 t I am inclosing a copy of the Draft
Environmental Impact Statement. We have added your name to our
mailing list t and will furnish you a copy of the final Environmental
Impact Statement when it becomes available.

Sincerely yours t

1 Incl
As stated.

~.

SI JOSEPH W. HURST
IT Colonel t Corps of Engineers
Acting t District Engineer
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IN REPLY REH.R TO:

700

AIRMAIL

United States Department of the Interior
ALASKA POWER ADMINISTRATION

P. o. BOX 50
JUNEAU. ALASKA !iHJfOOX 99802

November 20, 1975

Colonel Charles Debelius
Corps of Engineers
Alaska District
Box 7002
Anchorage, AK 99510

Dear Colonel Debelius:

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
Watana 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 comments 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 "8ays 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 feasipility
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:

1. 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 J increased flexibility in selecting
new power sources, and added flexibility in power sale and interchange
arrangements.

We believe it would be consistentwithyour 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" 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 Beluga 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 requirement 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 powerplimt would appear thoroughly adequate as provision
for reservoir drawdown.

4. Fuel Conservation Aspects

The existing evaluation procedures do not provide specific recognition of
fuel cons'ervation 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's 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 evaluation, the assumption is made of a price
range of $1.00 to $1. 50 as 1985 coal costin 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
FP C 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,

eV:{L~
Robert J. Cross
Arting Anrrd,nistr;1t(W
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/:< Ilf.PI.Y REH.R TO:

700

United States Dcpartmcn~ of the Interi()r
ALASKA POWER ADMINISTRATION

P. o. BOX 50:
JUNEAU. ALASKA 99802

December 10 I 1975

Colonel Charles A. Debelius
District Engineer
Corps of Engineers
Box 7002
Anchorage I AK 99510

Dear Colonel Debelius:

The enclosed reports cover the Alaska Power Administration's studies
on power markets I operation and maintenance requirements I trans
mission systems I and transmission sys tem environmental assessment
for the proposed Upper Susitna hydroelectric development. We
understand the APA reports are to be included as portions of Technical
Appendix I for the Corps of Engineers report on the proposed project
with the following des~gnation:

Appendix I I Part G. Report on Power Markets (including
estimates of proj ect operation I maintenance I 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 RiveI'
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 ccncerning Interior Department
responsibilities for transmission and marketing of.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 Watana 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 Tr~mission

Environmental Assessment

The main elements of these studies were evaluation of alternative
corridors· for locating proj ect 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 proj ect authorization.
It was concluded thatthe most desirable corridor locations wouid follow
existing surface transportation systems, rather than pioneering new
corridors for the transmissi~nfacilities.

The transmission plan and cost estimate for the proposed hydro
development plan includes the following features: 1) two single-circuit
23O-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 ianuary l'-)i, pric.e levels. 11. 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 l·fount l..kKinley 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 o"Wnership patterns on possible routes around Knik Al"nl.
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 th: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 justifiable as a future stage of the
system.

Operation, Maintenance, and Replacement

APA's 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&R" 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 A:PA power market reportinc1udes 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, lvlW
Annual Firm Energy,

billion kwh
Annual Secondary Energy ,

billion kwh
Construction Costs, $1,000
Interest During Construction

$1,000
Total Investment, $1,000

Total Annual Costs, $1000

1,450
1990

776

3.05

432,000

2,200
1986

792

3.10

1,088,000

1,568

6.15

0.7 .
1,520,000

248,000
1,768,000

115,612

Assumed rate for secondary energy, mills/kwh
Required average rate for firm energy, mills/kwh

10
21.1

These computations are premis.ed 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 CookInlet area., but less expensive than alternative power
supplies from new coal-fired plants. It is APA'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.

APA 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 viev.rpoint of power markets, the proposed development
plan inc1udingthe 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 Adminis trator

Enclosures
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DEPARTMENT OF TRANSPORTATION
FEDERAL RAILROAD ADMINISTRATION

=========================::: THE ALASKA RAILROADP. O. Box 7-2111
Anchorage. Alaska 99510

June 10, 1975

Mr. Charles Welling
Economic Section, Corps of Engineers
Box 7002
Anchorage, AI< 99510

Dear Mr. Welling:

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.

Sincerely,

t1 x:1?t. 'fVl-~t!4~~
T. C. Fuglestad
Chief Engineer
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UNITED STATES

DEPARTMENT OF THE INTERIOR

BUREAU OF INDIAN AFFAIRS

~neau Area Office
P. O. Box 3·8000

Juneau, Alaska" 99802

IN REPL.Y 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

State Office
555 Cordova Street

Anchorage,Alaska 99501

IN REPLY REFER TO

2650.11 (931)

MAR 13 1975
Mr. Lee Thompson
U.S. Army Corps of Engineers
Real Estate Divi~ion

P. O. Box 7002
Anchorage, Alaska 99510

Dear Mr. Thompson:

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 ..• 11 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."~1 (Emphasis added). The land within the power site reserve is
segregated from a deficiency withdrawal under ANCSA because it is "reserved
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,

11 PL 92-203, § ll(a)(l)
2/ PL 92-203, I 11(a)(3)(A)
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·"'6 United States Department of the Interior
'"

BUREAU OF LAND MANAGEMENT

Anchorage District Office
4700 East 72nd Avenue

Anchorage, Alaska 99507

IN RE~LY REI'ER TO:

1780 (110)

JUL 15 1915

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 onthe
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 will remain
in public ownership.

A more thorough analysis will be made during the impact statement review
process.

~
Sincerely,

f
., .
I-

. nf~1/h4 ~~~
Donovan Yingst
Acting District Manager
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.vNITED ~TATES GOVERNMENT

MeinOrandu111
OEPARTMENT OF TRANSPORTATION

OFFICE OF THE SECRETARY

SUBJECT,

FROM

TO

DATE:

Hydroelectric Power Development, Upper In reply

Susitna River Basin, Southcentra1 Railbelt Area, reler 10:

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
MAILING ADD"ESS,
COMMANDER (do1,
17TH COAST Gll-ARC diSTRICT
FPO SEATTLE .771

•
1October 1975

From: Commander, Seventeenth Coast Guard District
• 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

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
REGIONAL OFFICE

555 BATTERY STREET, ROOM 4 t 5

SAN FRANCISCO, CALIF. 94tIt

August 12, 1915

Colonel Charles A. Debelius, District Engineer
Alaska District, Corps' of Engineers
P. O. Box 1002
Anchorage, AK 99510

SubJect: Power Values for Devil Canyon 
Watan8 Project (Your NPAEN-DB-HY)

Dear Colonel Debelius:

In response to your letter o~ 17 April 1915 requesting subject
power values, we are ~urnishing the values shown following. The
power values are based on a January 1, 1975 price level and public
non-~ederal and ~ederal financing, the latter at 5-7/8i interest
rate. Publ1c-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 ~inancing was computed at 6.25% interest rate for the
Anchorage-Kenai market area and 5.95~ interest rate ~or the Fairbanks
.market area.

