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LBELT AREA, ALASKA 

TY REPORT FOR HYDROELECTR C POWER AND 
PURPOSES FOR THE 

PURPOSE AND AUTHORITY 

Due to  t he  continuin9 r a p i d  popula t ion  growth i n  t he  Southcentral 
Ra i l b e l  t a r e a  of A1 aska and because of the increasing namtl'onal concern 
over the need t o  conserve the nation's rionreoewable energy resources, 
t he  Comn~i ttee on Pub1 i c  Works o f  the U.S. Senate adopted a res~lution on 
18 January 1972 requesting a r e v i e w  o f  the feasibility o f  providing 
hydropower t o  t he  Southcentral Railbelt area. The resoluation i s  quoted 
as foflsws: 

" T h a t  the Board o f  Engineers f o r  Rivers and Harbors 
created under the provisions o f  Section 3 of the River 
and  Harbor A c t  approved June 13, 1902, be, and i s  
hereby requested t o  review the  reports o f  the Chief 
o f  Engineers on: Cook Inlet and T r i b u t a r i e s ,  Alaska, 
pub1 ished as House Document !dumber 34e Eighty-fif t h  
Congress; Copper River and G u l f  Coast, Alaska, pub- 
1 ished as House Document Number 182, E i g h t y - t h i r d  
Congress; lanana R i v e r  Basin, Alaska, pub1 ished as  
House Document Number 137, Eigh ty - four th  Congress; 
Yukon and Kuskokwim River Bas ins ,  Alaska, pub1 ished 
a s  House Document Number 218, E ighty-e ighth  Congress; 
and  other pertinent reports w i t h  a v iew t o  determining 
whether any modifications o f  the recornendations con- 
t a i n e d  therein are adv i sab le  a t  the present t ime, 
w i t h  particular reference t o  the  Sus i tna  R ive r  hydro- 
el ec t r i c  power development system, incl udi ng the 
Devi  1 Canyon P r o j e c t  and any compet i t i ve  a1 ternatives 
thereto, f o r  the provision o f  power t o  the Southcentral 
R a i  1 be1 & area o f  A1 aska. '" 

While t he  primary purpose of t h i s  report i s  t o  respond t o  this 
resolution, p lan  formulation will  be based an e x i s t i n g  nat ional  policy 
and will g i v e  f u l l  consideration t o  the economic, social, and environ- 
niental concerns of t he  pub1 i c ,  i n  order t h a t  any recommended plan will 
insure the  maximum sustained p u b l i c  benefit from the use of  the water 
resources of t he  region. 



SCOPE OF THE S'TUDY 

The study and report arc? o f  f e a s i b i  I i t y  scope and are not intended 
t o  be a detailed project  design. The report i s  an Interim Report on the 
iipper S i ~ s i t n a  River  Bas in  i n  p a r t i a l  response t o  the Congressional 
Rc:so%ut i~n .  

T h e  s tudy  i s  a systemat ic  examination o f  the econom-ic, socia l ,  and 
environnlental conditions o f  the R a i l  be l t  arec-. as they relate t o  electr ical  
energy needs and  hydroelectric and related water resource potential , 1 t 
embodies the concepts o f  mu1 ti -objective p l a n n i n g  i n  accordance w i t h  the 
d i r e c t i v e s  and guidance provided by the Nat io i l a l  Environmental Policy 
~ c t  o f  1 969 NEPA), Sect ion 122 o f  the River and Marbar and Flood Control 
A c t  of  1970, and t h e  Principles and Standard: fi;r Planninq Water and 
Re1 a tcd Land Resources, promul ga ted  by the Water ~esourca-~ounci l i n  
1973. Findings o f  prel iminary stud ies  completed are summarized aiid ag 
e v a l b a t i o n  o f  possible electric power generation alternatives i s  pre- 
sented a long w i t h  tne selection o f  t h e  most feasible development p l a n  
f ~ i -  the Upper Susi tna  River Basin,  investigations and coord inat ion 
re la t ive  "L t h i s  s tudy were made i n  sufficient de ta i l  t o  permit the 
i d e n t i f i c a t i o n  o f  public needs, an assessment o f  existing and probable 
fu ture  condi t i o n s  and resource capab i l  i t i e s ,  t i le  zstabl ishment o f  
specific p l a n n i n g  o b j e c t i v e s ,  and the  formulation and selection o f  the  
p l a n  which represents the bes t  ; ~ s s i b l e  response t o  the study authori ty  
and planning objectives. 

STUDY PARTICIPANTS AN9 COORDINATION 

The Corps o f  Engineers had primary responsibility f o r  conducting 
the s tudy,  consolidating information f rom other agencies, formulating 
the recommended p l a n ,  and prepar ing  the repert. The Alaske Power 
A d n ~ i n i  s t r a  t i o n  had the responsi b i l  i t y  of preparing analyses on the 
!narketabai'i i t y  o f  power i n  the R a i  1 be1 t and on the transmission system 
w h i c h  wi l l  be required Lo deliver the power t o  the  demand centers. 
Other Federal , Sta te ,  and local agencies providing adv ice  and inoformation 
inc lude ,  b u t  were not  l i m i t e d  t o :  

Federal Power Commission, U.S, Bureau sf Reclamation, Bureau o f  
Land Management, Bureau o f  Outdoor Rerreat ian,  F i s h  and W i  Id1 i f e  Ser- 
vice,  Environmental Protection Agency, Na t iona l  FIari , ;~ Fisheries Ser- 
v i c e ,  U. S .  Bureau of Mines, Soi  1 Conservation Service, Alaska Rai l road ,  
Federal -S ta te  Land Use P l a n n i n g  Commission f o r  Alaska, Alaska Sta te  
Clearinghouse, Alaska Department o f  Fish and Game, Alaska Division o f  
['arks, Cook I n l  e t  Reg'ioni: Corporation, and A h t n a ,  Incorporated, 

The results o f  the studies f o r  the  Railbel t area are presented i n  
two volumes-- t!2e main report  and xhe appendixes. The r;;ain report 



presents a nontechnical summary o f  the results of the study f o r  tech- 
n i c a l  and  nen$echn%cal reviewers, 

The f i r s t  appendix i s  a technical report containing more detailed 
i nfornta t i o n  on environmental and  economic resources, p l a n  formulat'ran, 
a n d  design considerations necessary for  the technical reviewer t o  
conduct a n  independent e v a l u a t i o n  o f  the va! i d i t y  o f  the study results. 
Appendix 2 conta i  rls a1 1 perti nent correspondence a f f e c t i n g  coordination 
among Feder~! , Sta te ,  and local  interests; and reports o f  other agencies. 

P R I O R  STUDIES AND REPORTS 

1. Cook In le t  and  T r i b u t a r i e s ,  Alaska, WD 34, 85th Congress 

The Chief of Engineers recommended construction of small boat 
bas ins  a t  Seldovia; a t  t he  end o f  Homer S p i t ;  and a t  Ninilchik; 
improvement of the harbor  a t  Anchorage; and the s t a b i l i z a t i o n  o f  about 
1,500 f e e t  of r iveu,bank by rock revetment along t he  T a l  keetna River  t o  
pro tec t  the down o f  737 keetna from flood damage. 

2. Cooper River and Gu'if Coast, Alaska, HD 182, 83d Congress 

The Chief of Engineers recolamended improved protection f o r  small 
b o a t  harbors  s t  Seward and Valdez. The Secretary of t h e  Interior i n  
his  report  s ta ted t h a t  no market was available f o r  use o f  poten t ia l  
power devel opment. 

3. Tanana R ive r  Basin,  Alaska, HD 137, 84th  Congress 

The Chief o f  Engineers recommended the improvement o f  Chena and 
Tanana Rivers, t o  provide f o r  a diversion dam and control  structure 
across Chena River, a diversion channel from Chena River t o  Tanana 
River. a levee, and necessary drainage f a c i l  i t i e s .  

4. Yukon and Kuskokwim River Basins,  Alaska, HD 218, 88th Congress 

The Chief bf  Engineers recommended t h a t  no project be adopted a t  
t h i s  t i m e  f o r  improvement o f  the Yukon and Kuskokwim Rivers f o r  
nav ign  t i  on and f 1 ood c o n t r o l .  He recommended further t h a t  the report 
o f  the Dis t r ic t  E n g i n e ~ r  be adopted as a gu ide  for  fature investigations 
o f  water resource developments i n  the  Yukon and Kuskokwim R i v e r  basins 
as econonji 9: cond i Lions warrant ,  



Review o f  Interin: Report No. 2 ,  Cook Inlet  and T r i b u t a r i e s ,  
P a r t  No. 1 ,  Hydroelectric Power, Bradley Lake, HD 455, 8 7 t h  
Congress, 2d Session 

The Chief of Engineers recommended the cons t ruc t ion  o f  e dam and 
reservoir a t  Bradley Lake, w i t h  a power-generating p l a n t  on Kachemiak 
Bay a n d  a p p u r t e n a n t  power facilities. 

5. Rainpart Canyon Prn jec t ,  Volumes I and I I ,  1971 

The A laska  D i s t r i c t  Engineer recommended t h a t  a project for hydro- 
electric power genera t ion  a t  the Rampart Canyon s i t e  on the Yukon R i v e r  
slot be undertaken a t  t h i s  t ime because of marginal feasibility and o f  
environmental and ecological problems. 

1 .  !J.S, Bureau o f  Reclamation, A Reconnaissance R e ~ o r t  on the  Potential 

T h i s  report described the resources of the Tcrri to ry  o f  Alaska and 
indicated p o t e n t i a l  for  power development a t  72 s i t e s ,  The territory 
was divided i n t o  5 regions and potential hydropower s i t e s  were studied, 
o f  which 5 were i n  t t ~ e  Susi tnn River bas in ,  

2, U s % .  Bureau sf Wee - o f  
Water Resources i n  ------ 952 

T h i s  r e p o r t  described the resources and potentialities o f  thd 
S u s i t n a  River basin. An ultimate p lan  o f  development o f  hydropower 
resources f o r  the bas in  was described, and inc luded  12 major dams, i n  
the  u l  t i n l a te  p l a n ,  the t o t a l  powerplant capacity would be I .249 million 
i< i lowa t t s ,  and would provide f i m  annual energy of 6.18 billion kilowatt- 
hours. Total  reservoir capacity would be 22,69 m i l  1 ion acre-feet. 

3. U. 5.  Bureau o f  Reclamation, 
March 1961 

"i he Con~mi s s  i oner o f  Recl ama ti on recommended the proposed Devi l 
Canyon Pro jec t ,  which consisted o-F two major dams and reservoirs on the 
upper S u s i t n a  R i ~ e r ,  a powerplant, and transmission lines and appurte- 
nan t f a c i  1 i t i e s  t o  del ivcr power and energy t o  Fairbanks s ~ ~ d  Anchorage. 
The largest structure wouid be the Devil Canyon Dam which would possess 
lriany advantages f o r  development o f  hydroelectric power; however, storage 
rapacity was not adequate. Therefore, a second dam a t  the  Denali s i t e  
was proposed, where a larger reservoir could be created w i t h  a locur 



k a a r t h f i l l  dam. Based on the hydrologic da ta  a v a i  l a b l e  a t  the time of 
t hc r e p o r t ,  t he  es t imated  energy po ten t ia l  o f  the system whicli cansist.ed 
\ : I  t imate ly  of four  dams w i t h  f i r s t - s t a g e  development o f  Devil Canyon r ~ n d  
Dena l i  were 7.0 and  2.9 billion kilowatt-hours, r espec t i ve l y .  

4. A l a s k a  Power Administration, S t  ort, - May 1974 

This report was a p a r t i a l  update o f  the March 1961 report of the 
U. 5 .  Bureau o f  Reclamation on the Devil Canyon Project. T h i s  report 
included updat ing  t h e  d ~ s i g n s  for  the project features, prsparet ion c f  
new cos t  estin~ates, and b r i e f  analysis o f  power :l;:rLetS environmental, 
a n d  economic aspects .  

5. Alaska Power A d n ~ i n i s t r a t i o n ,  1974 Alaska Power S u r v ~ y ~  prepared *For -- 
the Federal Power Commission, i n  f i v e  volumes 

The report i nc luded  information and d a t a  on resgurces and e l ec t r i c  
power generation, economic analysis, load projections,  environmental 
~:o i i~s  idera t . i o a s s s ,  a n d  conslnhner affairs, 

anrge 
aSlurninunl  p l a n t  w i t h i n  the Railbelt area contingerrt  upon a v a i l a b i l i t ~ r  o f  
l a r g e  quant i t ies  of inexpensive energy. To meet t h i s  delrrand, Kaiser* 
suggested a f i r s  -stage upper Susi  tna  River development consisting c f  a 
s ingle  h i g h  dam termed "Devil Canyon High"  and/or  "Susitna I "  in this 
r cpo r t )  f ive  nliles upstream from t h e  USBR Devil Canyon damsite. Subse- 
quent development would include power projects b o t h  up  and downstre33 
f r o n ~  the h igh  dafir. 





RESOURCES OF THE STUDY AREA 

'blit STUDY AREA 

I n  keeping w i t h  the  directive o f  Congress, t he  s tudy  area f o r  t h i s  
report encompasses t h e  Southcentral Railbelt area o f  A laska,  T h i s  area 
contains Alaska's largest concentration o f  population and economic 
{ ~ c t i v i i y ,  Because o f  i t s  great s i z e  and d i v e r s i t y ,  the  study area i s  
divided i n t o  three subregions fo r  purposes of desc r i p t i on .  These are 
denoted as t h e  Cook I n l e t ,  Gul f  o f  Alaska, and Tanana subregions. The  
following discussion o f  the study area and i t s  economy i s  designed t o  
provide information on which t o  base judgments as t o  water resource 
l i , lvelopn~ent  needs and impacts o f  any proposed s o l u t i o r ~ s .  Most of the  
ir lfori~ration i n  t h i s  section o f  the report has been taken from Resources - 
o f  - - - A l a s k a ,  - - ---- - compiled i n  J u l y  1974 by t he  Resource P l a n n i n g  Team of t he  
J o i n t  Federal-State Land Use Planning Commission fo r  A l a s k a .  I t  i s  t he  
iiios t comprehensive and up- to-da te  compendium o f  resource i nforrnat i  on f o r  
the s t u d y  a r e a . )  

Cook i n l e t  S u b r e g i o n :  A t  A~chorage,  average anqua1 precipitation i s  
1 4 - ~ - i ~ c 6 ~ ~ ~ i  thhhaajd f t o  two-thi rds fa7 1 i n g  d u r i n g  the  period July 
through November. The :i8:an daily January temperature i s  +12.:QF and the 
mean J u l y  ten~per a ture  i s  +58.2 '~ .  Recard low and h igh  temperaturzs a t  
Anchorage are -38" and  ++86~. There are about 125 frost-free days per 
y e i r  w i t h  the l a s t  freeze i n  the  spring occur r ing  about 11 May, and t he  
f i r s t  f a l l  freeze occurr ing  about 18 September. 

Gu l f  o f  A l a s k a  : I n l a n d  o f  the  Chugach Mountains i s  an area 
characterized by  a semi-arid climate w f  t h  re la t ive ly  c lear  s k i e s  and 
extrenie tel:lperaiures. The mean annual temperature i s  general l y  about 
29°F. T h e  southern f l a n k  ad these mountains i s  somewhat warmer, The 
f i r ~ t  freeze i n  t h e  f a 1  t occurs a b o u t  1 4  September, arld the l a s t  freeze 
i n  t h e  s p r i n g  usudl l y  occurs about 24 May, g i  ~ i n g  an ariilual average o f  
a b o u t  ! 10 frost-free days.  Precipitation varies widely ,  as demonstrated 
by d n n u a l  averages o f  60 inches a t  Valdez,  and 80 inches a t  Cordova, 
w i t h  100-300 r~ercent nlore p r e c i p i t a t i o n  i n  the mountains t h a n  i n  the 
lowldnds. Ear th  tremors ?re comnlon, especially a long  the southern 
por t ion  o f  t h i s  subreg !on. 

"Tdnar-sa S 
.- ---- ----- -- : The average annual precipitation i s  11.3 inches a t  
Fd i rbanks ,  and  over one-half  of the  annual p rec ip i t a t3on  f a l l s  i n  the 
spring and  suninier ntonths. A t  Fairb2nks, record h igh  and !i,w tempera- 
tures are a b o u t  99'~ at,? -6s°F. The mean daily January temperature i s  
a b o u t  - 1 6 O ~  and the mean d a i l y  J u l y  temperature i s  a b o u t  6O0F. Fairbanks 
averdges 09 frost-free days p e r  year .  

a 
Revised 1 Sun 19-76 



TOPOC;H/7%VlY BND HYDROLOGY 

Cook - - - - - - -  In le t  - - -  : The subregion i s  characterized by rugged mountain 
ranqes surr central  lowland a ~ j d  the ocean arm u f  Cook Inlet. 
Mocterdte p r e c i p i t a t i o n ,  i nciuding the  annual snowpack combined wiqth 
glacial melt ,  generally provides a plentiful water supply.  On the west 
s i d e  of  Cook I n l e t ,  the largest rivers are the Chakachatna and Beluga. 
To the nor th  of  Cook i n l e t  i s  t h e  Susitna River,  s i x t h  largest river 
system i n  Alaska,  w i t h  a t o t a l  drainage area o f  19,400 square mi les ,  
i h t  s system includes t he  major  tributaries: Yentna, Chul  i tna Taf keetna, 
a n d  Tyonek Rivers, 

w. * 

50 the east  of the Sus i tna  are the drainages o f  the Matanuska 
2,110 square rnf l es Knik and Eagle Rivers. The rivers of the Klenai 

P e n l n s ~ r l a  a r e  r e l a t ive ly  small, the largest being the Kenai River w i t h  
a 2,000-square-mile drainage area.  