Hydroelectric power values in both the Fairbanks and Anchorage
Kenai markets delivered at the respective 138-kV receiving station
bus were estimated ~or average annual capacity factors o~ 45% and
5l.8~. These capacity ~actors 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 o~ l~rch 7, 1975 regarding power values ~or

the Devil Canyon-Denali project, it was assumed that the output o~

the proposed subject project would be delivered to the two market
areas, in 1985 and therea~ter, in the ratio of 25~ to the Fairbanks
load area and 7510 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, 1912-2000, of the May 1974
Report of the Alaska Power Survey Technical Advisory Committee on
Economic Analysis and Load Projections. This estimate was used in
sizing alternative steam-electric capacity.
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As previously mentioned in our letter of May 9, 1975, we
reviewed all of the factors which affected the subject study.
Data 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 Alaska.

Fuel costs used are b~sed upon the best inforIDdtion available
pertaining to contrctct prices as of the pricing level date. Ar:10ng
the sources of information are: the 19"(4 Aldska Power Survey Heports
of the Executive Ad.visory Committee and the Technical Advisory Com
mittee on Resources and Electric Power Gener~tion; Southcentral
electric utility reports, data, and personal contacts; various State
agencies; and several natural gas and coal producing companies.

The at-lIBrket power values are shown below. The total value
is the sum of the value of project's dependable capacity gnd its
usable energy.

VALUE OF PGlER

Type of Financing
Publ1c-nonfederal 17 Federal

(Price level of l/l~---

Dependable Usable Dependablt:: U"[jable
Market Area Capacity Eneray ~acity Ene11Y

------==.;:.;;.~~;;;..-.-----:$/kW-yr •. mills/kWh $/kW-yr. r.d.lls l:\lh

45~ Annual Capacity Factor

Fairbanks
Anchorage-Kenai

Coal-fired Alternative
Combined Cycle Alternative

51.8~ Annual Capacity Factor

Fairbanks
Anchorage-Kenai

Coal-fired Alternative
Combined Cycle Alternative

1/ Composite REA and MUnicipal

96.95

86.15
46.89

·857

7.84

5.36
6.37

88.88

75.12
42.00

'f .89

5.h2
6.1+3
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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 ~M units; heat rate, 9800 BtU/kWh;
capital cost, $595 per kilowatt; service life, 35 years; and
coal cost of 50¢ per mill10n 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. 15 per million Btu.

The estimates include 5'/J and lO~ 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 po,,'er 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 f:iS an operating fuel for power generation in the
contiguous United States. Due to changes in reqUirements, other
Federal f:ind!or State agencies may impose restrictions on the future
usage of nf:itural gas or oil for electric power generating purposes in
Alaska. Due to the uncertl::dnty 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
therml-electric plants to be constructed after 1985. The extensive
coal deposits near Cook Inlet are attractive future alternative sources
of energy for this region and could lead 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 criticf:il 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 Cf:inyon with Watana,
available in 1990, wouid 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.

Very truly yours,

~.:J~J~
Me Frank Thomas
Regional Engineer

Attachment

cc: North Pacific Div•
Corps of Engineers
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Year

DEVIL CANYON-WATANA PROJECT, ALASKA

Capacity Dependable on
Combined Anchorage-Kenai
and Fairbanks Area Loads

Mil

1985
86
87
88
89

1990
91
92
93 to end of'

service lif'e

y Equals 115~ (600 + 472) Mol

860

117
213
328
449
575
765
932

lllO

1233 11
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Market Area

FEDERAL POWER COMMISSION
REGIONAL. OFFICE

555 SATTERY STREET, ROOM 415

SAN FRANCISCO, CAL.IF. 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 Nl?AEN-DB-HY)

Dear Colon~l Hurst:

In response to the request in ~our letter of August 11, 1975,
power vl:i1ues for the Devil Canyon-Watana Project based on Federal
Interest Rate or 0-1/5'/0 are furnished below. The pril,;e1evel of
January 1, 1975 and all other considerations described in our
J.etter of August 12, 1975 remain unchanged.

At-Market Value of HYdroelectric Power

Federal Financi- - 6-1 3d

Price Level of 1 1 )
Dependable Usable
capacity Energy

45~ Annual Capacity Factor

Fairbanks
~chori::lge-Kenai

Coal-fired Alternative
Combinea.Cycle Alterna"G:Lve

5l.a! Annual Capacity Factor

Fairbanks
Anchorage-Ktnai

Coal-fired Alternative
Combined Cycle Alternative

90.84

76.17
42.79

Yours v~ry truly,

~~:J-~~
IL Frank Thomas
Begional Engineer
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FEDERAL POWER COMMISSION
REGIONAL. OFFICE

555 BATTERY STREET, ROOM 415

SAN FRANCISCO, CAL.IF. 94111

December 4, 1975

Colonel Charles A. Debelius
District Engineer
Alaska District, Corps of8ngineers
P. O. Box 7002
Anchorage, Alaska 99510

Dear Colonel Debelius:

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 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) 'lhe Need for Power

We agree with and endorse the subject report's assertion in Section 2.04
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 Executive Advi~ory Committee, 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 Southcentral-Yukon area.

A range of estimates for future power requirements of the Southcentral
ana 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
including costs, conservation technologies, available energy sources, types
of Alaskan development, et cetera. The higher growth range anticipa.tes
sif,llificant new energy and mineral developments from among those that appear
more promising. The lower growth range generally assumes an unqualified
slackening of the pace of development fo11ovnng 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 manifestations and our assessment of future condi
tions. It should be noted that there are several responsible advisory committee
members who feel that recent acceleration of mineral raw lnaterial 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 fo110\'1s:
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Increments of Sou. _____.....- ~ Ul\.on Power Requirements

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.,r GWh MW mVh MW ffilh MW GWh

Higher
Estimate 888 4 623 4460 28110 2800 13 070 8 148 45 803

Mi.d-Range 638 3 093 930 4 570 1 950 10 240 3 518 17 903

Accordin~ to the subject report, a total of 6100 GWh of firm annual
energy would be produced by the combined Devil canyon-Watana system which
would have a nameplate capacity of 11~70 Mil. 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. '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 I~el Situation

Our recent estimate of power 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 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-19E30'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' DElS discusses several 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.

Very truly yours,

Ii ~ .,/)/
/~fl(/JZy'd-etl/ (Deputy)

M. ~'RANK THOMAS
(Acting) Regional Engineer

Attachment
(Table 1)
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TAGLE 1

Total Power Requirements

Southcentral and Yukon R~g;ons 11

Actual Require~ents Estimated·Future Requirements

Region

19}2
Pe,(i< '. Ann-ua1

D2in~nd· Energy
t,j\,[ G\;lh----

1980
Peak Annual

DeP.',and Energy
t,fl'[ GI,th

1990
Peak Annual

Demand Energy
1\1\~ G\·/h

2008
Peak Annual

Demand Energy
t'l\'J G\'!h .

Higher Rate of Growth

i SCllthcentral 317 , 4·65 990 5 020 5 020 30 760 7 190 t.r'· 8F:.V ,J

Yukon (Interior) 115 542 330 1 6'-0 760 3 980 1 390 7 000

Total 432 2 007 1 320 6 630 5 780 34 740 8·580 4- ><''''. I \,J I ''';

Li kel~ Mi d-Ra_ngeGro\'lth Rate _

Southcentra1

Y,,IK'"'''' I i nt' ~""'l' 0 .... )""'. ",11 \ _ I _I I

Tota1

1/ As defined in the 1974 Alaska PO\'/er Survey

790 3 790

280 1 310-
, 070 5 100

·1 5307 400

470 2 270

2000 9 670

3 040 1: 3C<)

910 .f. 610

3 950 1: 91 J
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Estimated·Future Requirements

1980 1990 2008
Peak Annual Peak Annual Peal~ Annual

DeP.',and Energy Demand Energy Demand Energy
t'fl'[ G\'!h 1\1\~ G\·lh t'!\·J G'.'lh .

Higher Rate of Growth

990 5 020 5 020 30 760 7 190 t.r'· 8F:,v '.J
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1 320 6 630 5 780 34 740 8·580 4- ><''''. I \,J I ''';

Likely Mid-Range Growth Rate

790 3 790 ·1 530 7 400 3 040 1: 3C'J

280 1 310 470 2 270 910 .!. 610

1 070 5 100 2000 9 670 3 950 1~ 0·"
~ .; i J

1/ As defined in the 1974 Alaska PO\'/er Survey



DRAFr

TO: Mr. Vernon K. Hagen
Office of Chief of Engineers
Corps of Engineers
Forrestal Bldg., Rm. 5-F-039
Washington, D.C. 20314

FROM: John T. Riedel
Chief, 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 PMP

values are given in this memorandum within Yhich we believe values from

a more comprehensive study will fall. The sequences of snowmelt winds,

temperatures, and dew points should be checked with additional studies.

In addition, if we knew in detail how sno~~e1t will be computed, we could

give emphasis to the more important elements.

PMP estimates for four drainages

A range of estimates of PNP 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 nut:lbered 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~~;sly for·other Alaska

drainages, and PMP estimates from the 1oleste::n :~ited States for areas

with similar terrain.
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Temperatures and Dew Pobts for Snowmelt.

A. During PMP Storm

1. Dew point for PMP centered on June 15 • 56°F (assume maximum l-day PMP

in middle of 3-day storm).

2. For PMP placement prior to June 15 ~~tract O.Sop for each 3-day

period prior to June 15 (e.g. the ~ dew point for June 12 will be

55.2°p). This ·O.SoF per 3-days may be applied to obtain the maximum

I-day dew point during the PMP back to as early as May 15.

3. For first day of PMP storm, subtract lOr from criteria of ~ for 3rd

day of PMP storm subtract 2°F.

4. Add 2°p to each of the three daily C~ 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 ease)

Day prior
to PMP

1st

2d

3rd

4th

Adjustment to tel!lperature and dew point on
day of max1 mc2 p~

~
Temperature (OF),

-2

-1

o

+1
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Dew point CeF)

-2

-4

-5
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c. Temperatures, Dew Points Prior to 3-:day PMP
(High temperatu=e case)

Adjustment of temperature and dew point on
day of maximu:a PMP

Day prior
to PMP

1st

2d

3rd

4th

T t ( OF)empera ure _

+1

+2

+4

+7

Dew point (OF)

-12

- 9

- 7

- 6

Elevation Adjustment
C ,-1 ~ t!-

For the 3 days of PMP and for the high dev pointr,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 DF 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 lSoF' 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 woule be 47°F and 53°F.

2. For the high dew point case, apply a 12°F spread for temperature

and a 4°F spread for dew point.

870

c. Temperatures, Dew Points Prior to 3-:day PMP
(High temperatu=e case)

Adjustment of temperature and dew point on
day of maximu:a PMP

Day prior
to PMP

1st

2d

3rd

4th

T t ( OF)empera ure _

+1

+2

+4

+7

Dew point (OF)

-12

- 9

- 7

- 6

Elevation Adjustment
C ,-1 ~ t!-

For the 3 days of PMP and for the high dev pointr,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 DF 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 lSoF' 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 woule be 47°F and 53°F.

2. For the high dew point case, apply a 12°F spread for temperature

and a 4°F spread for dew point.

870



3. In no case. however. should a ~-== d~. point be used that exceeds

the I-day value for that date. For example, the value not to be exceeded

for June 15 is 56°F. for June 3 (four 3-ca~ ?eriods before June 15) is

52.8·F.
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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.
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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 5 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 the greatest October, greatest

November, etc., to the greatest April pree1?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 these records, the greatest

water equivalents were plotted on a map. T~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-lO, "Mean Monthly and Annual Precipitat:L..""Il, Alaska." The mean annual

of this report covering the Susitna drainage is shown in figure J.
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Also on this figure is shown the mean runo!! for three portions of

the Susitna River drainage based on the years of record shown. No

adjustment has been made forevapotranspira~on or any other losses. This

indicates that the actual mean annual prec~?itati~n is probably greater

than that given by NWS AR-IO.