The i cw  ground area w i t h i n  the  subregion i s  generally free of 
permafrost, wh i l e  permanently frozen ground may exist i n  the higher 
~ i e v a t i o n s .  The Kenai Mountains and the Aleutian and AeIaska Ranges 
c o n t a i n  qlaciers. 

i1.e Cook i n 1  e t  subregion contains Anchorage, Alaska ' s  largest c i t y ,  
as well as t he  communities o f  Kenai, Soldotna ,  and Homer. I t  a l s o  
contains one o f  A l a s k a ' s  important farming areas i n  the Flatanuska- 
S u s i t n a  valleys, w i t h  Palmer bejng the hub  c i t y .  The subregion contains 
the "Hai  l be1 t ,"  extending $ram the deep water ports o f  Seward and Hhi t t i e r  
t h r o u g h  Rnchorsge t o  Fa i r banks ,  A ma jo r  share o f  the S t a t e ' s  highway 
qystern i s  a l s o  here; however, l a r g e  areas remain wi thou t  road access. 

Gu -_ .". T h i s  subregion includes pa r t s  o f  the Alaska 
R A hugach-Kenai Mountains , and the Copper R.iver 
Lowland. Mass ive  mountains, rising i n  a1 t i tude  t o  more t h a n  16,000 fee t  
i n  t h e  Wrangells support  the largest i c e  f i e l d s  and glaciers i n  North 
Americz, 

i ' r i r c i p a l  watershed o f  the subregion i s  the Copper River syctem 
w i t h  a 24,400-square-mile drainage area .  I t  d r a in s  the south slopes o f  
the  A l a 5 k a  iiange, s o u t h  and  west slopes of the Wrangell rlountains, most 
o f  the Chugach  Mountains, the Copper R i v e r  Basin, and a small sect ion o f  
thc T a l  keetna Mountains. The land surface i s  l a rge ly  rough and mountainous, 
w i t 1 1  a narrow coas ta l  p l a i n  along the G u l f  and broad l a k e  bas in  i n  the 
G u l k a n d  area  between the mountain systems. 

The coas ta l  p o r t i o n  o f  the subregion i s  generally f ree  o f  perma- 
f r o s t ,  w i ~ i t e  the interior portion i s  underlain by discontinuous perma- 
f r o s t .  ( i l a c i e r s  cever inost of the  h i g h e r  peaks i n  the Wrangell Flountains 
a n d  nea r ly  a l l  of  the cres t  of the Kenai-Chugach Mountains, which 
r e p a r a t e  the coas ta l  area from the interior. 



Most o f  the  larger cornunities i n  t h i s  subregion are accessible by 
r o a d .  A no tab le  exception i s  Cordova. W h i t t i e r  i s  linked t o  Portage by 
r a i l  and to Valdez  by ferry.  

: A broad level t o  rolling p l a i n  occupies the central 
p a r t  o f  the subregion, Flanked by mountains t o  the 

n o r t h  and  south.  The entire subregion i s  drained by t he  Tanana River 
a n d  i t s  t r i b u t a r i e s .  

The Tanand subregion l i es  w i t h i n  the discont inuous permafrost zone 
o f  t h e  Sta te .  G l a c i e r s  occur a long most o f  the southern boundary of 
"Lhe a rea*  

The Tanana subregion has one o f  the  most developed sur face trans- 
p o r t a t i ~ n  syste!ns i n  Rl2ska.  The A laska  Highway b i s e c t s  the  a rea ;  the  
T o k  c u t o f f  and Richar%dson Highway both  provide a1 1 -weather routes t o  
Anchorage, a s  does the Parks Highway. 

Alaska i s  endowed w i t h  geographic characteristics t h a t  make possible 
CI h i g h l y  productive f i s h i n g  region. Alaska's c o a s t  covers a broad 
rleoqraphical r a n g e  i n  l a t i t u d e  and longitude, and i n c l ~ ~ d e s  every type o f  
i .odstd1 system found i n  the Lower 48 Sta tes ,  w i t h  the exc eption o f  the 
tropical area.  Coastal Alaska,  w i t h  an extensive intert.da1 and littoral 
shore a rea ,  provides t h e  environment necessary t o  sustain i t s  fisheries 
i ~ r o d u c t i o n ,  Alaska produces 10 t o  12 percent  of t he  t o t a l  value o f  U.S. 
fisheries products 422 million pounds worth $92 million i n  1972 

Following i s  a description of the fishery resources o f  the study 
d red  by subregion. 

Cook In le t  Subregion: P i n k  salmon are the most abundan t  anadromous f i s h  
.-r -- - -- --- --- 
I n  t h e  a r e a ,  w i t h  t h e  g r e a t e s t  numbers arriving t o  spawn i n  even-numbered 
yearvs. Red salmon a re  next i n  abundance and are found pr imar i ly  i n  the 
Ecnai  a n d  Tustumena Lake drainages. Chum and silver salmon are f o u n d  i n  
ii~ost o f  t h e  c o a s t a l  streams, and k i n g  salmon are preserit i n  streams 
nor th  of Anchor R i v e r  on the e a s t  and  Beluga R i v e r  on the west.  

Dol l y  Varden are Found t h r o u g h o u t  the area ;  same remain i n  f r e s h  
w a t e ~  o t h e r s  are anadromaus. Rainbow t r o u t  i n h a b i t  some lakes and 
streams on the Kenai Peninsula and most of the Sus i tna  R ive r  dra inage ,  

Gray1 i n g  are indigenous t o  the Sus i tna  R i v e r  drainage and other 
w e s t s  ide  streanls f lowing i n t o  Cook In le t ,  and they have been success- 
f f t l i , y  i n t rod i l ced  i n t o  freshwater lakes. Whitefish and l a k e  t r o u t  a re  
CI , s o  found  i n  the area,  



S p o r t  fisheries are i n t e n s i v e l y  used i n  man;! waters o f  the sub- 
region. T h i s  area contains over hal f  the people o f  the S t a t e ,  as well 
a s  rnost o f  the roads.  Spor t  anglers use cars ,  airplanes, boats, and 
stiown~achines t o  reach most par t s  o f  the area.  Spor t  f i sh  available a r e  
rainbow trout.  Arctic grayling. Dolly Varden, A r c t i c  char ,  lake t r o u t ,  
b u r b o l ,  w h i t e f i s h ,  black rockfish, and f i v e  species o f  salmon. Clam 
d i  qgers pursue r a z o r  clarns, b u t t e r  clams, and other varieties of clams 
on the  beaches o f  the Kenai Peninsula and west shores of Cook In le t .  

freshwater sport f i sh ing  i s  available t h roughou t  the area. Sa l t -  
water f i s h i n g  i n  Cook I n l e t  i s  confined most ly  t o  Kachemak Bay and a t  
the i~ lou th  o f  Deep Creek, south o f  Xenai. The numbers o f  f i s h  and shel l -  
f i s h  harvested by sport  fishermen are unknown. Many lakes throughouL 
t he  are6 a re  stocked w i t h  salmon, trout, o r  grayling. 

G u l f  of  Alaska Su : Since much o f  t h i s  subregion i s  mountainous, 
characterized by many short, steep coastal  

streaii~s and the  rather large drainage o f  the  Copper Rive r .  The entire 
mountainous a rea  i s  heavily glaciated, and many o f  the s".reams carry a 
high l o a d  o f  glacial sediment. There i s  a pauc i t y  o f  lakes, f o r  such a 
'drge a r e a .  

F ' i n k  bnd ctkum salmon utilize the short coastal streams. Silver 
sdlrrion spawn and the i r  f r y  develop i n  somewhat larger streams where the 
young can survive f o r  a t  least  one year .  Red salmon are found primarily 
i n  drainages t h a t  contain a lake o r  lakes, such as t h e  many lakes o f  
the Copper R i v e r  drainage. King salmon spawn i n  the upper  reaches o f  
t h e  Copper R i v e r  drainage. Dolly Varden are present throughout the 
coastdl stream systems. A r c t i c  grayling are confined t o  the clearwater 
systems i n  the upper p o r t i o n  of the Copper River drainage and have been 
successfully introduced i n  the Cordova area. Rainbow trout are present, 
as well as lake t r o u t ,  whitefish, and b u r b o t ,  

I m p o r t a n t  marine f i s h  and shellfish are herring, h a l i b u t ,  red 
snapper, b l  ack cod, k i n g  c r a b ,  tanner and Dungeness crab,  s h r i m p ,  
scallops, and razor  clams. 

 he nlost sought-a.fter sport f i s h  are the f i v e  species o f  P a c i f i c  
sa i i i io ,~ ,  Dolly Varden,  rainbow t r o u t ,  A r c t i c  grayling, fake t r o u t ,  and 
b ~ ~ r b o t  

Tanana ---- -.- - - Subraon: T.,"-..-,- -- Chum sa'lmon spawn i n  a number of L , * i b u t a r i e s  01' the 
Tdnafla River. Silver salmon spawn and rear i n  the Chatanika and Salcha 
R i v e r s ,  and  Clearwater Creek. King salmon spawn and rear i n  the  same 
streams as the silver salmon, p l u s  the Goodpaster, Delta, and Chena 
Rivers . Crhdy l i n g ,  whi t e f i s h ,  and northern p i k e  are present throughout  
t h e  a r e a .  Lake t r o u t ,  sheefish, and cisco are scattered i n  the var ious 
d r a  i nages . 



S p o r t  f i s h i n g  i s  a s s i s t e d  by the ex tens i ve  road system. The 
i a n a n a  drainage receives the greatest angling pressure i n  the interior 
and a r c t i c  areas. Grayling receives more pressure t h a n  any other 
species. Other species sought are l a ke  t r o u t ,  sheefish, and whitefish. 

(:oak Ifale% : Primary waterfowl h a b i t a t  1 i e s  i n  t h e  Flatanuska- 
Sr<<&T-niler g l a c i a l  outwash pl a i  n and t he  Kenai low1 and.  Trumpeter 
swans are t h e  most important breeding waterfowl ; geese do  n o t  nest i n  
a p p r e c i a b i e  numbers, and ducks are i n  lower numbers t h a n  i n  interior 
h a b i t a t s .  Dur ing m i g r a t i o n ,  however, some areas become highly  impacted 
w i t h  ducks and  geese. As many as 70,000 have been estimated t o  be i n  
the S u s i t n a  Rjver valley a t  one t ime, 

Coas t a i  areas support moderate populat ions c f  balld eagles and 
pereqrine falcons. Rainy, Broad, and Windy Passes are m i g r a t i o n  routes 
For peregrines w h i c h  move t L  :h t h e  Susitna River valley. 

Golden eagles and gyrfalcons occupy the more u p l a n d  apeas. Great 
horned owls ,  great grey owl s, and rough-legged hawks are some o f  the 
c h d r a c t e r i  s t i c  rap tors  of  the spruce-birch forest o f  t h e  more northern 
dreas.  Other rap tors  known t o  breed i n  this subregion include goshawks, 
sharp-shinned hawks, red-tailed hawks, Harlan's hawks, marsh hawks, 
ospreys, pigeon hawks, and  short-cared owl s.  

Colonial n e s t i n g  seabirds are  not  abundant; however, several 
colonies have been i d e n t i f i e d  and others probably e x i s t .  

The marshes and l ake  shores support  a h o s t  o f  shore and wading 
b i r d s  a n d  t he  en t i re  subregion i s  hos t  a t  one t i n e  or itnother t o  most o f  
the ~ ~ a s s e r i n e  species t h a t  occur i n  A laska .  

Resident ganle b i r d s  of forest and other h a b i t a t s  are the spruce 
cjrouse and  the  w i l  low, rock and whi te-tailed ptarmigan. 

G u l f  -- -̂ BTIIY--r-D o f  ----re_- Alaska Su ion :  Pr ince  William Sound i s  an important  nigra- 
t i  on route K F x  ec ies  o f  waterfowl , 

The Copper R i v e r  d e l t a  and the Bering Glacier outwash p l a i n  contain 
about  15-1 8 townsl l ips o f  exceptional val  ue t o  waterfowl. T h i s  region 
i t ;  th? p r i n c i p a l  nesting area f o r  the  world's p o p u l a t i o n  o f  dusky 
Canada geese, and may produce more ducks per square m i l e  t h a n  any other 
known area i n  Alaska except the Yukon F l a t s .  Trumpeter swans reach 
the i r  greatest d e n s i t i e s  here. I n  s p i t s  of i t s  unique nest ing populations 
the  d e l t a  i s  p robab ly  most irnp0rMn-t as a s t a g i n g  and feeding area fo r  
migratory fowl bound t o  and from the a r c t i c  and subarctic nes t ing  areas 
t o  the n o r t h ,  



A t  the confluence o f  the Bremner and Copper Rivers ,  40 miles from 
t he  nlouth of the  l a t t e r ,  are several townships of trumpeter swan h a b i t a t  
second only  t o  the Copper River d e l t a  i n  importance. 

The e n t i r e  coas ta l  area i s  h a b i t a t  f o r  seabirds of various species. 
A t  l e a s t  48 major s e a b i r d  colonies have heen i d e n t i f i e d  i n  t h f s  subregion, 
a n d  undoubtedly many more exist. 

The near ly  200 square m i l e s  o f  t i d a l  f l a t s  i n  Orca Inlet and the 
Copper River d e l t a  probably  support one o f  the greatest remaining 
c o n ~ e n t r a t i o n s  s f  b i  rdSife i n  ex is tence,  

Resident game b i r d s  o f  forest,  treeless, and other h a b i t a t s  are 
spruce,  ruff led,  and sharp-tailed grouse; willow, rock, and whi te-tailed 
ptar i i l igan.  

: T h i s  subregion includes waterfowl h a b i t a t  along the 
on tributary s t r e a ~ s .  Although i t  i s  primarily a 

product ion area,  l a rge  numbers o f  ducks and geese u t i l  i i e  par t ibns o f  
the subregion as resting and foraging areas d u r i n g  migration. Primary 
species are trumpeter swans, white-fronted and lesser Canada geese, 
widgeons, scaups, p i n t a i  l s, green-winged teals,  ma1 l a r d s ,  and canvasbacks. 
Nearly a l l  major  rivers o f  the interior regions have small intermittent 
a r e a s  of  f lood  p l a i n s  t h a t  are utilized extensively by nest ing waterfowl. 

Peregrine falcons, ospreys, and b a l d  eagles are known t o  nest i n  
the Tanana va l  ley .  Other raptors present throughout the area include: 
goshawks and sharp-shinned hawks ; great-horned, great grey and bloreal 
owls,  general l y  i n  forested areas; and red-tailed, Harlan's, Swainson's, 
rough-legged, marsh, pigeon, and sparrow awks and gyrfalcons 
l a t t e r  usually above 2,500 f e e t  elevation Snowy and short-e 
range over the open country. 

T h e  on ly  seabirds l i k e l y  t o  be found i n  t h i s  region are herring, 
mew, a n d  Bonaparte's g u l l s ,  A r c t i c  terns, and long-tailed jaegers. 

Resident game b i r d s  o f  forest and other hab i t a t s  are spruce, 
r u f f e d ,  and sharp-tailed grouse, and willow, rock, and white-tailed 
ptarmigan. 

W 1 LDL 1 FE- -MAM%"4AL"$ 

Cook Inlet Sul 
*w,-.__I._C_- - - - - v , _ a  

' o n *  Some o f  A l a s k a ' s  densest b lack  bear populat ions 
rive on the K FFn insu~a,  i n  the Susi  tna valley, and i n  the mountains 
between Turnagain and Kni k A rms .  Density i s  lower i n  the interior 
regions. 



The brown-grizz!y Sew i s  common t h r o u g h o u t  the subregion wi th  
lowest numbers i n  the  Anchorage area and western Kenai Peninsula. 

Wolves a r e  most common i n  the interior and S u s i t n a  drainage portions 
o f  the subregion. 

Wolverines are  common throughout, except  i n  areas o f  h igh popu- 
Idtion. They are most a b u n d a n t  i n  the  interior portions o f  the subregion. 

Several herds of barren ground car ibou  use portions of the s u b -  
region: the Nel ch ina  herd i n  the northeast section, the ElcKlnley herd 
i n  the northcentral section, and the  Kenai herd on the  Kenai Peninsula. 