Conclusion. Time hasn't allowed checks, evaluation, and comparison of

the several types of data summarized here. It appears the "synthetic

October-April precipitation" generally 1s ::"ess tCa.!l the maximum depths

over the drainages based on snow course oeasur~ts. There depths, or

figure 2, would be considered the least that couli be available for melt

in the spring.

Further Studies

The variation of precipitation with terrai~ feat~~es in Alaska is important

but yet mostly unknown and unstudied. Mor~ effor: should be placed on

attempts to develop mean annual or mean seasonal ?recipitation maps; at

least for the region of the Susitna River. So~e 10 years of data at about

a dozen or so snow courses could be used ~ this attempt, as well as

stream runoff values.

Some work has been done toward estimating~ cepth-area-duration

values in the August 1967 storm; an importa::lt in~t 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 ~demphasizing the use of

streamflow as a data source.
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The objective of these two studies with regard to the Susitna drainages

is to attempt a better evaluation of t~aphiceffects, and to make

a better evaluation of snow pack avai~!e for melt.

Study of additional storms could give ~~ 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 tb 4 3 to a longer period. Then we

would need to emphasize compatability 0= a large snow cover and high

temperatures. More known periods of big: snowmelt runoff need to be

studied to determine the synoptic values of the meteoroloRical parameters.
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For 24-hrPMP. multiply 72-hr value by 0.60.

For 6-hr PMP. multiply 72-hr value by 0.30.

PMP for intermediate durations may be obt~ed from a plotted smooth
curve through the origin and the 3 values ~cified.

Table 2

Snowmelt l·.Tinds precedingPMP for Susit:l.a Basins
for high dew point sequence

Elevation
(ft)

sfc

1000

2000

3000

4000

5000

6000

7000

8000

9000
10.000

Dally ,,"i!1d speed.
(~h)

8

9

12

18

23

34

36

37

39

40
42

*For each of the 4 days preceding the 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 prior to 3-day PMP

1st 2nd 3rd 4th

sfc 10 13 4 4

1000 10 13 4 4

2000 11 14 5 5

3000 12 16 5 5

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 durin~ 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 S)"tlthetic Mean

complete Oct.-Apr. obs. Oct- Yr of synthetic Oct.- Oct.-Apr. Oct.-Apr.

Station Elevation precipitation Apr. prec. Maximum Apr. season precip. Precip.

(ft. ) (in. ) (in. ) (in. )

co Susitna Meadows 750 4 17.18 70-71 4 23.18 13.77
'Ico

Gu1kana 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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"!III

Figure l.--Drainage outlines and October-April precipitation in inches.
(Upper values • synthetic October~April precipi~ation;

Lower • mean October-April precipitation.)
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TEN NOST SEVERE STOR."1S IN UPPER SUSITNA
BASIN SINCE 1961

Year

1962
1963
1964

1965

1967

1971

Date of Storm

June 13-15
July 16-18

*June 10
i·June 20-27
*June 26-28
*Ju1y 12-15
July 18-22
Aug 9-16
June 29-30
July 12-17
Aug 1-10

Date of Flows Over
35,000 cis at Gage

June 11 to June 24
July 7 to 18
June 1 to 22
June 1 to 22
June 28 to June 29
July 13 to July 14
July 20 to 22
Aug 13 to 19
June 23 to July 1
July 15 to 16
Aug 8 to 15

NOTES: (1) Weather Stations
The Gr:lc.louS House
SUlflmlt FAA
Hc:Kinely Park
Trims CnlUp

(3) * = Used Sumrilit FAA only
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(2) U.S.G.S. Gage
Susitna River at Gold Creek
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ALASKA ENERGY OFFICE

6 October, 1975

Colonel Charles A. Debelius
U.S. Army Corps of Engineers

Gentlemen:

JAY S. HAMMOND, SOVERNOR

338 DENALI STREET - ANCHORAGE 9950'
PHONE: 907·272·0527

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
Devil's Canyon and the Watana, 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 cbnsumed 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

wA.. (. In..e~
Wi 11 iam C. McConkey ?
Director
WMc/mgf
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323 E. 4TH AVENUE
ANOIORAGE 99501

DEPAIlTME~T 0." N,,'\.TUIIAL 11ESOlJIlCES
DIVISION OF PARKS

April 4, 1975

RE: 2425

Colonel Charles A. Debelius
Corps of Engineers, Alaska District
Department of the Army
P. O. Box 7002
Anchorage, Al{ 99510

Dear Colonel Debelius:

/
JAY 1I1AMMOND. 'OYERNOR

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 tvillserve
as a declaration of intent on our part to provide the necessary local
participation at said project, as required under the ,Federal '~ater

Project Recreation Act, Public Law 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
Water Project Recreation Act 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 within the Southcentral
and Interior regions of Alaska. Furthermore, 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 t~t 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,

f~Wil iam A. Sacheck
Director

cc: Guy R. r~rtin, Commissioner
Department of Natural Resources

NCJ:krm
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DE'•.:\IlT~IEXT ."c' ~.:\TI;Il.\I~ 1l":SOIJlU~I~S

DWiSIDN OF PARKS
June 4, 1975

Re: 2425

Colonel Charles A. Debelius
Corps of Engineers, Alaska District
Department of the Army
P. O. Box 7002
Anchorage, Alaska 99510

Dear Colonel Debelius:

JAr s. HAMMOND. BOVERNOR

323 £ 4TH AVENUE - ANCHORAGE 99501

.c'

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 Devi1's Canyon Project, we do not consider the area as
"an 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 Devi1's Canyon, but
the purposes of a state park are different from those of a Recreation
Area. It is our feeling that since Devi1'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.

Sincerely,
II.. I, ,:' f
. (. l1-·-t '.

RUSSELL W. CAHILL°!r{c;\tor \ { .
\\~.:\:..~\ ry -\ \.. (
\\\ :I ~~. • . ~: .•--~~ - L,vv\.. '\-- ~./V ~~ .""\:1 --<~ V __...._ ••._

By: Nei1::C. Johannsen
Park Planner
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lAY lI1AMMOND.COvr.NO'~~~~[ @~ [k~~~~~ /
OF.'ICE 0.' TilE GO'-EIlXOn /

STArr POliCY DEVELOPMCNT AND PLANNING / POUCH AD - JUNCAU 9981/
June 9, 1915 I'fIIIIr •••m

H. W. Holliday
Chief, Engineering Division
Department of the AI"my
Alaska Di strict
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
msufficient 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". HowclVer, this
Information is only avai lable 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 I'equest, an opportunity to review and comment on a dl'aft

and final copy of the study. For this Department to determine the quality of the study

and the possible effects of the proposed hydropl'ojects on our operations,

at least the following concerns must be addressed in detai I:

I. Effect on Community GI"owth 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 exi sting 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 Devi I Cany -")jects:

j

!

The U. S. 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:

Hydropowel' is one of several energy resources available to the Southcentral

region. If developed, it can free fossil fuels for export or for their petro

chemical values. The total energy equivalent of capital costs and materials

for dam constl'uction should be evaluated. Net energy production should

be positive and preferebly high.

Southcentl'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 cal-eful study of the total energy
equivalent of the investment in capital and materials. The proposal area
appears to be favorable with considel-ation for game crossing and phased
construction. An optimum energy - envi I-onmental mix should be feasible.

A series of low dams may yield a bettel- balance with lower drawdown re
quirements and more modest construction costs. The 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 infol-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 COI'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 avai lable 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 wai .- ;:;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 lise of these fuels outside will become

more and more intense as these energy reSOUt-ces in the Lower 48 become

depleted.

Today hydropower is the most attractive" renewable" resource available

in 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 enelogy 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 evaluation 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, oi I, 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 requi red 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 fOI"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 envi ronmental impact statement.

Sincerely,

'-j
,/ '

I. '',,//'''' .,.' f': '- -<. -:;:;..
.- / (' ~ . '"..- .' ,/ .' . ./

RaXl]'lond W. Estess
State-Federal Coordinator

cc: Robert Weeden, DPDP
Robert LeResche, F&G
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OFFICE OF TilE GOVEI1NOR

STATE POLicr DEVELOPMENT AND PLANNINS

JAr lNAMMOIIO, SOVIlM.

POUCH AD - JUNEAU 19111
'HOltE .fS5.3512

September 12, 1975

Colonel Charles A. Debe1ius
District Engineer
Corps of Engineers
Alaska District
P. O. Box 7002
Anchorage, Alaska 99510

Dear Colonel Debe1ius:

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,

~
n#/J$~

a nd W. Estess
Stae-Federa1 Coordinator
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UNIVERSITY OF ALASKA
COLLEGE. ALASKA 99701

29 May 1975

Southcentra1 Rai1be1t 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 reactions with
me. It is easy to recommend the project on it'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.

" In a reservoir the processes of stratification, eutrophicatioh,
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. 1I

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 einphasize my point that the project should be for replacement

of oil and gas use and not for stimulation of industrial development with

cheap power.

Sincerely,

Stan Justice
Environmental Engineer
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MATANUSKA ELECTRIC ASSOCIATION, INC.

P. O. Box "G"

PALMER, ALASKA 99645
TELEPHONE

(907) 145-3231

June 10, 1975

District Engineer
Alaska District. Corps of Engineers
Box 7002
Anchorage, Alaska 99510

The Board of Directors and t'1anagement of Matanuska El ectric Association, Inc.
",ish 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.

MEAls 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. MEAls projections indicate that its system requirements could
easily exceed 100 megawatts by the time the first Devil Canyon units could
come on the line.

We 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 when 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 area we will see utilities, of necessity, turning to

less efficient, less desirable environmentally, and more costly alternates that

will not be to the maximum benefit of the region and its people.

~, I./;;~

!tW~~
Willard H. ~hnson, P.E.
General Manager

cn
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f\::\ ,,'t's t '5th ~\'f\n\.
Anchl')r:t~~, ."l~\a ~)~S(n

Col. Charles A Dehelius,
Alaska District rngin~~r
u. S. Army ,Corpsof Engineers
P. O. Box 7002
Anchorage, Alaska 99510

Sir:

Your presentation, yesterday, of the Devils Canyon hydro-electric complex,to the Anchorage Chapter of the Alaska Society of Professional Engineers,was most interesting.

I have one complaint. You stated that the Benefit/Cost ratio 'vas slightlybetter than tmity, and that it had been developed with alternative thennalsystems fired by fossil fuels. Further, as I asked you, the basis for comparing the cost of electricity generated from using natural gas did not include the obvious escalation. in the cost of this fuel. In addition, Iliould venture to say that natural gas lii11 become so costly as a fuel by theend of the century its use for such purposes \\'ill becOJ!1e prohibitively costly. In fact, at our present rate of consumption, I w'Ould expect the knowngas fields in Alaska to be depleted l...i thin t\vO or three decades.

Thus, comparison of costs hac;ed upon present prices of a fuel which willincrease in price conC'Ol":ll!litantly with a rising demand for electricity, and,in all likelihood ,,,ill not even be available at the halfway point in the"fifty year" life of the project, is patently absurd.

AIthoug.'t Alaska has vast deposits of coal, the costs for this fuel alsomust he expected to rise during the rest of the century. I had .not askedif cost escalation had heen taken into accotmt.I assume that, as fot gas,it hadn't been. Since the supply of coal is so large, there is no reason toquestion its availability \llell heyond the end of the century, and, according"ly, the cos t should not increase as sharply as for gas. TIie plethora nOMth....standing, the crucial necessity for environmental conservation will have topay for restoration of mined lands, removal of sulfur and other atmosphericcontaminants, disposal of ashes, and dispersal of waste heat - all subjectto inflationary pressures - if the B/C ratiQ is to be logical.

Water is a renewable resource; fossil fuels are not.

Very truly yours,

~t-f:#
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Water is a renewable resource; fossil fuels are not.