Dal l sheep are present  th roughout  the Alaska Range, Tal keetna, 
Chugach, and Kenai Hountains. Popu la t ions  f luctuate i n  response t o  
weather, range  condi  l i o n ,  and suscep t i  b i l  i t y  t o  predat ion .  

PToose are a b u n d a s t  t h r o u g h o u t  the subregion except ;n the h i g h  
mountains. The Sus i  t n a  Val  ley supports an excel lent  popu la t ion ,  b u t  the 
preniier area i s  the Kenai Na t iona l  l:l.loose Range, which boasts the  h ighes t  
p o p u l a t i o n  per u n i t  o f  area i n  the world.  

Mountain goa t s  are found i n  low numbers i n  the Tall keetna Plountains 
and i n  iiloderate numbers on t he  Kenai Peninsula Range w- i th in  the subregion. 

Plarine mammals t h a t  i n h a b i t  the ~gaters o f  lower Cook I n l e e  are 
harbor  seal ,  sea 1 ion,  sea o t t e r ,  and var ious  whales. 

Other smaller mammals present include lynx, red f ox ,  l and  o t te r ,  
i a i  n k ,  miirten, short-tail ed weasel, beaver, muskrat, and snowshoe hare. 

Black bears l i v e  t h roughou t  the subregion. 
l a t i v e l y  high levels along the coastal areas t o  

moderate levels i n  t h e  interior areas, 

Brown-grizzly bears are  found t h roughou t  the subregion; the bears 
a re  less csmnlon on the west s i d e  o f  P r i n c e  Will iam Soknrsd than on the 
eas t .  They are more numerous i n  the interior than along the coast .  

Wolves a r e  r e l a t i v e l y  a b u n d a n t  i n  the  interior portions o f  the 
subregion, b u t  q u i t e  scarce along the Prince Ls4illiam Sound coast.  The 
i n t e r i o r  population nun~bers abou t  300. 

Wolverines are a b u n d a n t  i n  the interior, bu t  n o t  as common along 
the coas t ,  



S i  t ka  b l a c k - t a i  led deer are primarily confined t o  islands o f  
Pr i nc:e W i l 1 i am Sound ,  b u t  some occur on the mainland i n the Cordova 
a ?-@a , 

Bar ren  ground  caribou i n h a b i t  the interior port ion of the sub- 
region, which conta ins  a sizable amount o f  the  Plelchina caribou herd's 
w i n t e r  range. 

Two d i s t i n c t  b i s o n  herds, the C h i t i n a  and Copper River ,  e x i s t  i n  
the  subregion. 

Some o f  the most important Dall sheep range i n  t he  State i s  con- 
t a i n e d  i n  t h i s  subresion. 

!.loose occur i n  g r e a t e s t  concentrations i n  the  interior portions of 
the subregion, b u t  have suffered a severe decline i n  recent years. 

Mountain goats  a re  abundant i n  the mountains o f  Prince William 
Sound, b u t  present only i n  low numbers ir: the Wrangell Flountains and 
interior por t ions  of the  Chugach Mountains. 

After  be ing  near ly  wiped o u t  i n  the 19th  century, sea otters have 
wade a n  amazing recovery. There are  now about  6,000 i n  the G u l f  o f  
Alaska ,  Harbor sea l ,  Steller sea l i o n ,  and various whales are i n  the 
Gkr 1 f . 

Other smaller mammals present  include lynx.  red f ox ,  l and  ott.er, 
mink ,  marten, shor t -  t a i l  ed weasel, beaver, muskrat, and snowshoe hare. 

n :  Black bears 1 i v e  th roughout  t he  area. Grizzly bears 
5c-l i n  alpine-subalpine areas and sporadical l y  i n  lowlands. 

Wolves range throughout the area,  even near Fairbanks. Popula t ion  
densities are generally high, 

Wolverines occur throughout t h e  area .  

b a r r e n  ground caribou o f  the Del t a ,  Forty-Ni 1 e ,  McKinley . Mentasta, 
a n d  Chisana herds use por t ions  of t h i s  subregion. 

S i z a b l e  Dall  sheep populations are supported by h a b i t a t  i n  the 
A l  a s  ka Range, Mentas ta-Pjutzot i  n Mountains, and Tanana H i  11 s-Whi t e  
Mountains.  

i lcose are widely scattered and relative1 y abundant throughout the 
subregion. 

Other smaf l e r  mammals present i n c l ude  lynx, red f o x ,  l and  ot ter ,  
m i n k ,  marten, short-tailed weasel, beaver, muskrat,  and snowshoe hare. 



AGRICULTURE AND RANGE 

There are approx imate ly  2.6 mil l  i o n  acres s u i t -  
f cu l t i va t ed  cu\ops i n  the Cook Inlet-Susitna 

lowlands up t o  elet,ations o f  1,500 f e e t .  Roughly 30 percent i s  located 
on the west  s i d e  o f  the Kenai Peninsula; the balance i s  located i n  the 
villleys o f  the  Flatanuska and Susitna Rivers and their  tr ibutaries,  w i t h  
a snial l p a r t  near t he  lower Beluga River .  Flore than 70  percent of the 
S t a t e ?  s c u r r e n  tggricul t u r a l  product ion i s  derived from these areas of 
the subregion. 

I n  general, on ly  t he  northern por t ions  o f  the  lowlands receive 
enough moisture f o r  cont inued intensive use. Most of the area wil l  
require irrigation f o r  best results. The growing season averages u p  t o  
110 days  a t  lower e l e v a t i o n s ,  adequate f o r  a l l  cool-weather crops 
except i n  t he  northern parts where i t  drops t o  87. The index of Growing 
Degree Days t he  cumuf d t i v e  t o t a l  number o f  degrees o f  mean daily tempera- 
ture over 40 F f o r  the year varies from 1,355 i n  tho sou th ,  t o  1,940 i n  
t he  mid-region and  1,785 i n  the northern por t ions .  This  index decreases 
by a b o u t  30G f o  - eac5 thousand-foot increase i n  elevat ion.  These fac tors  
impose l i m i t a t i o n s  as t o  which crops may be praduced successfully a t  
different l o c a t i o n s .  A t  p resent ,  less than 1 percent o f  tke land i s  i n  
production, and gross income i s  less than $4 million. 

The subregion's g r a z i n g  season averages about f i v e  months. L i m i t e d  
clrasslands occur on t h e  lower Kenili Peninsula, s t ream del tas ,  higher 
s lopes ,  a n d  on burned-over forest  l ands .  Woodland pastures are generally 
o f  niarginal value.  The short g raz ing  season i s  a d i s t i n c t  disadvantage 
which nlay o r  nlay n o t  be overcome by proximity o f  croplands.  

G u l f  o f  A l a s k a  : Potential ag r i cu l tu ra l  and range resources o f  
a long the Copper and Chi t i n a  River valleys. 

N a r r o w  c o a s t a l  s t r i p s  and stream de l t a s  a l o n g  the coast  might  be grazed 
d i i r i n g  the summers, w i t h  removdl of the anirnals iinperative f o r  the 
halance o f  the y e a r .  

C l  inicrte o f  the interior -8's continental i n  nature w1P.h warm summers 
dnd co td  w i n t e r s .  E l e v a t i o n  i s  generally 1,000 f e e t  o r  more. The area 
1 i p s  i n  the " r a i n  shadow" o f  h-igh coastal mountains, and summer p r e c i p i -  
t a t i o n  i s  t yp ica l - ly  below 10 inches. The p rox im i t y  of vtlry h i g h  mountains 
a n d  downward f l o w s  o f  cold a i r  combines t o  render t he  area susceptible 
ti, sunlitler f rosts  and l i m i t s  reliable ag r i cu l tu ra l  production t o  gardens 
a n d  f o r a g e  crops .  

I n  i t s  natural forested s t a t e ,  the lower land area has relatively 
l i t t l e  r a n g e  f o r a g e  va lue .  



Soirie 70 farms are located i n  the subregion, mostly a c t i v e  in the 
Kcnn:t Lake a r e a .  Pione are operated on a full-lime bas i s .  With the l ong  
winter f eed ing  per iod ,  i t  i s  unlikely t h a t  any extensive livestock 
i tjdtrstry w i l l  develop i n  t h e  near future. 

Tdriand --- ------- : Son~e 3.6 m i l  1 i o n  acres are s u i t a b l e  for  production of 
c.u I t i v a t e d  crops. The crbop l a n d s  include approx imate ly  810,000 acres 
which  dre lowlands o f  the ianana and tributary rivers, another 840,0C3 
t i c r r s  located on t h e  northern foothills o f  the  Alaska Range and Kuskokvim 
Mounla ins, generally south and west o f  Nenana. 

The Tanana and upper Y u k o ~  subregions share the  greatest tempera- 
ture extremes i n  the S t a t e .  Higher elevatwions and lowlands w i t h  poor 
d i r  drainage are  s u b j e c t  t o  danger o f  summer frost. Aside from these 
i o c d  drawbacks ,  the subregion has the b e s t  record i n  the S ta te  For 

i r i ~  t c j r i n g  hardy g r a i n s ,  normal l y  the highest criterion for  assessing 
northern agr icul  t u r a l  p o t e n t i a l s .  

Fa i rbanks,  approximately i n  the middle o f  the  agricultural area, 
dverages 1,996 growing degree days, 57 days w i t h  temperatures 7 0 " ~  or  
over, 09 fmst-free  days,  and  8.06 inches onf summer prec ip i t a t i on .  T h i s  
i s  !:oth war2lrr and drier  than either Tanana o r  Delta Junction, b u t  t he  
cut i r e  area i s  s u i t a b l e  f o r  cool weather Forages, vegetables, anti hardy 
wla l  l g r a i n s .  For sustained commercial product ion ,  F e r t i  1 izers are 
riccessary a n d  irrigation i s  highly desirable. 

ihere are no extensive grass range lands f o r  a livestock economy. 
ilowever, w i t h  improved range near crop lands ,  she1 t e r ,  and hardy animals, 
the srrbreg i o n  could have a carrying capac i t y  of approximately 650,000 
anin-sal [snits, 

FORESTRY 

- ------ IZ----. 
n:  Four forest  ecosystems a r e  represented i n  the 

s r ~ b r e y ~ o n .  The coastal S i t k a  spruce-western hemlock ecosystem i s  
located on the Kenai Peninsula and the  lands west of cook- Inlet .  I t  
covers 1,641,000 acres. The bottomland spruce-pop1 a r  fd res ts  cover 
675.000 acres a n d  are  located primarily i n  the Sus i tna  and Flatanuska 
Valleys where spruce and  cottonwood are of important commercial value. 
The u p l a n d  spruce-hardwood forest covers a large area o f  3,570,000 
acres,  and  has commercial forest  stands on about one-fourth of the 
dcreage, p r ina r i  l y  i n  the Susi  tna Val l ey .  The lowland spruce-hardwood 
forest ecosystem h a s  a l a n d  area of 2,867,000 acres, and can be con- 
i idered noncommercial. "Commercial " refers strict1 y t o  an 2nnua'l 
volume growth rate,  no t  t o  whether t he  timber i s  accessible, or has an 
~conomic co~~~m~bi~""Ga 7 value o r  a m a ~ k e t ~  



O f  tfi- 6,362.000 acres of inventoried forest l a n d ,  commercial and 
5t~bcomn1erci a1 forests occupy 4,004,000 acres and noncommercial farzs  t s  
1,340,000 acres.  The commercial forest Sand contains 7.0 billion board 

International 114 inch rule of scwtimber, of which 2.7 billion 
board  f e e t  are hardwood--primarily cottonwood, and 4.3 b i l l  i o n  board 
f c c t  a r e  w h i t e  and S i t k a  spruce. An additional 66.1 million board f e e t  
o f  dearf b u t  salva$le t imbe r  could be added t o  t he  above, 

The average volume i s  approximately 1,752 board feet/acre b u t  can 
range from 100 board feet /acre t o  about 25,000 board f e e t  per acre. A 
general rule o f  thumb i s  1 5  percent deduct ion for  defect; and cull  . Stand 
s t o c k i n g  i s  generally not  as h igh  as i t  could be i f  the stands were 
f u l  l y  regulated a n d  managed. Regeneration appears t o  be adequate. I n  
clcneral , Lhe trees reach  maturity fo r  harvesting i n  80 t o  100 years, 
bepending on s i t e  and  product  t o  be manufactured. The .(:ot?1 net growth 
volurne i s  a b o u t  '1.8 billion board f e e t .  

The growth volume f o r  t he  entire subregion is  suff ic ient  t o  supply 
several p u l p  m i l l s ,  p a r t i c l e  board mil ls ,  or large sawmills i f  the 
forested l a n d s  were properly developed and managed f o r  timber product ion.  
Presently, on ly  a few small mills cut timber f o r  var ious  local use 
products .  Some cants  are produced f o r  export t o  Japan f o r  further 
processing. Some cottonwood logs have been exported t o  determine t h e i r  
s u i t a b i l i t y  f o r  paneling. Local markets e x i s t  and are expanding, and 
local and Foreign demand f o r  timber i s  increasing. 

Ch.alf o f  A l a s k a  S u b r  * The interior forest o f  three different forest 
i z . t e n ~ <  covers a t o t a l  o f  4,998,000 acres. The bottom land spruce- 
p o p l a r  fo res t  ecosystem, 303,000 acres, i s  located primarily i n  the 
Copper a d  Chi t i n a  River valleys and can be considered essentially 
coinmer-ci,i fores t  1 a n d .  The u p l a n d  spruce-hardwood forest covers 
2,211,000 acres and has 'local s tands  of commercial spruce and hardwoods. 

Most o f  t h e  forest  stands i n  tllis ecosystem are noncommercial 
because o f  their  slow grvwth  d u e  t o  poor s i t e  condi t i o f i s .  The lowland 
c;[~ruce-hai-dwood ecosystem covers 2,484,000 acres and i s  noncommercial 
Lhrouqhou t .  

The b e s t  t i ~ ~ b e r  product ion l a n d  i s  i n  N a t i v e  village withdrawals 
dnci P l d t i v e  regional deficiency areas .  The major acreage o f  forested 
$ ( ~ n d  l i e 5  i n  Federal c o n t r o l ,  

iwo forest  inventories were conducted i n  the subregion; an exten- 
s i v c  i nven to ry  c o v e r i n g  the  e n t i  re bas in ,  and 3 relat ively i n t e n s i v e  
inventory c o v e r i n g  the  better bottom l and  forests .  The fol  lowing d a t a  
a r p  t aken  froln t h e  t a s i n - w i d e  inventory w h i c h  l i s t s  4,431,000 acres o f  
t o t a l  Forest l a n d  f o r  t h e  Copper Rives bas in  of which 1,178,000 acres 
G !- {I conri~ercia! a r d  subconmercial t imber and 3,253,000 acres are non- 
c:oiim~et-c i 4 1 .  Of  the 2,064,000 acres of coasts-I fores t ,  about 901,000 
acres are coosidered commercial and subcommercial, 



Tota l  s t a n d i n g  volume i n  the interior forests i s  1 . 5  billion board 
fclet (International 114 i nch  rule c o n s i s t i n g  o f  1.4 billion board feet 
nf spruce and 52.5 million board f e e t  o f  hardwoods, h a l f  o f  which i s  
I ~ i r c h .  Average volume per acre i s  1,240 board f e e t  and t o t a l  annual 
voiun~e growth i s  20.5 mill ion board Feet.  Th is  vo'fuiiie can be considered 
the p o t e n t i a l  sustained y i e l d  for  t he  entire Copper R i v e r  bas in .  

The t o t a l  volume o f  t h e  coasta l  forests i s  about 19,8 billion board 
t ee t  (International 114 inch rule 67 percent o f  which i s  S i  t k a  spruce 
d n d  28 percent i s  western hemiock The potent ia l  annual ha rves t  on the 
Chugach Nat ional  Forest lands  i s  103 mil l i o n  board f e e t  International 
114 i nch  rule p l u s  an a d d i t i o n a l  20 million board f e e t  
1 a n d % ,  

Regenerat ion i f i  b o t h  coastal and intericr forest systems zppears t o  
be adequate b u t  could be imprclved w i t h  higher s tock ing  dens i t y=  R o t a t i o n  
ages f o r  the interior  F o r e s t s  are about  100 t o  120 years and 70 t o  210 
years i n  the coas ta l  type. 

Several sawmi l 1 s opera te  i n  the subregion, some sporadical ;y ai.-t 
others ,  l i ke  the mi l l s  a t  Seward and Whi t t i e r ,  on a full-time bas is .  Tlie 
i11-i l l s prodijce a v a r i e t y  o f  products f o r  local markets and cants f o r  
oxpclr t  t o  Japarl. 

Tdrlana S u b r a o n :  The three Interior forest ecoiystevs occgpy a con- ---- .-- ---.- - 
5) i d c r - z 5 i ~  area i c  this  subregion. The bottom l and  spruce-poplar eco- 
'ystem (1.2 million acres) i s  found i n  the f lood p la ins  and o n  river 
terraces along a1 l the major streams--primarisly the Tanana River, Th is  
system can  be considered ccrnclercial throughout i t s  r'ange. 