Very truly yours,

~t-f:#
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410 S1·~arland RaIl
University of Alaska

Fairbanks, Alasl\.a 99701
Oct 7, 1975

Alaska Jintrict
~orps .of ~n~inA0ra

P.O. ~C'x 7002
Anchora::e, Alas~:a 9951(',

J~ar 3ir:

I att0ndAd your l:ca:~:..in~:s ceLl h::rs in Fa.irl:an'\.s in October, "'iith

~reat intcr:'st a::.:~ conccrn for the future dcvn10:::-:":'.cnt of th8 proposed

r;a.~:1S on th,.~ ~i" .3usitna C?i'lpr.

I ':ras 30!ii~'::Jl<lt: s'lr"'riscd ·.·!hcn Colonel ~ob'C:lius ":rcntionedthat there

mi:ht still h~ a ~os::;ibi1i ty 8: ac:.0.itiona1 da'". construction such

as the ]a~~nar:'.· 'i::8n the Cor''''s triE's to resurrec t such s~:o18tons

of this macni t,y::-· (' f ~iolo,::ical blunder , it ;!la~:cs onc v:onc1er about

s'Yf.' of !~~F rcC33:!li::..' c0.hind !,rescnt stur!.ic's.

~lthou~h I ~0ul' t: t~s first tc ad~it that the J~vil's Canyon area

"'ro 1 r7 b' t~,- "' ..... ~~,..,'\.-"'1 •• tl,r. res'- lecat'011 LOOp '" '~8--~ "'l·... "'(:0 ~"at I
"'JU ..' c...:z:::.. .:.. _"~"~.J.~ •• - •• ~ l l. - .... ,'. '.'.' '-" v8 In <-D. ••;>1" e,

fe,:,J. that It. is :..·::c::ssary to evalua:'') all ef ':'las'.:a's r'cs0urccs,

anr" -::iac lan6 112: ~lan!1in=-, '::itl: the best and ',7if"ost us€- of resources

lnstc:::l.'.: of rJ.C""~':-::~i!l::': in a. :9i:'c':' !!10al stylo.

I f~~l that t~~ ~l~s~ion should be raisGd as to the ~2ccssity of

a r~a"" +'''r 1..,!r~~'~_~" r' ~-:-""'l'f' "'o''''0'ta-!- ""'l'C::!-l'"'C" ~_'''!1t:; ....._~: r>_'''(' n~.. 1_':::.c,,(:_·_n7-.1v
... ... ... v : tv _". _ _ ...., _ ..... ~ _ .., • .:.'. -.'"- ,'" ~ ... - ..... J A' --~. ..:, ~\, ~...... v

"an~' C-llfr:'j" rr.2":·),!.'Sr:s b'::·ln.:.:: '::. S:'C·-:. In :~1as.::.a. .:!larL'l': of liatural

-a.s has b((':~ ,:,:?.~~~ic::. cu.~ -:-cr 'J'!cr a :·"lcca:~..- in Cco~.-. Inlet. ils a

stu,lcn~: Qn GD.. ::'-".1.2 3-: the University of .\las1::.a at S'J118~"c., I ':ritnsss

·:-n tiro £'100:'8 '.E:::r: s (.·ssari1y curni"l~ clcc~rir:i~~~r 2/; hours a 613.y, and

~.:nsU::l)tic:l is at a ::-:a:·i~:nm.

'~hr fact that -':.h::. Cor::s 0: ::::n.-inc:::rs is :rIan:lin~' t~is ~rcj(ct at

':. :ds ti"~c, :;ricr ts ~:n()':llc(1-::8 of -:hr:' route the :-:0.3 :::,i)clinc ':l~_ll

t?~:'), ;.nr:'.sc..tr:::; an att:i.tudr; of ":>:vs10pr:l8nt fer :-ic·Yc1o:;:,:,,,:·n-;; 's S8'·:0"

t·') :9CrllaI1G q~10 ~.c a ';:c11 ~:nC';in' .:'"las~:03.n invers-:ly.

If i.nfact the :iorth 310pc ~D.S 1."l.9'J1ine does ~:o thr01.l~·h Alasl~a, it

~ou1d a~p~ar ts ~c to bo cztro~cly short siChtcd at this ti~f to

~o ahc'ac1 ':Ii th r~onstructlon :!,JIans, as ':.'011 as cncoura;::in::: '·'.ore '::astc

r::f A1asl:a' s rer.o·::ab1c and non rcnc\':ablc rcsour~cs.

Yours sincorely,
L1...." /~"Jt.t-1
r~~;' 7

&rbara '.!intdey

cc: Governor Ha:':u:o;ond
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Col. Charles A Debelius
Department of the Army
Alaska District Corps of Engineers
P. O. 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 and 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 scenir.
white-water river but also with the establishment of a permanent access
road and other recreational projects which would encourage motorized

. . h \
recreat~on ~n t e 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 (ORV) use in the immediate area of the access road and perhaps
spilling into even further reaches of this wilderness. In this regard
we are reminded of the ORV problem along the Denali Highway during
hunting season. I'

Thank you for this opportunity to express our concerns.

Yours truly,

Pr::;jegtf~
President
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FAIRBANK,

80

October 13, 1975

Col. Charles A. Debe1ius
Col. Corps of Engineers
District Engineer
Box 7002
Anchorage, Alaska 99510

Dear Col. Debe1ius:

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 UpperSusitna River as a means of meeting future needs fbr energy in
Interior Alaska.

Only through utilization of a natural renewable resource tan 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 electric power is
critical now and will become more critical as industrial and tommercial
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.

Very truly yours,

!UJt!~
/!o~;;;,. CARLSON

.Borough Mayor

JAC:1sa

cc: U. S. Senator Ted Stevens
U. S. Senator Mike Gravel
U. S. Representative Don Young
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By: John A. Carlson
Introduced: 10/9/75
Adopted: 10/9/75

RESOLUTION NO. 75-40

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 Basi~

(Southcentral railbelt area), Alaska pre-construction planning.

PASSED AND APPROVED THIS

. ...,Iillll/ll",
..·····).1,.:1 ~"'"

«
.,' ::···'''''''';~tl;"",

. ot· ,I' . ..', ~~
: " • I. • ) ...

f(' I , i" ~d
. t J I , .1 I . J I
. i ~TJEST,:. _ ,}.,. :,'

.~ " /. ').'.' .:)' 1",' ~' •• ,1. ,,,\) ,,'.~ I
"/~":":'1"/111.\(#;,.iI'~" 0, I 1\ " '

"'~'.~\\\I\\'" ~
rl- ... 1 ,. I I .... 1\ • 1

9th DAY OF October 1975.------.,..-------
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STIL.LWATER CLINIC
BOX 8

COLUMBUS, MONTANA

October 21, 1975

Alaska District Corp of Engineers
Anchorage, Alaska

99.500

Re: Upper Susitna &sin Hydro-Electric Power Developlltent.

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 ~tsrelationship 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 McKinley.

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

elf£V7IA41A,-AJ~
C.H. Swanson Jr••M.D.V

4

CHS/ch
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Greater Anchorage

CHAMBER of COMMERCE

October 22, 1975 Crossroads of tile Air W

Colonel Charles A. Debelius
District Engineer
Corps of Engineers
P.O. Box 7002
Anchorage, Alaska 99510

Dear Colonel Debelius:

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 darns as soon as possible. Please
call on us for any further help we may provide.

Sincerely yours,

~d~v /J.~~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
Alaslm District, Corps of Engineers
Department of the Army
P.O. Box 7002
Anchora~e, Ala3ka 99510

Dear Col. Debelius:

The Knik 1~noer3 &,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. Halter Blackadar.

In the 'fifties and 'sixties the Corps dammed a number of
the nation's finest whitetmter rivers in the name of "progress."
Yet each new dam served only to spur on further profligate
use of energy. In other words, the3e beautiful rivers were
sacrificed to no useful purpose. Nowadays 3uch economic
boondog~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
rivers. The Susitna must be left to run free for future
generations.

Sincerely yours,

Ed Swanson
President
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United States Department of the Interior
FISH AND WiLDLIFE SERVICE

ALASKA AREA OFFICE
813 0 STREET

ANCHORAGE, ALASKA 99501

OCT 10 1975

Colonel Charles A. Debelius
District Engineer
Alaska District
Corps of Engineers
PO Box 7002
Anchorage, Alaska 99510

Dear Colonel Debelius:

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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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 1460

- 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 River from its source in the Alaska Range to
its point of discharge into Cook Inlet is about 275 miles long. It flows
southward from the Alaska Range for about 60 miles; thence, in a general
westerly direction through the Tal keetna 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 ranges. These streams are for the most
part turbulent in the upper reaches and slower flowing in the lower
regions. Most of the tributaries carry a heavy load of glacial silt.

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, Goose,. 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 mil7j
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, st~eams 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
timberl ine. 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 rai1be1t
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 fisher~ utilizing the Susitna
salmon runs is located in Cook Inlet. Placer and lode gol~, tungsten,
and construction materials are produced in this lower 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 agricu1 ture and forestindustr.ies, whi ch 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 normal water surface of the river, will be of a concrete-arch
design at river mile 134. It will have a crest length of 2,475 feet.
The reservoir created by the dam will 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 inundate 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
Const. Length Height . m. s. 1. acres (ac/ft.) inundated

Devil concrete 2,475 635 1 ,450 7,550 1,050,000 28
Canyon thin-arch

Watana rockfill 3,450 810 2,200 43,000 9,400,000 54

l! Both structures are designed to withstand an earthquake of 8.5 on the
Richter scale with an epicenter factor of 40 miles.

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 corridor data is set forth in Table 2).
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Table 2. Transmission Corridor System

Double Circuit

Route

Length

Cleared
ri ght-of-.way

To Anchorage

136 miles
345 kv

Southern

Powerhouse - Gold Creek 
SW along Susitna R., ARR 
Ta1keetna - E. bank Susit.na
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
exis t i ngl i ne - Gold Hill 
Ester.

Devil Canyon-Ester
200 mi.

Devil Canyon-Ester

140 feet

Towers 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.

912

Table 2. Transmission Corridor System

Double Circuit

Route

Length

Cleared
ri ght-of-.way

To Anchorage

136 miles
345 kv

Southern

Powerhouse - Gold Creek 
SW along Susitna R., ARR 
Ta1keetna - E. bank Susit.na
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
exis t i ngl i ne - Gold Hill 
Ester.

Devil Canyon-Ester
200 mi.

Devil Canyon-Ester

140 feet

Towers 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.

912



FISH AND WIlDLI FE 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 pressure 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 sev.eral
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 spawning 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 preclude 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 value 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)

Estimated Maximum
Sustained Yield !I

1,700,000
66,000

1,800,000
700,000
300,000

Total MSY 4,566,000

1/ It should be emphasized that the MSY figures are the best estimates
- available at this time.

Based on the above lI es timates ll it is anticipated that the totals presented
in Table 4 are produced annually in the Susitna River basin.

915

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 value 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)

Estimated Maximum
Sustained Yield !I

1,700,000
66,000

1,800,000
700,000
300,000

Total MSY 4,566,000

1/ It should be emphasized that the MSY figures are the best estimates
- available at this time.

Based on the above lI es timates ll it is anticipated that the totals presented
in Table 4 are produced annually in the Susitna River basin.

915



Table 4.

Species
(salmon)

Sockeye
Chinook
Pink
Chum
Coho

Salmon Produced for' the Commercial Catch in Susitna River Basin

Estimated Number of
Fi sh Produced Annuallyll __

850,000
59,400

1 ,530,000
630;000
210,000

Total 3.279,400

1/ Again, it should be emphasized that the total is the best estimate
- available.

Using average prices paid to con~ercial 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 Fishermenll

'Species Average Average
(salmon) Production Weight Price/lb.

Sockeye 850,000 6.1 .63
Chinook 59,400 25.0 .62
Pink 1,530,000 3.9 .36
Chum 630,000 7A .43
Coho 210,000 6.1 .47

Total Annual Value to Fishermen

11 Based on average price per pound to fishermen in 1975.
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The above ~alue does not include, of course, the value of salmon it
takes to produce the estir.lated catch produced in the Susitna Basin.
Therefore \'Ie \·Jilladdress this problem by using estimated return by
spavlner by species usin<) the 1975 price per pound paid to fishermen
as presented in Table 6.

3.0: 1
1 :1

3.8:1
2.2: 1
2.2:1

Table 6. Value of Salmon Spa\'ming Stock

;::.SJ.;.pe.=.c;:..i;..;;e:.;;:s -,R.;..;;e...;.t~urnl Spawner

Sockeye
Chinook
Pink
Chum
Coho

Spawners17

283,333
59,4·1)1)

402,632
318,182
136,364

Total Average Annual Value of Spawners

SDecies

Sockeye
Chinook
Pink
Chum
Coho

'/\vg. ~4t.