The up1 and spruce-hardwood ecosystem has t h e  greqtest area,  7.3  
iiii 1 1  ron acres.  I. t i s  p a r t l y  commercial depending on the  s i t e .  Much o f  
the Forest i s  noocommercial because t he  trees are ?~-?lry slow growing and 
occupy s i t e s  w i t h  t h i n  so i l s ,  steep and dry  hillsides, and no r the r l y  
s 8 opes, 

The lowland spruce-hardwood ecosystem i s  found  on poor!y drained 
: o i l s ,  usually i n  musl<eg areas, and covers 5,184,000 acres. I t  should 
b e  considered noncomerc l a 1  t h r o u g h o u t  i t s  range due t o  small si2.e o f  
b l a c k  spruce and hardwoods and extrertiely slow growth rates. The term 
~onmercial refers t o  trees o r  farest  stands adding volume growth i n  
excess o f  20 cub ic  f e e t  per acre  each yea r ,  arid does n o t  consider 
a c c e s s i b i  1 i t y .  

The t o t a l  volume of c o m e r c i a 1  and subcommercial s t a n d i n g  t imber  i s  
a b o t ~ t  6 , 2  b j l l i s n  board f e e t ,  About 5 2  billion board f e e t  of this are 
spruce and about 1.0 billion board fee t  are hardwoods (primarily birch 
The overall zverage gross volume i s 1,265 board feet iacre and the t o t a l  
a t lnual  volurne growth i s  about  25.5 million board f ee t .  



This  growth can be used as an indicator of the potential annual 
harvest f o r  the  entire subregion. Regener3"ion appears adequate, but  
rnost timber stands are naturally understocked and could prcduce more 
volume i f  i n t e n s i v e l y  managed. Al though  ro t a t ion  rates have not been 
precisely determined, th2y are est imated a t  90 t o  120 years depending on 
the s i t e ,  

Several mil Is are currently aperating i n  the subregion, some sporad- 
ically and  some full-time. Most o f  the  mills are small s i z e  and saw 
products f o r  local use. 

MIEERALS AND ENERGY 

: Mineral resources are abundant, and in the future 
t a n t  t o  the Alaskan economy. Oil and gas produced 

from -fief ds i n  the Cook Inlet basin have f a r  exceeded other  mineieals in 
value. 

The o i l  and gas-bearing sedimentary rocks o f  the Cook Inlet  basin 
may be as much as 25,000 f e e t  t h i c k ,  Reserves o f  2.6 billion barrels of 
o i l  and  f i v e  trillion cubic f e e t  o f  gas are est imated t o  exist in the 
Upper Cook Inlet. T o t a l  projected resources from the Cook Inle t  Basin 
may be as much a s  7.9 bi!!ion barreis of o i l  and 74.6 tr i  l l i on  cubic 
f e e t  o f  gas. The resource est imates include both onshore (and offshore 
d reaS ,  

Coal resources are large and exceed more than 2-112 billion shor t  
tons. Coal i s  present in the Broad Pass, Susi tna ,  Matanuska, and Kenai 
Tert iar*~ coal f i e l d s .  Broad Pass coal ranges from subbitu~ninous on 
Costello Creek t o  l ignite a t  Broad Pass. Res-trve est imates for the 
Brr;1.id Pass F i e l d  are 64 stsil:lion tons o f  indicated coal. The S~asitna 
coal depos i ts  are i n  the basins of Beluga and Chulitna Rivers and are as 
much as  2.4 billion short tons less t h a n  1,000 f e e t  deep. The Matanuska 
coal i s  i n  the  Chickaloon fo rmat ion ranging i n  beds up t~ 23 f e e t  in 
thickness. I t  i s  h i g h  volatile bituminous i n  rank, and some have coking 
properties. The Anthrac i te  Ridge contains semianthraci t e  coal beds. 
The t o t a l  resource estimates are 137 mill ion short tons less than 2,C00 
f e e t  deep. The Kenai f i e l d  has a t  least  70 coal beds froin three t o  
seven fee t  i n  thickness and ranging  from subbituminous t o  lignite i n  
rank. Estinaated resources are about 318 miU %'an short tons less t t ~ a n  
7,000 fee t  deep. 

Geothermal p o t e n t i a l  i s  h i g h  i n  the south p a r t  o t  the Alaska 
Range, where a valcarric be1 t i s  locally surmotrnted byq volcanoes and lava 
f ie lds ;  some o f  the volcanoes are s t i l l  active and i nd i ca te  deep heat 
reservobrs, 

Clay deposi ts  which can be use4 fo r  b r i c k  manufacturing occur a t  
Point Wsronzof i n  the Anchorage area,  a t  Sheep Mountain in the upper 
Matanuska Valley, and near Homer on tho Kenai Peninsula. 



Gypsum depos i ts  occur on Sheep Mountain, about  50 miles northeast  
of Palmer. Reserves are calculated a t  370,800 tons of indicated and 
348,000 tons  o f  inferred gypsum rock averaging 25 t o  30 percent gypsum. 

L inles tone depos i t s  o f  nearl;: pure cal cium carbonate occur i n  the 
drainage of  the Kings River and I n  Foggy Pass near Cantwell. 

The Cook Inle t  Subregion i s  traversed by numerous nietal provinces. 
The subregion contains depos i t s  of g o l d ,  silver, antima12y, i ron ,  chromite, 
molybdenum, copper, l ead ,  and z inc .  ii ke most o f  Alaska, pas t  metali i c  
production has been primarily g o l d ,  about  one million ounces. I n  addition, 
nearly 300,000 tons of chromite ore and small amounts of copper ore have 
been produced. 

High o i l  and gas potential e x i s t s  i n  the 
Gulf of Alaska province. The maw o i l  and 

clas seeps and petrol iferous beds i n  sedimentary rocks, which-  exceed 
25,000 f e e t  i n thickness, have at tracted intensive exploration by 
i ndus t ry .  Interest has now s h i f t e d  t o  the outer continental shelf where 
the presence o f  many fo lds ,  the possibility o f  reservoir rocks, and lack 
o f  in tense deforniation . nd icate  high possi b i  1 i t ies  of petroleum deposi ts.  
The Copper River lowlands have low t o  moderate o i l  po t en t i a l .  

Coal-bearing rocks have been mapped over 50 square gniles near 
Ber ing and Kushtaka Lakes i n  t h e  Bering River  coal f i e l d .  S i m i l a r  rocks 
appear i n  the  Robinson Mountains east of Bering Glacier. The coal 
ranges upward from low volatile bituminous i n  t he  southwestern p a r t .  
The beds are a few f e e t  t o  60 Feet t h i ck .  The coal i n  p a r t  o f  the f i e l d  
has coking properties. 

Geothermal energy potential i s  h i g h ,  The Wrangell Mountains are 
the s i t e  o f  recent  volcanic a c t i v i t y  and provide a favorable environment 
f o r  heat  resiervoi v s ,  

Some potential f o r  cement may e x i s t  i n  the limestone beds exposed 
near McCarthy. The beds are several hundred f e e t  t h i c k  and q u i t e  extensive. 

Sand and gravel deposits o f  ecorgomic significance occur i n  the 
Copper R-iver lowlands, the Chi t i n a  Val ley,  and adjacent  tributaries, 

Metallic i n i ne ra l s  occur i n  several d i s t r i c t s .  Lodes i n  many parts 
o f  the Copper River region con ta i n  copper, g o l d ,  silver, molybdenum, 
antimony, nickel,  ircn, l ead ,  and z inc ,  b u t  only g o l d ,  copper, and by- 
product silver were mined commercially, The Kennicott mines near McCarthyt 
and mines i n  the southwestern and northeastern parts o f  Prince Wi 11 i a k l  
Sound, accounted f a r  most o f  the 690,000 short  tons o f  copper produced 
i n  f l laska.  Two o r  three mill  ion dollars worth o f  gold  and silver were 
produced f rom lodes and a s  by-products of copper min i rg  i n  the Prince 
William Sound d i s t r i c t .  Gold placer depos i ts  produced 35,000 ounces o f  
go id  and a few ounces af platinum from the Chistochina, Slana, and 
N i z i n a  districts, 



Gold and copper lodes a re  i n  the Seward district and eastern par t  
o f  the Kenai Peninsula. Copper, g e l d ,  silver, and molybdenum lodes are 
between the Chi  t i n a  River and the crest of the Wrangell Mountains. 
Other mi nera i  i zed s i  tes  occur throughout the subregion. 

Low potential for  o i l  and gas e x i s t  i n  the basins 
gion. There may be potential for  gas i n  connection w i t h  

coal beds i n  the Tanana Basin, The remainder of the subregion i s  under- 
l a i n  by ~ o c k s  -!??it are nonporous or  too structurally complex for petroleum 
accumulation, 

Large coal deposits e x i s t  i n  the young basins w h i c h  f l a n k  the 
northern f ront  of the Alaska Range. The coal deposits i n  the Nenana 
coal f i e l d  have been mined since about 1918 and are presenq2ly producing 
about 700,000 tons per year. The coal i s  lignite t o  subbituminous, 
occurs i n  beds 2-7/2 f e e t  t o  over 50 fee t  i n  thickness, has low sulfur 
content,  and i s  used fo r  power generation and domestic use i n  Fairbanks. 
Coal resources fo r  a l l  f i e l d s  i n  t h i s  belt  are estimated a t  nearly 7 
billion tons located less than 3,000 f e e t  deep. 

~ Geothermal potential i s  present i n  the subregion. 

Sand and gravel potential is  h i g h .  Outwash deposits f ront ing the 
Alaska  Range are economically significant. The Nenana gravel near Healy 
could be ~ " c i l i z e d .  Other localities w i t h  po ten t i a l  fo r  sand and gravel 
occur i n  t he  f lood  p l a in s  of the Tanana River and i t s  major tributaries. 

Limestone containing a h i g h  content o f  calc ium s u i t a b l e  fo r  cement 
b) occurs i n  outcrops a t  lnlindy Creek and Foggy Pass near Ganltwell and the  

railroad. Other depos i ts  of limestone are i n  the Minto Flats-Dugan 
l l i l l s  area west of Fa i rbanks*  

C 

Metnllic minerals are present i n  a number o f  distr ic ts .  The 
mineral potential of the Hot  S p r i n g s  d i s t r i c t  i s  moderate and contains 
silver, lead,  minor amounts o-f gold ,  i ron,  copper, and other copper 
assoc ia ted  nlinerals. Chromite i s  found south o f  Boulder Creek. Nickel 
minerals are found i n  the  v i c i n i t y  of Hot Springs Dome. 

Tolovana district lodes c o n t a i : ~  g o l d ,  s i lver,  antimor?y, mercuryt 
chromium, nickel, and i ron.  

Fairbanks d i s t r i c t  lodes have produced important amo~lnts o f  gold 
and sntal l quantities of silver, lead,  tungsten, and antimony ore. 

Delta River. d i s t r i c t  lades contain gold  and si:ver, nlo'lybde\?um, 
antiillony, copper, lead,  zinc,  nickel, and chromium minerals.  

The Chisana d i s t r i c t  i s  well known f o r  i t s  lode deposits o f  gold ,  
copper, s i  l ver, l ead ,  z inc ,  molybdenum, iron, and antimony. Lode 
production from the Nabesna mine was subs tan t ia l  and consisted o f  gold  
and subordinate capper and s i  1 ver. 



HUMAN RESOURCES 

: Since 1930, Alaska's rate o f  population growth has exceeded 
t h a t  o f  the cont iguous United States, and even t h a t  o f  the western 
s t a t e s .  l h i  s popula t ion growth has been character3 zed by a relatively 
h igh  rate o f  na tura l  increase w h i c h  accounted for  60 percent o f  the 1350 
t o  1960 growth, and 81 percent o f  the growth between 1960 and 3970. 
Increases i n  military populat!on were s i g n i f i c a n t  i n  Alaska ' s  growth up 
t o  1960, af ter  which il; has remained f a i r l y  stable a t  about 33,000 
persons, accounting for about  3 percent o f  t o t a l  population. 

Earliest records i nd i ca te  t h a t  Alaska's population, around 1740 t o  
1780, consisted of an est imated 74,500 n a t i v e  people. Of this t o t a l ,  
40,000 were Eskimos, 7 6,000 were A leu ts ,  6,900 were Athabascan Indians, 
and 11,800 were Tlingit, Haida and Tsimpshean Indians. The n a t i v e  
population declined f'rom t h a t  t i m e  t o  the ear ly  20 th  century, apparently 
because o f  social  disruption and disease. About 1920, improved economic 
and h e a l t h  condit ions reversed t he  decline i n  the n a t i v e  population 
which i s  now growing r a p i d l y  bu t  has yet t o  reach t he  level o f  the la te  
1 ;?Joke 

The following t a b l e  shows the proportion o f  n a t i v e  residents i n  the 
various census divisions o f  the study area. 

Census Divi%%sn 
I------- 

% Na t i ve  
_r_L . . ~ ~  

Anchorage 
Cordova-McCarLhy 
Fr&i rbanks 
KenaimCook I n l e t  
Matanuska-Susi twa 
Seward 
Southeast Fai rbanks 
Val dea-Chi t i  na-Whi tlier 
Yukon-Koyukuk 

~ ~ f ~ ~ r n  inforn~at ion i n  the 1970 Census and from the 
Universisty o f  A h a s h  I~nt t i tute  o f  Yocial, Economic and 
Governmental Research, March 1972, Vol.  IX, No. 1. 

Published i n :  --A"s-- A l a s k a ~ s t i c a l  -- Rev* Department of Economic 
Development, Dec. 1972. 



A h i g h  rate o f  natura l  increase p lus  migration boosted the population 
froin 128,000 in 1950 t o  227,000 i n  1960. By 1970, the popula t ion had 
advanced t o  302,000 and i t  i s  now estimated t o  be 386,000. The following 
t ab l e  shows Railbelt area popula t ion i n  relation t o  Sta te  t o t a l s :  

l a t i on  As Percent o f  To ta l  11 
Year 
C__C 

T o t a l  Alaska 
___h3 - Percent o f  T o t a l  

--- 
Source Note: Population s t a t i s t i c s  f o r  1960 and p r i o r  years are from 

G.W. Rogers and R.A. Cooley, 
a13 ~ a ~ u l a t i o n  s t a t i s t i c s  f e  
and population estimates fo r  1973 are from the Alaska 
Department of Labor, 

Published i n :  A laska StatisJical  Review, Department of Econamic 
Development, Dec. 1972. 

I /  The boundaries o f  the study area do not coincide wi th  census --- 
districts and ,  therefore, popula t ion figures for  the s tudy  area are 
approximate.  

Revised 1 3 u n  1971 



T h e  Southcentral Railbelt area o f  Alaska contains the S t a t e "  two 
largest population centers, Anchorage and Fairbanks,  and almost three- 
four ths  o f  the Sta*teBs populat ion.  The Anchorage area alone has over 
ha l f  the residents in the S t a t e ,  

: Alaska's civilian workforce amounted t o  148,900 persons in 
1974. The largest sector was govepnment w i t h  30 percent  o f  the number 
employed. The next most important sector was trade followed by the 
service sector. The following t a b l e  provides a t a b u l a t i o n  o f  Alaskan 
emp1 oyment. 

LABOR FQWCE SUMMARY - 1974 

T o t a l  Unemployment 
Percent o f  Labor Force 

T o t a l  Employment 

TOTAL Non-Agr i cu l tu ra l  128,200 

Mining 
Metal Mining 
Oil and  Gas 
Other Mining 

Cont rac t  Construction 14,100 

Manufacturing 
Food Process i ng 
Loggi ng-Lumber and P u l p  
Other Manufacturing 

Transpa-Comm. & Pub.  ilti l i t i e s  12,400 
T r u c k i n g  & Warehousing 2,200 
Ma ter Transparta t i  on 1,000 
Air Transpor ta t i  on 4,000 
Other T r a n s p o r t a t i o n  1,300 
Comrn, and Pub1 i c  Uti I -i t i e s  3,900 

Trade 
Sa8ho"Fsesale 
Retai 1 

Gen. Mdse. and Apparel 
Food Stares 
E a t i n g  and  Drinking Places 
Other Wetai l 

Revised 1 Jun 1976 24 



Finance- Ins. and Real Estate 4,900 

Servi  ees 
Hotel, Motels, and Lodges 
Personal Services 
Business Services 
Medi ca 1 Serv ices  
Other Services 

Government 
Federal 
S ta t e  
Loca 1 

Misc. and Unclassified 

Source : Alaska Department o f  Labor 



Locat ion quotients compare t he  share o f  t o t a l  personal income from 
an i ndus t ry  i n  Alaska t o  the  share a f  t o t a l  personal income a r i s i n g  from 
the same industry f o r  the United Sta tes .  A quo t ien t  greater 'han one 
i n d i c a t e s  t h a t  Alaska i s  more depe~den t  on t h a t  industry t h a n  the  U. S. 
as a whole. The following t a b l e  provides l o c a t i o n  quot ients  for the 
various employment sectors. 

Mining 
Contract  Gonst ruc t i  on 
Manufactur ing 
Transpor ta t ion ,  Communi cat1 ons , and 

Pub1 Se U t i  I i t i e s  
Trade 
Finance, Insurance, and Real Estate 
Service 
Government Exc l  udes M i  1 i t a ry  1 

--- ---- -- 
Source: Derived from d a t a  i n  Current Business and S t a t i s t i  caf 

A b s t r a c t  o f  Uni ted States. both  comoi led by  the U.S. Delparfment 
------ru---=---- . -- - 
s f  Commerce. 

Published i n :  - Alaska  S t a t i s t i c a l  Review, Department o f  Economic 
D C 

Alaska  has experienced unemployment rates consistently higher than 
the nat ional  average. I n  1974, Anchorage and F a .  ; "banks  experienced an 
average unemployment ra te  o f  8.6 percent, somewhat lower than the  
s t a t e w i d e  10 percent ra te  of  unemployment. 

Income: The following t a b l e  shows t h e  per c a p i t a  personal income fo r  
-4- 

Alaska, f a r  west  region,  and U.S. average f o r  1970 th rough  1373. T h i s  
t a b l e  reduces Alaskan income by a 25-percent c o s t  o f  living adjustment 
t o  show an es t ima ted  real p e r  c a p i t a  incame relat ive t o  other p a r t s  o f  
the Und ted Sta tes ,  

Revised 1 3un 1976 



Percent 
Alaska o f  U,S. Far West . U,S, 

Year --- Alaska -257; COL 

source? urrent Business 

Published i n :  A laska Sta t i s t i c a l  Review, Department o f  Economic 
Development, Supplement t o  December 1972 Edi t ion.  

Education: Enrollment i n  primary and secondary schools grew a t  a slightly 
faster rTte t h a n  Alaska's t o t a l  population over the period since s ta te -  
hood. As o f  1970, a s i g n i f i c a n t i y ' h i g h e r  share o f  personal income i n  
Alaska went t o  education than fo r  the nation, and Alaska's pupil-teacher 
r a t i o  was slightly more favorable t h a n  the U,S. average. 

Revised 1 Jun 1976 



OMY OF THE STUDY AREA 

The Southcentral Railbelt area o f  A laska  i s  the focus o f  continuing 
s u b s t a n t i a l  growth i n  economic a c t i v i t y .  Construction o f  the trans- 
Alaska o i l  pipeline i s  p rov id ing  the primary impetus, w i t h  impacts 
b e i n g  f e l t  i n  virtually a l l  sectors o f  the economy. A continued h i g h  
l eve1 o f  Federal Government spendi ng coup1 ed wi t h  substant ia l  S ta t e  
s p e n d i n g  i s  s u p p o r t i n g  the growth. T h i s  expaz~ion i s  expected t o  
cont inue f o r  a t  least  f i v e  t o  seven years,  supported largely by ac t i -  
v i t i e s  o f ,  o r  r e l a t i ng  t o ,  the petroleum industry. The fol. lowing 
prov ides  an i nd i ca t i on  o f  these recent trends fo r  the Alaskan economy. 
Unless otherwise noted, a l l  tables and graphs i n  t h i s  section o f  the 

r e p o r t  are taken from The Department o f  Comerce and 
Cconomi c Development , 5 , 

ALASKAN f CONOMfC INDICATORS 

Stjiirt-c! f 9/E) /4  Pt~rsortral Irrt:nlrac Itom I1-S. De~lar i lment  o f  Commerce; 1970-73 Gross P~oduef  from Man in the Arctic 
Prorlr;t,:i. I';I(;R. U i ~ i v r r s i t v  o f  Alaska; 1974 Grclis Pro<hrc! by Divisiofl ot Economic Ei~terprise; 4975 Projections by 
fltv~srfrra 615 f- a : o f ~ f ; f ? ~ l b :  E r ~ t ( r r p i ! ~ ~ .  



MINERAL PRODUCTION 

Explora t ion  and devejopment a c t i v i t y  i n  the mineral industry i s  
increasing following a short  slack period. A long-term t rend  of 
increasing value i n  mineral production continues, primarily reflecting 
increased product p r i ces  as  shown i n  the following table.  

MINERAL INDUSTRY INDICATORS 
(Value in Thousands of Current Dollarsf 

f ~ ~ t r c ~ ! ~ * t i m  : Value 
Volume? - LO80 42 gal. barrels 

OB\g;tti~r;iI Gdaj: V a l ~ c  
VrjFtesnr? -- MMCF 

Sent! & Gr imveS: V a l t ~ t  
%f~!~fmt?  - 1,BQd% short  t a n s  

C<c~lri. Value 
Vsi t~me Troy ourlces 

Otl~er I\$f117f11 a1s: V a l u ~  

Tot a8 

Employ menl: 

t >  ~ ~ r ~ ~ ! ~ l t l , ~ ! ' ~ f ~ ~  

b 

Si~rsrcc U. S. Department of she Inreriaa: Bureau of Mines, Alaska Department of Labor. 

Oil product ion i n  the Cook Inlet  reached i t s  peak i n  1970 and has 
been decl i n ing  slow1 y s ince then. Continued development of proven 
f ie lds  i s  expected u n t i l  completion of Alyeska's pipeline allows Prudhoe 
Bay o i  1 t o  be produced, now projected f o r  mid-1977. Copper, go ld ,  and 
coal are the pr imary objectives of current hard mineral exploration 
a c t i v l ' t y .  Despite the extensive mineral potent ia l ,  the mining industry 
presen t l y  Faces a proposed S ta te  severance t a x  on hard rock mineral s , 
s t r i c t  envi ranmental constraints, and compl i ca ted  land access problems 
1 inked t o  na t ive  land  claims a r~d  Department of the Interior land wi th -  
drawals .  New interest i n  steam coal,  particularly t?y the Japanese, 



wi l l  a t t r a c t  inves t iga t ion  o f  coal f ie lds  in the Matanuska Valley and 
the Rail be1 t v i c i n i t y .  Further explora t ion o f  the Beluga River coal 
f i e l d s  i s  an t i c i pa ted ,  accompanied by related research on refinement 
processeso 

O f  the world's 115  billion pound annual f i s h  harvest, more than 4.5 
billion pounds come from the waters adjacent t o  Alaska. Among the 
s t a t e s ,  A laska usually ranks f i r s t  i n  value o f  f i s h  products produced, 
and t h i r d  o r  four th  i n  terms o f  volume. Salmon accounts for  the largest 
p o r t i o n  o f  the Alaskan f i sh ing  industry and the catch tends t o  be cyclic 
f rom year t o  year as suggested i n  the  following graph .  

Value to Fisherman by Region 
(rssrs 1371) 



The following table s h ~ w s  the s i z e  and value o f  the f ish catch i? 
a region t h a t  closely coincides wi th  the  study area. 

CENTRAL ALASKA REGION CATCH AND GROSS \IALUE TO THE FISHERMEN 
1960 -- 1972 

Catch i n  Millions o f  Lbs., Value i n  Thousands o f  Dollars 

Salmon Shellfish Other Fish k t a P  
Lbs. Year ~3 ue _I_I__U -- /m -" /- 

%<uTcF: A laska  ~zpartmeni o f  Fish  and Game 

More recently,  the fishery i ndus t ry  has experienced several d i f f i c u l t  
and unstable  years. The f i s h i n g  indust ry  was plagued by poor runs o f  
p ink  salmon statewide and the c o n t i n u i n g  decline o f  the Bristol Bay 
fishery. Consequently, the t o t a l  1975 catch was a t  about  the same lt2vel 
as the previous year's poor harvest. The current depressed conditioll of 
A l a s k a ' s  salmon f i s h e r i e s  i s  considered a temporary phenomenon. Pros- 
pects far  other f ish v a r i e t i e s  are mixed, dependent upon,  among other 
things, the possible establishment o f  a 200-mile exclusive fisheries 
zoneand h a r v e s t i q g a t  a r a t e  t h a t c s n  besus ta i ned .  Alaska boltomfish 
potential appears t o  be h i g h .  

FOREST PRODUCTS 

I n  general , Alaska  ' s  annual harvest  o-F timber has increased stearlily 
since 1959. Nation31 forest  lands provided over 85 percent o f  t o t a l  
t imber cu t  each year .  A b ~ u t  one-third o f  Alaska's 3365 nil1 ion acres 
supports forest cover of varying density, size, and type. One-fourth o f  
this  forested area i s  considered t o  have presenx or  future commercial 
development potential . T h i s  incl udes present production w i t h i n  the 
s tudy  area west  of Cook Inlet ,  near Tyonek, and i n  the Chugach Nationa'l 
Forest. I n  volume of t imber processed, the v a s t  majority o f  productiorl 



i s  presently i n  the Tongass and Chugach National Foreszs. The major 
produc t  of  the timber harvest  i s  wood pulp .  A sharp decline i n  the 
timber harvest  occurred i n  1974 due p-imarily t o  a depressed market f o r  
sawn products i n  Japan. The unusually heal thy pu lp  segment more t h a n  
o f f  set the poor performance o f  the lumbeua sector, however. The following 
graph indicates recent industry trends. 

TOMBER HARVEST 

1 ?I69 1970 1971 1972 1973 1974 

Sotrrcsls U S Forest Servrcre, Alaska Otvrsiora of Lands, 
2j S f ~ t i r t ~ ~ ~ i i  ( 1 1  !tiOi,i#1 A l f c $ ! r ~ ,  kJ S Bs.rrearu i)I tnr-ttl M,r+rayement, 
,srjtl C3 S Dr$a,it t l l ~ r g a  t caf Cettrlt~acrce 

nespi t e  the present sl ov!Si;wn, t h e  A1 as ka Department o f  Economic Develcp- 
rncrlt predicts new markets i n  Japan and steady growth in Alaska ' s  forest 
products i n d u s t r y  . 



Tourism i n  Alaska i s  a major indust ry  w i t h  tourist volume increasing 
a t  a rate s f  a lmost  15 percent per year since 1964. Approximately 
240,000 non-resident p l ~ a s u r e  travelers entered Alaska in 1974. Todrism 
should continue t o  grow as transportation and facil i t i e s  are improved. 
The following g raph -  i nd i ca tes  recent trends. 

NUMBER OF TOURISTS ENTERING ALASKA 

o 2 rg 4 0  6 0  8 Q 

TWOUSAND.5 OF TOUK a S T S  

S O U R ( : E :  ALASKA DIVlSION O F  TOURISM. 

As the t r a n s p o r t a t i o n  hdb of the bu lk  o f  Alaska, t h e  Anchorage area 
realizes the  major share ef  this  a c t i v i t y .  



OTYEW INDUSTRIES 

Other industries have i n  general paralleled the growth  i n  the  
prirllary i ndus t r i es .  Contract construc"cion i s  especially heal thy d u e  t o  
p i p e l  i ne construction a c t i v i t i e s ,  and the future waul d appear t o  depend 
on continued resource detielopment i n  the S ta t e .  Consistent growth over 
the l a s t  decade has occurred i n  the t rade and service indust r ies,  wh i le  
agricul Lure production has been relatively s t a t i c .  Recent changes t o  
more efficient and larger farms have p u t  Alaskan agriculture i n  a more 
s o l i d  pos i t ion ,  and the potentially t i l l ab le  land i s  extensive. The 
government sector, a1 rez4y t h e  largest contributor t o  the Alaskan 
economy, continues t o  grow rapidly .  

PRESENT POWER REQUIREMENTS 

To sustain the current population and level o f  economic a c t i v i t y  in 
the Southcentral Railbelt area. power i s  provided by several utiliLy 
systems as well as industrial and national defense power systems. 
The following tab1 e provides a sumary o f  ex i s t i r r g  generating capacity 
as s f  mid-8974, 

SUMP4MY OF EXISTING GENEWTTNG CAPACITY 

Turbine Total 
. l a c s l p z " 9 1 D l -  P 

Anchorage-Cook In le t  Area: 
U t i l i t y  System 45,O 73,s 341 ,7 14.5 414,8 
Na t iona l  Defense 9 * 3  49.5 58,8 
Industrial System 1C,1 2,3 12,4 

Fairbanks-Tanana Val ley Fires: 
U t i  1 i t y  System 32,l 4%,1 53.5 127.7 
Natlsnal Defense 14*,9 63,O 77,9 

nx 1m 
- 

Subtotal  53 . f4 
Vaidez and G l ~ n n a l l e n  5,2  6.2 

__I--- 

No.tes : cf the diesel generat ion i s  i n  standby status except 
a t  Valdez and Glennallen, 

Sour-ce : 1974 Technical Advisory Report, Re- ~ources  
and E t i sn ,  Appendix A, and Alaska Electric 



The Anchorage-Cook Inlet area had a t o t a l  installed capaci ty of 
414.8 MW i n  1974. Natural gas-fired turbines were the predominant 
energy source w i t h  341.7 MW of instal  led capaci ty.  Hydroelectric 
capac i ty  of 45 MW was ava2lable from two projects, E l  kutna and Cooper 
Lakes. Steam turbines comprised 14.5 MW o f  capac i ty  and diesel generation, 
nlostly I n  standby serv ice ,  accounted for  the remaining '3.5 MW. 

The Fairbanks-Tanana Valley area utilities had a t o t a l  installed 
c a p a c i t y  of 127.7 MW i n  1974. Steam turbines provided the largest 
block of power i n  the area w i t h  an i n s t a l  led capaci ty of 53.5 MW. 
Gas turbine generat ion provided 42.1 MW o f  power. and diesel 
generators contributed 32.1 MM t o  the area. 

The energy needs o f  t he  Southcentral Rai  1 be1 t area are estimated 
by the  Alaska Power Administration t o  more t h a n  double by 1985 from 
the present 2 billion kilowatt-hours t o  5.5 billion kilowatt-hours. 
By the  year 2000, the energy requirement i s  estimated t o  reach 15 bill ion  
kilowatt-hours. The following section i s  a d iscussion o f  these energy 
need projections a s  we1 l as of the energy use and development assumptions 
rjpon which they are based. 



PROJECTED ENERGY 

i n  i t s  marketability analysis ,  Alaska Power Administration prepared 
Railbe1 t area load projections for 1980, 7990, and 2000 under tilree 
different growth scenarios. These projections are based on the 1974 
A1 aska Power Survey, adjus ted  t o  account f o r  more recent da t a ,  current 
regional and sectional trends i n  energy and power use, and t o  el i m i h t e  
loads whjch wctild be too remote t o  be served f r  om a Railbelt %iAans- 
mission system. 

The use o f  a range of projections i s  necessitated by the wide 
variation poss ib l e  i n  Future popula t ion  and economic growth i n  Alaska 
due Lo uncertainty regarding the controlling factors  o f  cost ,  conser- 
va t ion  technologies, available energy sources, types o f  Alaskan develop- 
ment, and national  energy pol icy.  A1 1 p ro jec t ions  assume sa tura t ion  
levels fo r  many energy uses will be reached and t h a t  rates o f  iiilcrease 
f o r  most individual uses will decline dur ing the period o f  s t u d ~ y .  T h i s  
r e f m l e c t s  assumed e f f e c t s  o f  major e f fo r t s  t o  increase efficiencies and 
conserve energy f o r  a l l  uses. 

I n accordance w i  t h  A P A ' s  recommendations, t h e  projections based on 
t h e  mid-range growth scenario were adopted fo r  t h i s  study. The  mid- 
range projection i s  based on u t i  1 i t y  s s t e m  growth rates of 12.4 percent 
for  1974-1980, 7 percent for  1980-1990, and 6 percent for  1990-2000. 
National defense requirements are based on a 1-percent growth ra te  and 
industrial requirements presume a gradual expansion o f  facilities. 

The fo l  l ow ing t a b l e  summarizes the ml'a-range load projections for 
the  Rail be1 t area. 
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APA POWER REQUIREMENT PROJECTION METHODOLOGY 

Several b a s i c  assumptions underlie Alaska Power Administration's 
analysis. I t  i s  assumed t h a t  boom condit ions will g i v e  way t o  orderly 
expansion i n  the 1980's and 1990bs,  r g i t h  an annual growth rate for 
electrical energy af te r  7980 similar t o  - tha t  experienced over the l a s t  
decade i v  the rest  o f  the country--between 6 and 7 percent .  The pr2- 
s u m p t i ~ n  i s  a l s o  made t h a t ,  b a r r i n g  major changes i n  technologjf t l l a t  
favor  other forms o f  energy use, electr ical  power production will need 
t o  anticipate and keep pace w i t h  -the overall growth i n  popula t ion  and 
production. 

A P A ' s  power requireil~ent projections 3 1 % ~  a composite of t h ~ r e p  
sectors which were analyzed separately. The f i r s t  i s  composed of 
u t i - 1  i t y  sysLem requirements, w h i c h  inc ludes residential , commercial , 
1 i g h t  i n d u s t r i a l  , and 1 ndustriai sl~pporf, services rec, !irements. The 
second sector exani ned i s  na t i ona l  defense requirements, and f i n a l  l y 
industrial requi relrren ts f o r  resource e x t r a c t i o n  and processing, new 
energy-intensive industries, and heav,y manufacturing are explored. 