6.1
25.0
3.9.
7.4
6.1

Value of Spawners

Avo. Price,

.63

.62

.36

.43

.47

Spa\'lners

136,364
59,400

283,333
·402,632
31.8,182

Valu2

524,04;:;
935,550
143,20')

1 ,OJ 2 ,t15,~

~11..!..227

$3,527,477

]j Spal-mers- needed to produce annual catches shm'lll in Table 4.

HILDLIFE

General

The domi nant wil dl He verwtativc 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,
black. spruce, and occasional stands of asoen' and cottom·lOod. D\'larf
birch is present in thB rolling country on each side of the sites,
while willow occurs infrequently throughout the entire area. The
understory includes blueberry, lov/bush cranberry, narrow-leaved
Labrador tea, cranberry, fire\'leed, 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 Ne1china
cari bou herd periodi cally range throughout the impoundment areas; par
ticularly theWatana 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 inaccessib1ity 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.

Da11 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
Dena1 i 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 1ine. 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 moose 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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7,040
5,760
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o
15,360
18,560
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Photo by Ted Spraker, ADF&G
Winter 1974-75

Figure 1. Moose ~ovement on a major scale resulted in the concentration of
43 moose a10ng 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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Susitna River.
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Photo by Ted Spraker, ADF&G
Winter 1974-75

Figure 3. Close up view of moose "cratering", 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
extensive.
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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 surveY$, but.

trails indicated that individuals moved Trom one concentration to
another frequently during the winter (Fig. 5). Fi~ure 6 shows moose

moving along the Susitna River near the confluence of the Oshetna River;

Photo by Ted Spraker, ADF&G
Winter 1974-75

Figure 5. 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 ofthe Oshetna River. This habitat area will be inundated bythe 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 £usitna
River north of Watana Mountain were observed. Caribou observed wintering
north of the Susitna River during the November i974 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 ~xpected, 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 di sp1acement of the herd from some of its essenti al 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 harvest 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 SusitnaRiver. 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
ftreas 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 utjlize 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 (5) 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
considered.

The Susitna River salmon resource has been of economic value to a com-
l mercial fishery since the late 1800s. In more recent years, it has played
l an important additiona 1'. rol e in providing exterisi ve recreational fi shi ng
l opportunity in Southcentral Alaska.
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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 commercial
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 earlier, 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 Hill s Da11 sheep herd was not observed close to areas that
would be inundated by Watana Dam. No direct effects on these sheep
are expected ,. althoug hind i rect 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 resul t 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 serlous 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 a result of the project
construction or operation, artificial propagation facilities will be
requi red 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 Wildl ife 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 losses caused by the proposed project.
The areas delineated should be covered by a General Plan prepared pursuant
to Section 30f 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
like to be notified of changes in project plans as they occur.

Sincerely,'J .----;
\. (J// ....··V(<., 'l4'-'.? t'c ,)

':":l.lli! Area Direc1;()r ......
/ .

y""
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DEPARTMENT OF FISH AND GAME

JAY S. HAMMOIID, GOVERNOR

333· RASPBERRY ROAD
ANCHORAGE !195D2

October 8, 1975

'Gordon Watson, Area Director
Fish &Wildlife Service
U. S. Department of the Interior
813 D Street
Anchorage, Alaska 99501.

Dear ~tr. Watson:

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, wi th minor exceptions.

We have cOTIlpiled a list of suggested changes and/or corrections and submitted
them directly to Mr. Ivan Harjehausen of your office through our Anchorage
Susitna River project coordinator. Your attention to these comments is
requested.

TIlis department would once again 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 we lnay be of further assistance in finalization of your report, feel
free to contact us.

Sincerely,

Janles Brooks, Commissioner
Depart::~t of Fis~ an~.G~e,-/

(X.,.<i4'-v~-<-/J, l~tU" r
By: Larry J. Heckart

ADF&G Coordinator
Department of fish and Game

L.JH:mk
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u.s. DEPARTMENT OF COMMERCE
N8tion8' OC88nic 8nd Atmospheric Administr8tion
NATIONAL MARINE FISHERIES SERVICE
P. O. 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 District 1 U.S. Anny Corps.,of Engineers.
I have reviewed and evaluated, in light OT 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 Committee 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 studied
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'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 utilized 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
reflect an assumed substantial savi'ngthrough 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 developmentfrC)lll 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 envirorvnental, 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
exportati.on or as a supplemental source of power within the Rail-
belt area itself. Gas or oil would have less overall adverse envi
ronmentalimpact 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 II-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] well-being consi.derations. A major consideration
is the fulfillment of projected energy needs of a moderately growing
population in the Southcentral Railbe1tArea. Reliability and 10ng-

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. Noother

alternative considered would likely have less direct impact on
existing manmade resources or developments than the selected plan.
The remote, 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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selection of a hydropower alternative does not preclude the possi
bility, or likelihood, that coal will be mined and utilized for
exportati.on or as a supplemental source of power within the Rail-
belt area itself. Gas or oil would have less overall adverse envi
ronmentalimpact 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 II-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] well-being consi.derations. A major consideration
is the fulfillment of projected energy needs of a moderately growing
population in the Southcentral Railbe1tArea. Reliability and 10ng-

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. Noother

alternative considered would likely have less direct impact on
existing manmade resources or developments than the selected plan.
The remote, 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 imminent 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 the Draft Environmental
Impact Statement ha.s 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
·Council and stated in the recommendations of the Interim Feasibility
Report, is based on a thorough analysis and evaluation of various
practicable alternatives 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 policYi that the·recorrmended action is consonant with national
policy, statutes, and administrative directivesi and that on balance the
total public interest should best be served by implementation of the
recommended plan.

\

..

1975

I have reviewed the Statement of Findings and concur with the
recommendations of the District Engineer.

ZtlO«;'?S
Date

I concur in the preceding Statement of Findings.

~.fl::-::-:=::,.,~L~_£:-_r---.;:.7_~41?7?
DRAKE WILSON DATE
Brigadier General, USA
Deputy Director of Civil Works
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