Uti - n t s :  U t i l  i+:y ssyster? l o a d  estimates were com- 
i rEa' l  sys.terns f o r  the years 1980 end 1990; these 

were then extended through 1990 t o  the year  2600. The mid-range extends 
the  growth ra te  t o  1980 a t  about  1 2  percent,  somewhat less than the pas t  
decade's h i s t o r t i c a l  rate o f  1 4  percent f o r  the Railbelt area. Higher 
and lower range u t i l i t y  load  estimates f o r  3980 assume about  20 percent 
more and less growth t h a n  t h e  mid-range estimate. I t  i s  then assumed 
t h a t  somewhat l ower growth rates wotll t prevai l i n  subsequent decades. 
Growth rates of 9 percent i n  the 1980's afid 8 perce,;t in the 1990's are 
ccnsidered -to represent f a i r l y  rapid  development o f  th, Alaska economy 
i n  those  two decades. The lower range est imates  arc considered t o  
represent f a i r t i  modest growth. 

ASSUMED ANNUAL %f?f l<.f r"ai:GWQWT!f RA'T'ES f N PERCENT 

Higher  Range 14 
t i  kely Mid-range -1 2 
Lower Range 1 1 

Na t iona l  De rements : Future power requirements for nat ional  
-*T&T 

-- 
e ed cn t h e  1974 power use for the major  

base? and an assumed future growth of a p p r a x i ~ ~ l e l y  one percent per 
year. These estimates are lower than  presented in  the 1974 Alaska Dower 
Survey, which assumed a grow-th rate o f  1.7 percent. 



: Indus t r ia l  use as defined by APA f o r  purposes 
t s  for about 2 pe cent of %he Rai lbel t area's 

1974 t o t a l  power-requirement and i s  expected t o  grow t o  19 percent i n  
2000, according t o  the mid-range projection. This  remains well below 
the industrial share nationwide. The industrial requirement i s  t he  most 
speculative aspect o f  the projecztion because i t  i s  very difficult t o  
fc;esee the  t im ing  o f  new f a c i  1 i t i e s .  

The analysis assumes a h igh  probability o f  major new mineral 
production and processing. Also expected are significant further 
developments i n  timber processing, and i t  i s  assumed t h a t  Alaska energy 
and the availabil i t y  o f  other resources such as water, indus t r ia l  
s i t e s ,  and po r t  si tes d i l l  a t t r a c t  energy-intensive industries. The 
primary data  source for  the industrial sector projections was a 7973 
s tudy by the Alaska  Department of Economic Development. That  study 
i acl uded review and estimates o f  power requirements for  Alaska's f ishery, 
forest products, petrol eurn, natural  gas, coal , and other mirreral indus-  
t r i e s ,  a l l  premised on significant i d e n t i f i e d  resource potentials and on 
power needs f o r  similar developments elsewhere. Several qualifying 
assumptions were made by APA t o  adapt this  study for  use i n  the marketa- 
b i l i t y  a n a l y s i s .  

1 .  Power requirements f o r  f i sh  processing industries and support 
services f o r  i ndustrial development are not  included, having already 
been addressed i n  t he  "utility requirement" por t i on  of the analysis. 

2. Estimated mit3eral i n d u s t r y  loads except fo r  petroleum and 
related indust ry  f o r  t h e  year 2000 were a opted as APA's "higher 
range" es t imate ,  w i t h  estimates for  1980 and 1990, reflecting a n t i c i -  
pated mil  nirnum 1 ead t imes f o r  developing the resources involved. The  
mid-range es t ima te  assumes a IO-year deferral o f  the Department o f  
Economic Development's projected growth scenario, and the lower range 
e s t i m a t e  a 20-year deferral. 

3. Power requirements assumed f o r  Alaska petroleum and petro- 
chemical industries are smaller than estimates i n  the reference study, 
based on expectations t h a t  most Alaska o i l  and gas product-ion would be 
exported d u r i n g  the period of the survey. For example, the mid-range 
estimate assumes 7 percent o f  petroleum industry loads estimated i n  the 
reference study . 

4 .  A somewhat slower pace o f  development was assumed f o r  forest 
products industries. 

All o f  the  above q u a l i f y i n g  assumptions, w i t h  the excleption o f  No. 
1 w h i c h  had a neutral e f f e c t ,  were downward adjustments, decreesing the 
est imates  of the bas ic  study. Spec i f i c  i n d u s t r i a l  development assumed 
f o r  the study i s  presented i n  Section G, Appendix 1. Only planned 
expansions LCI existing facil i t ies  and real i s t i ca l  l y  identifiable new 
i ndus t ry  closely t i e d  t o  proven resource capab-ilities were assumed. 



When combined, the composite annual growth rates f o r  the projected 
power requirements are as i nd i ca ted  in the following t ab le .  

COBkllPQSITE ANNUAL GROW-BH RATES FOR ELECTRIC POWER 
Percent 

EST HMATE : ---'-------- 

Higher Range 1 2 *  4 20.2 - I /  3,O 
L i k e l y  Mid-range 9,6  6,7 7 , O  
Lower Range 7 , 5  5,8 4,O 

P 

11 This  h i g h  rate i s  caused by the assumed i n t r o d u c t i o n  of a 2500 MW - 
nuclear fuel enrichment plan t  as an e::anple of a ~oss ib l e  large 
industrial load. Withoct t h i s  load ,  the 1980-f99b growth rate 
would be 9.3 percent and the Following decade's would be 6.6 per- 
cent. Nosuch load i s  assumed fo r  the mid and lower range 
projections. 

The three growth projections are displayed i n  the following graph 
and compared t o  the l a s t  decade's historical growtFb rate of 14 percent 
p ro j ec ted  t o  the year 2000. 

Revised 1 J u n  1976 
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The g r a p h  below depicts the relative shares through time of the 
three demand sectors analyzed by APA. Utili"cy system requirements 
include residential, commercial, light industrial, and industrial 
suppor t  services needs. Industrial requi rements are comprised o f  
resource extract i  on and processi ng , new energy-i ntensive industries, 
and heavy menufactbr ing.  

C O M 1 3 0 S I T T O N  O F  ENERGY REqUIREMENTS THROUGH T I M E  

( M I D - R A N G E  ESTIMATES) 

YEAR 



T h i s  graph  c l e a r l y  i nd ica tes  t h a t  the prime determinants of future 
cncrIjy needs are expected t o  continue t o  be residential, commercial, and 
1 i q h t  industrial uses o f  energy. The energy use in these sectors i s  
p r i m a r i  l y  dctermi ned t y  energy use hab i t s  , papul a t i o n ,  and economic 
a c t i v i t y .  

t ions :  APA has assumed subs tan t ia l  savings i n  energy 
r eased e f  f i c i  ency and conserva ti on i n energy use. 

Both o i  these e f f e c t s  are expected t o  result from imminent and probable 
future increases i n  Alaska energy costs.  

cns: APA's population assumptions, based Dn a wide - 
Federal agency, as well as financial and academic 

i n s  t i  t u t i o n  p ro jec t ions ,  tend t o  be somewhat conservative when compared 
t o  the !nos t recent projections which more adequately incorporate existing 
econon~ic r e a l  i t i c s .  For ins tance,  the  Ins t i tu te  o f  Social, Economic, 
and Government Research o f  t h e  University o f  Alaska, employing a recently 
forr~iul a tcd econometric model ( the MAP model and the most l 1 kely  develop- 
ment scenario, predicts an annual popula t ion  growth ra te  of about 5 
percent  for  t h e  R a i l  be1 t area  t h r o u g h  7990. Current MAP model as we1 l 
as National B a n k  o f  Alaska (NBA) popu la t ion  estimates both exceed those 
earlier p r o j e c t i o n s  t h a t  were ci ted i n  the 1974 Alaska Plower Survey. 
She following t a b l e  compares popula t ion  projections based on a continu- 
a t i o n  of 1960-1970 a n n u a l  growth of 3 percent w i t h  llAP and OBERS e s t i -  
mates. OBERS project ions  are prepared by the U.S. Departnlents o f  Commerce 
and Aqriculture f o r  t h e  U.S. Water Resources Council. 

STATE POPULATION ESTIMATES 

Ac teaa I 226 302 
3 percent Growth A1 as ka Power Survey 10 550 740 
MAHI 47: 738 
r a ~ ~  500 
OBEKS (Series E 333 391 438 

OBtKS project ions  are  i n a p p r o p r i a t e  f o r  use i n  t h i s  study a s  a basis o f  
p o p u l a t i o ~  e s t i m a t i o n  i n  Alaska a s  evidenced by the  f a c t  t h a t  the actual  
1975 A l a s k a n  popu;ation almost equals the 1990 OBER? projection. 

: With regard t o  economic a c t i v i t y ,  the  
tO jr g s u m p t i ~ n  o f  steady economic growth following 

the  present boom period. To 1980, gross product  i s  pra;jected by the MAP 
nlodel t o  increase a t  an annual  r a te  o f  7.0 pei-cent i n  the Anchorage- 
Fa i r banks  area, followed i n  the  next decade by an annual growth ra te  o f  
6.0 percent .  Na t iona l  Bank of Alaska  considers this  a somev"at con- 
s e r v a t l v e  es t ima te .  



Not  a l l  of the subregion- wil l  share equally i n  t h i s  growth .  T h e  
Anchorage-Cook In le t  subregion has been the focal p o i n t  f o r  most of the 
Y t a  t e '  s growth  i n terms o f  population, business, services, and industry 
s i : l c r  World War I I .  Because o f  i t s  central role in t~usiness, commerce, 
and government, t he  Anchorage area i s  direc t ly  influenced by economi: 
ac.tivi t y  el sewhere i n  the  State. Present and proposed a c t i v i t i e s  ic;li - 
ca te  a h igh  prohabi' ' t y  o f  r ap id  growth i n  the  Cook Inlet area for the 
foreseeable future. Much o f  this a c t i v i t y  i s  related t o  o i l  and natuvaal 
gas development t o  i n c l  ade expansion o f  ref i nerics a t  Kenai , proposed 
LNG exports t o  the continental United States, and probable additional 
of fshcre o i l  and gas production. The area w i l l  continue t o  serve as tbje 
transpor;atian hub  for most o f  Alaska and the proposed capi ta l  re locat ion 
would provide additional impetus for  growth. 

Fairbanks, i n  the Tanana subregion, i s  A l a s k a ' s  second largest 
c i t y ,  the  trade center for  much o f  A laska 's  interior, service center f o r  
two ma jo r  mil -i t a r y  bases and s i t e  of the Unjversity o f  A laska.  Currently, 
i t  i s  i n  the  m i d s t  of a major  boom connected w i t h  the construction o f  
the Alyeska pipeline. I t  i s  generally F e l t  t h a t  postpipeline growth i n  
the Fa i rbanks  area will be a t  a slower pace than t h a t  o f  t h e  Clook Inlet  
subregion. Major future resource developments i n  the interior and north 
slope would have di rec t  impact on the Fairbanks economy. 

L i k e  Fairbanks, the  two major  load centers  o f  the G u l f  o f  Alaska 
subregion, Valuez and Glennal len are heavily impacted by pipel inc 
construct ion.  Longer range prospects i ndi c.rtte a more s t a b  l e elconom] 
assoc ia ted  w i t h  pipeline and  terminal operatisns and w i t h  recreation. 

I n s t i t u t i o n ~ l  Considerations: Energy projectiorrs for  Alaska are of 
----", - .- 
necessity more x i v e  than those for niore developed areas i n  the 
rest o f  the country. T h i s  i s  due t o  the present r e l a t ive ly  small 
p o p u l i ; t i o n  and econonlic base and the very subs tan t ia l  influeicie t h a t  
politic51 dec is ions \ d i l l  have r e g a r d i n j  development of Alaska. National 
energy pol icy ,  f i n a l  l and  disposition, and capi ta l  relocation are 
examples o f  i nsti t u t i ona l  constraints which may significantly (a1 ter 
future energy requirements, I t  i s  t he  e f fec t  of such influences t h a t  
l a r g e 1  y accounts f o r  the w rde range i n  energy ~ r o j e c t i o n s  . 
CONCLUSIONS 

The higher  anGe project ion pro1;ided by APA i s  comprised i n  the 
year  2000 o f  over 50 percent i ndus t r i a l  use. T h i s  magnitude o f  h e h ~ y  
indt is t r ia l  development i s  deemed 400 speculative t o  set Je as a b i i s i s  fo r  
energy p l a n n i n g  a t  t h i s  t i ink .  The is:::r-r range projection, on sth$; 
other hand,  incorporates a composite gipowth rate fo r  t he  remainder o f  
the 1 Sr70's too  f a r  remc ?d from ?e present actual. annual rate of 
increase t .  " as-ce: tee! a 3 br  s t i m a t e  o r  future energy use. i n  
general, the Dr5%,d ' 2 ~ p u ' t a t i s n  l . . ~  ,;ononiic trends as wel! as the iTore 



specific energy use 2nd economic development a:sumptions o f  the mid- 
r a n g e  c s t i n l a t e  ref 1 e c t  a real i s t i c  balancing o f  recent experience in 
Alaskan energy consumption growth wi th  expected future development and 
Inore e f f i c i e n t  use of energy. For these reasons, the mida-range energy 
requirement projection furnished by the  Alaska Power Adminisatrat ion has 
been adopted as the basis f o r  project p l ann ing .  

I t  i s  recognized t h a t  by making assumptions about -Future population 
and economic growth and then providing energy s u f f i c i e n t  t o  sustain such 
growth, the i n i t i a l  projections may become a self-fulfilling prophecy. 
By presuming t h a t  energy needs must be met, the opportuniqky t o  use the 
provision of power as  a tool t o  direct  growth toward socially desirable 
goals i s  foregone. In the  absence, however, o f  any such generally 
accepted growth goals ,  i t  seems highly presumptuous t o  do otherwise t h a n  
p lan  so as  t o  s a t i s f y  the energy needs required t o  sustain t h a t  level of 
future development deemed most 1 i kel y . 



S AND NEEDS 

Problems and  needs o f  the  Railbelt area which are associated wi th  
water and related land resource development cover a broad range of 
econoiliic, environmental, and social concerns, S p e c i f i c  i t ems  identified 
from expressions of governmental agencies, o f  industry,  of special 
i n t e r e s t  organizat ions ,  and o f  p r i v a t e  c i t i z e n s  include: 

The projected need for increased supp l  ies o f  electrical energy, 

A need for  reduction or prevent ion af f lood damages, 

A need f o r  improved small boat and deep d r a f t  navigat ion condit ions, 

A need f o r  increased municipal water supply, 

A need for future supplies of irrf ga t i on  water, 

A need f o r  reduct ion and prevention o f  a i r  pollution i n  Fairbanks 
and Anchorage, 

The need Lo conserve and enhance f i sh  and wildlife resources, 

The need f a r  additional recreational oppor tun i t ies  for the  population,  

The preservation and maintenance of the "Alaskan way-of-life", 
including prevention of further populat ion growth,  prevention of addi- 
t i o n a l  industrialization, and cessation of expansion o f  urbalrl areas, 

The na t iona l  desire t o  achieve energy independence from foreign 
S B U T C ~ S ,  and 

The nat ional  desire Lo conserve nonrenewable resources. 



PLAN FORKULAT 

Y Ian formulation involves a systematic process o f  analyzing needs 
and problems, establishing s tudy object ives,  and developing and evaluating 
a1 ternatlve plans for resource management. Plan formulation i s  guided 
by Corps o f  Engineers pol i cy  on nlul t i o b j e c t i v e  p l a n n i  ng ,  i n  accordance 
w i t h  legislative and  execut ive  a u t h o r i t i ~  orovided by the --- Nat iona l  

the basic  water resource p l a n n i n g  objectives are,  co-equal ly , National 
Econoinic Development and Environmental Qua1 i ty r r ~ i t h  considera- 
t .on b e i n g  given t o  social we1 1 -being and regional developmlent. 

STUDY OBJECTIVES 

The s tudy  objectives derive from the problems and needs t h a t  are 
s p e c i f i c  t o  the s tudy area and can be reasonably addressed w i t h i n  t he  
framework o f  the s tudy au tho r i t y  and purpose. The objectives selected 
f o r  t h i s  s tudy are: 

To provide a d d i t i o n a l  electrical energy t o  the Rai 1 be1 t area as 
directed by t he  a u t h o r i z i n g  resolution; 

To control  f l o o d i n g  and reduce flood damages i n  the  Rail be1 t area; 

Po reduce o r  prevent a i r  pollution i n  the Railbelt area; 

To preserve, conserve, or enhance fish and wild1 i f e  in the Railbe1 t 
area; 

To provide increased recreational opportuni t i e s  w i t h i n  the Rai 1 be1 t 
area ; 

To conserve nonrenewable resources o f  the nation; and 

To contribute toward na t i ona l  energy i ndependence. 

Plavigat ion improvements are not  compatible wi th  any so lu t ion  aimed 
a t  the ot;her needs, 

The needs for  nlunici pal water supply can be more economically 
solved by means t h a t  are independent  of the lnajority o f  the  other 
water resource development needs. 



The need for  i r r i g a t i o n  lrrater presumes a level o f  agricul tural  
development which i s  not  now planned o r  foreseeable. 

To preserve the Alaskan lifestyle by ha1 t i n g  growth of a l l  forms a t  
the present level i s  beyond the au thor i ty  o f  the  Corps o f  Engineers and 
i s  t h u s  not  a study ob jec t i ve .  

POSSIBLE SOLUTIONS 

The fo l  l ow i  ng a1 t e r n a t i v e  methods of  s a t i s f y i n g  the primary study 
object ive,  t he  provision o f  electric power for  the Railbel t  area, were 
considered as  poss ib l e  so lut ions:  

A l  ternati ve Sources o f  Power 

Coa 1 
Natural gas and o i l  
Nucl ear 
Geothermal 
Solar 
Wind and t i d e  
Wood 
Intertie w i t h  sources elsewhere 
S o l i d  waste 
Hydroel ectri  c 

Yukon River--Rampart Dam 
Copper River--Wood Canyon Dam 
Chakachatna River--Chs&achamna Dam 
Bradley River--Bradley Lake Dam 
Susi tna Rive r  

S i n g l e  Dams 

Devil Canyon 
Devil Canyon High 
Wa Lana 

Two- Dam Systems 

Gevi l Canyon-Dens1 i 
Devil Canyon-Watana 

Three-Dam System 

Devi l Canyon-Watana-Vee 

Four-Dam Systems 

USBR: Devi 1 Canyon-Watana-Vee-Denal i 
Kaiser: Sus i tna  I ,  I I ,  III-Denali 
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Natural Gas and Oil : Alaska power systems now depend on o i  1 and gas 
o f  t o t a l  energy production, end by 1980 about 

90 percent o f  the  State's electric-energy will come from these fuels. 
Estinlated 1972 fuel use fo r  Alaska's power systems included 1.4 mill i o n  
b a r r e l s  of o i l  and 16 billion cubic fee t  o f  natural  gas. The use 
would increase t o  about 26 million barrels o f  o i l  and 134 billion 
cubic Feet o f  na tura l  gas i f  available annually by the year 2000 
i n  n~eet ing  t he  mid-range consumption level est imates.  

Cook Inlet  n a t u r a l  gas has provided low cost  power benef i t s  f o r  
the surrounding area in the recent pas t ,  and wi th  substant ial  reserves 
uttdcr contract ,  should handle area power requireaents fo r  several 
illore years. However, even i f  additional reserves a r e  found t o  meet 
future demands, i t  appears reasonable t o  assume t h a t  there will be 
s u b s t a n t i a l  increases i n  costs  for  o i l  and gas supplied as U.S. 
domestic reserves decl i ne, worldwide demand increases, and foreigjn 
o i l  pr i ces  remain high. There i s  no 'longer any reason t o  anticipate 
t h a t  nlaskan o i l  and gas will provide an abundant ,  cheap energy source 
fo r  the long term. These fuels will be expensive, i f  for  no other 
reason than pressures t o  export  the resources t o  areas where h igher  
prices can be obtained f o r  t h e i r  use in petrochemical industries. 

Cook Inlet  natural  gas i s  a clean fuel, Few serious a i r  p o l l u t i o n  
problems e x i s t  for gas-fired units; however, the amount o f  gas reserves 
i s  riot known a t  this t ime,  Gas turbine exhaust i s  noisy, a l though  
nloderr~ noise suppression equipment can reduce t h i s  impact a t  a pr ice .  
Lnergy co i~serva t ion  aspects o f  gas-fired un i t s  may become signifsicant 
because existino gas turbines have low efficiencies and emit v is ' ib le  
water vapor emissions d u r i n g  the colder winter months. Also, nitrogen 
emissions could  be of s i g n i f i c a n t  concern fa r  the very large gas-fired 
p l an t s  w h i c h  would be needed. 

I t  i s  concluded t h a t  na tu ra l  gas and o i l  as a power source i s  
f e a s i b l e  f o r  the  near future. However, there i s  serious doubt  ais t o  
the continued availability of the base resource and as t o  the cantinu- 
a t i o n  o f  economic advantage i t  now enjoys. There appears t o  be some 
environmental advantages t o  the continued use af natural  gas and/or 
o i l ,  b u t  not  o f  an apparent  magnitude t o  be overriding t o  the supply- 
price cons idera t ions.  Further study o f  this altsrnative is not deemed 
j u s t i f i e d  for  th is  report. 

Nuclear Power: The use o f  nuclear power as a commercial electrical -- 
energy f o r  the nat ion i s  expected t o  increase considerably 
by the year 1985. Adverse environmental impacts are associated w i t h  
surface and subsurface min ing  o f  uranium, chansles i n  !and use, disposal 
o f  waste heat ,  risk of accidents, and safe disposa l  o f  h igh ly  radio- 
ac t ive  wastes. In  s p i t e  of these factors,  more than 50 percent o f  the 
e lect r ica l  power of the nat ion  i s  expected t~ be generated by nuclear 



power by the year 2000. By t h a t  time, breeder p l a n t s ,  which produce 
a d d i t i o n a l  fuel w h i l e  they produce power, will hopefully be available 
t o  take over a larger share of' the production o f  electricity. Possibly 
a t  some tirne i n  tkie n e x t  century, nuclear f ission p l a n t s  and proposed 
nuclear breeder p lan ts  wi21 be replaced by nuclear fusion reactors 
and by central generat ing stations running on solar power. 

Nuclear power should  be considered a 1 i kely  long-range source o f  
baseload power f o r  the Railbelt area, b u t  i s  generally considered a 
d i s t a n t  option because o f  s i z e  of power markets, cost ,  and environ- 
mental factors. Further study o f  t h i s  alternative is  not deemed 
j u s t i f i e d  fo r  t h i s  report. 

Geothermal: Geothermal resources may eventually prov ide significant 
power generation in Alaska; the Southcentral Railbelt area has sub-  
s t a n t i a l  geothermal potential . Some of the possible problems assaciated 
w i  t h  the generation o f  el ectrica; power from geothermal resources 
include s i t i n g  of facilities, brine disposal, and corrosion. T h i s  
resource could a l so  provide usable s ide products such as heat, water, 
and chemicals. This  source of energy i s  no t  considered a reasonable 
short-  term a 1 terna t i  ve t o  other more proven types o f  power generation 
because o f  the relativ~ly primitive level o f  present technological 
development and h i g h  c o s t s .  Further study o f  this alternative i s  not 
deemed justified fo r  t h i s  report. 

S o l a r :  The radiant h e a t  of the sun i s  another renewable source s f  
w- 

energy t h a t  has considerable potential for  generating power ii: the 
na i inn  and the world, Use o f  solar  energy t o  produce electrical power 
on a l a r g e  scale i s  no t  presently feasible f o r  the  lack sf the techno- 
logy t o  generate and  t o  store large amounts o f  electrici ty produced 
by the sun's r a d i a t i o i r ,  A major disadvantage wherever such a develop- 
illent i s  pursued will  be the large land area required fo r  reflector 
installation t o  prov ide  usable amounts of power and t h u s  the large 
environmental disturbances inherent i n  such a change i n  land use. 
4nother disadvantage, especially i n  Alaska, will  he t h a t  d u r i n g  the 
winter, when demaqd fo r  electrical power i s  greatest, the s u n  i s  
esther absent from o r  a t  bes t  a brief v i s t to r  to local  sk fes .  Fwther 
stud,y o f  th is  a1 ternative is  not deemed j u s t i f i e d  f o r  t h i s  report. 

Wind I-y and  T i d a l :  Research and development proposals for  wind generators 
d improve future capabi 1 i t i e s  o f  wind-powered electrical generating 

systems. With increased diesel fuel costs,  wind-generated electrical 
power i s  a poss ib l e  a1 ternative power source for remote areas w i t h  
small loads. The alternative i s  not considered feasible for provision 
o f  large amounts of enerGy a t  this time. 

The Cook Inlet  region of Alaska experiences one o f  the larger 
t i d a l  ranges o f  the world,  g i v i n g  i t  a potential fo r  the generation 
o f  elect r ical  energy from a low head reversible hydro p lan t .  However, 
such an installation krould require s low dam spann ing  the f u l l  width 



o f  the In le t ,  a massive c o s t  item i n  i t se l f ,  as well as a deep-draft 
lock system t o  allow commercial vessel access t o  the Anchorage por t .  
The dam would change the entire f low regime o f  Cook Inlet  wi th  a 
s i g n i f i c a n t  poten t ia l  f o r  extensive adverse efforts on major eco- 
systems. Additional major e f f e c t s  would include i n tens i f i ed  i c e  
pack condi t ions  i n  the upstream pool w i t h  potential f o r  significant 
adverse impacts on the Anchorage waterfront. Further study of either 
o f  these alternatives i s  n o t  deemed j u s t i f i e d  fo r  t h i s  report. 

Wood: I n  parts o f  southeastern A'dska, wood i s  used t o  f i r e  steam- ---- 
generating powerplants. Alaska does have vas t  forest reserves t h a t  
could be used:, however, these same trees have f a r  higher and be.tter 
a1 ternative gses i n  wood, paper, and other industries. In a d d i t i o n ,  
the esthetic, ecological, and environmental impacts o f  the large 
harvests necessary t o  allow production o f  large amoun,ts o f  energy 
appear t o  be massive. Further study o f  t h i s  a1 ternative i s  not deemed 
j u s t i f i e d  for  the report. 

Intertie: Instead o f  producing the required power in Alaska, excess 
rn Canada and/or the "l.ower 48" could be imported by a trans- 

m i  ssion system i nterconnecti  ng w i t h  the sources. However, therle i s  
no evident excess o f  power available t o  make such a development feas ib le .  
Further study of t h i s  a1 ternative i s  not deemed jus ' i f i ed  for  t h i s  
report. 

S o l  i d  Maste: The use of sol i d  wastes was proposed by the Alaska 
the Environment as an alternative source o f  energy a t  the 

I intero~ediate public meeting held s'n Anchorage on 29 May 1975. The 
supply o f  sol i d  wastes i n  the Anchorage area i s  projected t o  reach 
500,000 tons annual l y  by the year 2000. Even i f  a7,l o f  the waste 
was combustible and had a heat  value equivalent t o  coal ,  neither o f  
whic.h i s  f a c t u a l ,  the power produced would be less than 10 percent 
o f  the projected need. Further study of t h i s  alternative i s  no t  
deemed j u s t i f i e d  fo r  this report. 

: The reconnaissance report on potential development in 
f Alaska made i n  1918 by the U.S. Bureau o f  Reclamation, 

i nc l  uded hundreds of potential power development s i t e s  located through-  
o u t  the f i v e  study regions o f  the  Sta te :  Southeast; Southcentral; 
Yukon-Kuskokwim; Seward Peninsula; and Al*ctic. The two largest 
market areas fo r  power are located in the southcentral region, p a r t i -  
cu l a r ly  the Anchorage-Cook Inle t  area, and the Fairbanks-Tanana '!alley 
arza .  The large amount o f  the available renewable water resource 
which could produce electric power has excel l e n t  potential t o  answer 
the energy needs of the Southcentral Rai 1 be1 t area. 



: The proposed s i t e  f o r  the  Rampart 
approximately 140 miles northwest 

o f  Fairbanks, Alaska. The project has one o f  the l a r g e s t  hydroelectric 
potentials i n  h a r t h  Arne,-ica. The p l a n  would include a reservoir w i t h  
n water sdrface area o f  dpproximately 10,600 square miles, a maximum 
length of 280 ::~iles, and a maximum width o f  about 80 miles. The 
project  would provide firln annu,] energy o f  34.2 billion kilowatt- 

t he  energy equivalent o f  over 58 million barrels o f  o i l  per 
However, the projected adverse environmental impacl:~ or! f i s h  

and wildlife i n  the Yukon F l a t s  are o f  such magnitude as t o  rule o u t  
project au tho r i za t i on  up t o  this time. T h i s  alternative ftlr exceeds 
the projected power needs o f  the Rail be1 t area for  several decades. 
Because of the excess scale and the probable magnitude o f  l:he environ- 
mental impacts, further study o f  t h i s  alter'natitre i s  not deemed 
j u s t i f i e d  f o r  t h i s  report. 

: The proposed s i t e  fo r  the Wood 
e the mouth  o f  the Copper River in 

the Chugach Mountains o f  southcentral Alaska. A "high dam" proposal 
would develop f i r m  annual energy o f  27.9 b i l l  ion kilowatt-hours. A 
"low dam" p lan  would prov ide  10.3 billion kilowatt-hours of f i r m  
annual energy. 

The construction o f  ei ther  dam a t  Wood Canyon would force relo- 
c a t i o n  of" two communities and would create serious envs'rbcenmenkal 
problems a f f e c t i n g  b o t h  f i sh  and wildlife values, especially t o  the 
la rge  salmon runs on the Copper River. Unless the problem posed t o  
i i ~ i g r a t  ing salmon could be solved satisfactorily, t he  projeict would 
have severe adverse e f f e c t  on the major commercial f i s h i n g  i ndus t ry  
i n  a wide area  o f  t he  G u l f  of Alaska. F~r-ther study o f  t h i s  alter-  
n a t i v e  i s  not deemed justified f o r  th i s  report, 

Chakachatna River-Chakachamna Dam: The s i t e  f o r  the ?reposed - 
Chakdchamna Dam i s  located on the Ci~akachatna River which drains i n t o  

i the wesSt s ide o f  Cook In le t  approximately 65 m i l e s  west o f  Anchorage. 
The facility would generate 1.6 billion kilowatt-hours o f  firm annual 
energy. T h e  project would require the erection o f  add i t iona l  trans- 
mission facilities over d i f f i c u l t  terrain t o  t i e  i n t o  2 Southcentral 
Rail  be1 t transmission system and the  construction o f  a cost ly 11-mile 
tunnel f o r  power generation. T h e  adverse environmental impact would 
be substantially less t h a n  from many proposed Alaskan hydroelectric 
p ro jec t s .  T h i s  alterriative provides only a small portiorr cf the 
projected ener*gy rleeds. A1 though development a t  a la ter  date  t o  
supplement other energy sources might  be warranted, further study o f  
t h i s  alternative i s  n o t  deemed just if ied for  t h i s  report. 

: The s i t e  f o r  this proposed 
hydro  bake on the Kenai Peninsula a t  
tile ;lead of Kachemak Bay. The facility proposed would generate 6 

0.4 billion kilowatt-hours of firm annual energy and could serve as 
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a southern p e z k i n g  i n s t a l  1 a t i o n  f o r  a Southcentral  Rai 1 be1 t power 
system. There vould be a minimum o f  adverse environmental impacts 
assoc ia ted w i t h  t h i s  proposed project. 

T h i s  alternative provides only a small por t ion o f  the projected 
energy needs. A l t h o u g h  deve'spment a t  a l a t e r  da t e  t o  supplement other 
energy sources migh t  be warranted, further study of t h i s  alternative i s  
no t  deemed j u s t i f i e d  for  t h i s  repor t .  

-na R i  ver : Surveys for  potential hydropower devf:lopment i n  
4---'--- 

t he  Susi tna ~ 5 v e r  b a s i n  were reported by the  Corps of Engineers i n  1950 
and by the  U.S. Bureau o f  ~eclahation i n  1948, 7952, 1961, and 1974. 
The 1952 USBR report indicated 12 po tenq t ia l  hydropower s i t e s  i n  the 
bas in ;  of these, t he  5 damsites s tud ied  i n  t he  cpper Sklsitna SasSn 
showed the h ighes t  potential. These stud ies showed the environmlental 
ilnpact from projects i n  the Upper Sus i tna  River Basin would not be as 
seSdere a s  those fronl other basins ,  artd the firm energy potent ia l  could 
cont r ibu te  substantially t o  sartisfying the needs o f  the Southcentral 
Rai 1 bel t  a rea .  E i g t i t  hydroelectric plans f o r  hydroelectric development 
of the  Susitna River bas in  were studied for this report. These include 
three single dams, two two-dam systems, a "thsee-day system, and Lwn 
four-dam systems, as follows: 

De : The possi bi  l i t y  of a s i  ilgl e dam devoi op- 
rrlent of  ti.]@ u p p e r  Susi  t n a  basin 'located a t  the  Devil Carwon damsite Mas 
.investigated. The proposed thin-arch dam would have a water surface 
area of about 7,550 acres a t  the normal maximum pool elevation o f  1,450 
feet ,  m.s.1. The project would produce 0.9 billion kilowatt-hours of 
f i m annual energy from dependable capar i  t y  o f  205 mega:ratts. Because 
of the very 1 imi ted  storage capacity,  the project ,  by i t s e l f ,  has a low 
firm energy capability and i s  not  economically viab le .  Further study o f  
th i s  alternative i s  not  deemed j u s t i f i e d  For t h i s  report. 

: I n  September 1974, Henry 
J. Kaiser company o r t  proposing an a]  ternative 
hydroelectric development project on t he  u p p e r  ~ u s i  tha  River. The 
report states t h a t  an i n i t i z l  project proposing an 810-foot high, con- 
crete faced, rorkf i l l  dem located about  f i v e  m i l e s  upstream from the 
proposed Devil Canyon s i t e  would provide 3.2 b i  11 i on  kilowatts o f  average 
annua l  energy. For comparison w i t h  the other proposals, this converts 
t o  about 2.6 billion kilowatt-hours o f  firm anr~ual  energy. The project 
i s  no t  economically feasible. Further study of this alternative i s  not 
deerned justified fo r  t h i s  report. 



Watana: The proposed single dam development of the upper  
Susitna basin l b c a t z  a t  the Watana s i t e  would be an earthfil I dam w i t h  
structurai  h e i g h t  o f  about 810 feel .  The reservoir would have a normal 
maximum pool elevation o f  2,200 f ee t ,  would have a surface area of 
approximately 43,000 acres,  and would extend about 54 river 91iles up- 
stream t o  a point between the Ilshetna and Tyone Rivers. The annual firm 
electrical production o f  Watana would be 3.1 billion kilowatt-hours from 
a dependable capac i ty  o f  706 megawatts. Such a project wauld be economi- 
cal l y  feasible; however, i t  would develop only about  one-hajf of the 
basin potential  while having adverse environmental e f f e c t s  o f  nearly t i le 
sarne magnitude as plans hav ing  both economic feasibility and twice as 
much power o u t p u t ,  Further stusly of this alternative is  not deemed 
justified f o r  t h i s  report. 

: T h i s  alternative systen~ would 
include t he  th in-arch concrete dam a t  Devil Canyon and a 260-foot-high 
earthfill daa i n  the v i c i n i t y  o f  Denali. The ~ e n a l i  Dam woblld prov ide 
storage only and would have no powerhouse. Th i s  system would generate 
2 . 5  b i l l  i o n  kilowatt-hours o f  f i r m  annual energy from a dependable 
capacity of 571 megawatts a t  Devil Canyon Dam. The surface acres 

would t o t a l  about  62,000 acres Devi 1 Canyon, 7,550; Denal i , 
Project energy o u t p u t  i s  less than h a l f  o f  the bas in  potential 

and economic feasibility i s  lacking. Further study o f  t h i s  a1 ternative 
i s  not  deemed justified for  t h i s  report. 

: T h i s  a1 ternative two-dam system 
~ o u l d  include t e v i  1 Canyon p l u s  the earthf i 11 dam 
a t  Watana. The firm annual production o f  dec tk ica l  power w i t h  these 
two dams would be 6.1 billion kilowatt-hours from a dependable capacity 
o f  1,568 megawatts. The reservoirs would f lood approximately 51,000 

Dev5 1 Canyon, 7,550; Watana, 43,000 and extend t o  a po in t  
between the  Oshetna and Tyone Rivers. This project i s  economically 
f e a s i b l e  and develops nearly 96 percent o f  the basin potent ia l .  Further 
s t u d y  and eva lua t i on  o f  this a l t e r n a t i v e  i s  j u s t i f i e d .  

-Denali: T h i s  system would add the 
54.000-acre Denali storage reservoir t o  the  previous p lan .  The combined 
electrical productian of-the three dams would p r o v i d e  6.8 bsi1 l ion  
k i  lowatt-hours o f  f im energy annual 1 y from a dependable capaci ty o f  
1,578 megawatts. The surface area f loaded would be approxilnately 
105,000 acres Devi 1 Canyon, 7,550; Watana, 43,000; Denal i , 54,000 
T h i s  alternative would develop nearly the f u l l  b a s i n  potent ial .  Even 
though probable environmental effects wauld be considerably greater than 
the preceding two-dam system, further study and evaluation of th i s  
alternative i s  j u s t i f i e d .  
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Devi 1 w o n - W a t a n a  -Vee-Denal i : Thi  s i s the system 
proposed by the--~ureiu o f  R e c ' h m a t i m n  i t s  1952 report on hydropower 
resources of t he  Upper Sus i  tna River Bast n. USBR recommendeti 1 ni ti a1 
development of' Devil Canyon Dam plus the upstream stosage reservoir a t  
Denal i ; further development would include e a r t h f  i l l  dams a t  the Watana 
and Vee Canyon s i t e s  between the two i n i t i a l  dams. I n  t h i s  system, the 
he igh t  o f  the Watana Dam would drop from 8'10 f e e t  t o  515 f e e t ,  The 
h e i g h t  o f  the Vee Dam would be 455 f e e t .  T h i s  system would generate 
6.1 b i  11 ion kilowatt-hours o f  firm annual electrical energy from a 
dependable capacity o f  1,570 megawatts. The  surface area flooded by 
these four  dams would t o t a l  approximately 85,000 acres Devi 1 Canyon, 
7,550; Watana, 14,0130; Vee, 9,400; Denali, 54,000 s a f  ternati ve 
would a l s o  develop abou t  95 percent o f  the  f u l l  bas i f i  potent ia l .  Even 
t h o u g h  probable  environmental e f f e c t s  would be 9s great  o r  greater than 
the preceding three-dam system, further study and evaluation o f  t h i s  
alternative i s  j u s t i f i e d .  

$ee 
1. ly' s 
r 1 Upper 
Susi tna River Bas in .  T h e  Kaiser p l a n  was not detailed except as t o  the 
Devil Canyon High Dam (Susi tna  I b u t  i n  e f f e c t  proposed a low dam 
Susitna 11) t a s i t e  wh ch i s  equivalent t o  the Olson damsite o f  USBR, 

a higher dam S u s i t n a  I I I  a t  the upstream l i m i t  of the S u s i t n a  I reservoir, 
and a storage dam a t  Dena i . For comparison purposes, the Susi tlna I I 
and Sus i  tna  i I I dam concepts have been equated t o  USBR' s Olson Dam and 
Vk?e Dam. On this bas is ,  the firm annual energy would be 5.9 b i l l i o n  

t-hours and the surface acres flooded would t o t a l  about 88,000 
High Devil Canyon, 24,000; Olson, 850; Vee, 9,400; and Denali, 

The system not only develops less o f  the bas in  potential than 
several o the r  a1 ternatives but  i s  not economical l y  just if ied.  Further 
s tudy  o f  this al ternative i s  not deemed justified fo r  t h i s  report. 

ALTERNATIVES SELECTED FOR FURTHER STUDY 

The prel imi nary sct-etni ng d.i scl osed four  a! ternati ves w i t h  ieconomi c 
j u s t i f i c a t i o n ,  adequate scale, technical feasibility, and no advierse 
environmental e f f e c t s  o f  such obvious magni tcde as  t o  preclude p l a n  
intplementation. These include one plan w h i c h  depicts the most probable 
future i f  no Federal act ion i s  taken t o  iileet the projected power needs 
o f  t h e  Railbelt and three diverse hydroelectric plans f o r  utilization o f  
the power potential o f  the upper  Susi tna River. The four  selected 
a1 t e r n a t i v e s  at-e: 
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Csa 1 
Devi  1 Canyon-Watana Dams 
Devi l Canyon-Watana-Denal i Dams 
D e v i l  Canyon-Watana-Vee-Denall Dams. 

EVALUATION OF ALTERNATIVES 

Selection of t he  best  p l a n  from among the alternatives involves 
e v a l u a t i o n  af their  comparative performance i n  meeting the study 
o b j e c t i v e s  as measured against a s e t  of evaluation c r i t e r i a .  

These cr i te r ia  derive from law, regulations, and policies governing 
water resource planning and development. The fol lowing cri1:eria were 
adopted  f o r  eva lua t i ng  the alternatives. 

Technical Cri $@ria:  

The growth i n  electrical power demand will be as 
projected by the  Alaska Power Administration. 

That  power generation development, from any source 
or  sources, w i l l  proceed t o  s a t i s f y  the projected needs. 

A p l a n  t o  be considered f o r  i n i t i a l  deve'lopment m ~ l s t  
be technically feasible. 

National Economic Development Criteria: 

Tangible benefits must exceed project economic costs.  

Each separable u n i t  o f  work o r  purpose must provide 
bene f i t s  a t  least equal t o  i t s  cost.  

The scope of the work i s  such as t o  provide the  
maximum n e t  benef i  t s  . 

The bene f i t s  and c o s t s  are expressed i n  comparable 
q u a n t i t a t i v e  economic tesms t o  the f u i ' l e s t  ex ten t  possible. 
Annual c o s t s  are based on a 100-year amortization period, 
an interest rate cif 6-1/8 percent, and January 1975 price 
levels. The annual charges include interest; amort izat ion;  
and o p e r a t i  on, maintenance , and rep1 acement costs.  

Power benef i ts  are based on the cos ts  o f  providing the 
energy output  of any p l a n  by conventional coal-f i red thermal 
generation. 
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i -nvi  ronmenta 1 Qua1 i ty Cri te r ia  : 

Conserjiation o f  esthetics,  natura l  values, and other 
desionabl e environmental efel"ects o r  keatures, 

The use o f  a systematic approach t o  insure integrat ion 
of the naQura1 and social sciences and environmer~tal 
design arts i n  p l a n n i r r y  and utilization. 

The application o f  overall system assessment o f  
operational  effects as we1 1 as consideration o f  the 
local project area.  

The s t u d y  and devel opmei3.t o f  recommended a1 ternatisle 
courses of a c t i o n  t o  any prcpssai w h i  ch involved confl i c t s  
cancerni ng uses of a v a i  1 a b i  e resources, 

Eva'l ua tiorr o f  the envi  ronmenta? iinpacts o f  any 
proposed a c t i o n ,  i n c l u d i n g  e f f e c t s  which  cannot be 
avoided, a1 ternativ~s t o  proposed ac t ions ,  the  re la t ion-  
s h i p  o f  local  short-tena uses and of long-term produc t i -  
v i  t y ,  and a determination o f  any irreversible and 
a" rye tri eva b l  e resource csmnni $~1e!-a"c;, 

Avoidance o f  detrimental env i  ranmental dfiects, 
bu t  where these are unavcidsbie, the  inclusion o f  
p r a c t i c a b l e  m i  t i g a t i n g  features.  

Social Well-Being a n d  Regsonal Development Considerations: 

I n  a d d i t i o n  t o  t h e  basic p l a n n i n g  criteria, con- 
sideration was g i ven  to: 

The  p o s s i  b i l  i ty  o f  enh~f ic i  i:g o r  c r ea t i ng  recrea- 
t.ional values f o r  the p u b l i c ;  

The effects ,  b o t h  locally and regionally, on such 
items as incon~e, employment, p o p u l a t i o n ,  and business; 

T h e  e f f e c t s  on educa t f  o n d i  a n d  cu3 t u r a l  opportunities ; 



v 

Coal: __q_ T h i s  alternative i s ,  e f f e c t i v e l y ,  the "wi thout"  condi t ion,  the 
probable future t h a t  would develop i f  no Federal act ion were taken t o  
provide electrical power t h r o u g h  a hydroelectric generation development. 
I t  i s  the economic s t andard  aga ins t  which each o f  the hydropower plans 
- 5  tested. T h a t  i s ,  the power benef i t s  o f  a given hydro system represent 
the c o s t  o f  producing the same amount of power by cons t ruc t ing  and 
opera t ing  a conventional, state-of-the-art, generat ion system us ing  coal 
a s  fuel .  Inc!uded i n  a l l  cases are the costs  o f  the  necessary trans- 
m i s s i o n  systems t o  b r i n g  the  power t o  t h e  same load d i s t r i b u t i o n  centers 
i n  the Anchorage and Fairbanks areas. Thus, a benef i t - t o - c o s t  r a t i o  of 
greater than one 1.0)  indicates  t h a t  a hydro system i s  more economical 
t h a n  i t s  coat com e t i to r ,  w h i l e  a r a t i o  o f  less t h a n  unity indicates 
t ha t  i t  i s  economically inferior. For any given a1 ternative coal 
system, the  sum of t h e  energy a paci ty  benefits i s  i d e n t i c a l  t o  the 
c o s t s  g i v i n g  a bene f i t - t o - cos t  r a t i o  of 1.0 and no net  benef i ts .  

The coal -f i red devel opment most d i  rectl y comparabl e t o  the  hydro- 
power a1 t e r n a t i v e s  would be a single large complex located near Healy, 
w i t h  a transmission system essentially identical t o  the Anchorage- 
Fairbanks i n t e r t i e  provided  by the  hydro p l a n t s .  I-lowever, such a massive 
c a p i t a l  investment by private interests i s  l e s s  l i k e l y  thap~ continued 
separate expansion o f  the  e x i s t i n g  local gene rd t i on -d i s t r i bu t i on  systems. 
For t h i s  reason, the  coal al ternative considered hereaf ter  w i l l  cons i s t  
o f  two mine-mouth p l a n t s ,  one a t  Beluga serv ing  the Anchorage-Kenai 
Peninsula load center, and one a t  Healy serv ing  the Fairbanks load 
center. No transmission i n t e r t i e  would be provided. 

~ The two powerplants would have the following projected characteristics: 

Load Center Fairbanks Anchorage-Kenai Total 
P l a n t  Locat ion Healy v i c i n i t y  Beluga v i c i n i t y  
S i z e  and No, o f  Units 

2-75 3-150 SP~W 
4-75 mw 8-1 50 mw 

300 mw 1 ,200 mw 1,500 mw 

10 30 40 
20 78 96 

Per Year 44 140 184 
100-year Total  4,400 14,000 18,400 

Coal Consumption 
Per "Bear 1,488 4.41 5.85 
100-year T o t a  155 44 '11 585 

Waste Disposal 
Per Year 4.4 14 18.4 
100-year T o t a l  440 1,400 1,840 

Mill Rate t o  Distributor 31,4 26,4 
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The licaly Creek district has es t ima ted  reserves o f  537.5 million 
t.ons o f  corlt iri seaiiis over f i v e  f e e t  t h i c k  and under less than 1,000 
I t ~ t  o i  ov t l rburden .  The Beluga R i v e r  and adjacent  Capps Glacier districts 
h d v e  estirildted reserves of 242.7 million tons and 405.8 million tons ,  
respectivr:ly, o f  coal i n  similar formatiol;s.l/  Thus, among the three 
districts, there appears t o  be s u f f i c i e n t  stF:ripable coal t o  susta in  both 
p l a n t s  f o r  required century. 

To est in~ate  the probable impac ts  from s t r i p  min ing ,  an idealized 
n l i n i n y  ope ra t i on  was projected,  which resulted i n  each acre of mine pro- 
d u c i n g  209,733 cubic  yards o f  material composed o f  29,040 cubic yards of 
r r~overcd  coal and 180,693 cub ic  yards o f  mine wastes. The annaal coal 
rrqu ircment would mean t h a t  a t o t a l  o f  183 t o  184 acres o f  l a n d  annually 
would have t o  be mined, or 18,300 t o  18,400 acres i n  100 years.  I t  
should be en~phasized t h a t  the disturbed acreage is based on a re la t ively  
f a v o r c ~ b l c  formation of  coal seams and on a 90-percent ra te  of recovery 
which bo th  t e n d  t o  i ~ i i n i ~ i j i z e  the l and  requirements. 

The Healy  Creek Val ley i s  covered by upland  spruce-hardwood forest 
below 2,500 f ee t .  m.s.1. The h igher  lands are generally a l p i n e  tundra .  
4s CI resu l t ,  the ina jor i ty  o f  the  area i s  c l a s s i f i e d  as f a71  and winter 
i~ioose concentration area .  Dall sheep range extends on bo th  s ides of the 
v c ~ l l ~ y  and a l o n g  the southern rim o f  the westward area.  The valley 
u p s t r e ~ ~ i i  o f  the 2.500-foot elevation i s  winter range fo r  caribou, The 
valley o f  the Nenana River r u n n i n g  north-south  a t  t k t ~  western end af  
Ilgtdly Creel, i s  1 i s t e d  as  a nesting-moul t i n 9  area f o r  waterfowl and a 
it~djor m i g r a t i o n  r o u t e  (flyway The Nenana River supports b o t h  resident 
dnci dritadr~;3mom f i sh .  

Vege ta t i on  a t  the Beluga River-Capps Glacier area occurs as three 
i,,,ncls para1 icl t o  Cook Inlet .  Adjacent t o  the water i s  a 3-51-mile-wide 
hand o f  wet t u n d r a .  Next, there i s  a 70-12-mile-wide band o f  upland 
sprvce- l~ardwood f o r e s t .  Finally, the re  i s  a wide area  o f  lowland 
sprc~cc-hdrdwoud w i t h  spots o f  muskeg, bog, and h i g h  brush .  Waterfowl, 
ecipecidlly during s p r i n g  and  f a i l  migrat ions ,  make heavy use o f  the 
dr -ea ,  w i t h  the resu l t  t h a t  i t  i s  classified as extremely important for 
res f . i  ncj. l iucks predonii n a t e  a1 t h o u g h  s i ~ a l l  numbers of geese and swans 
~ 1 : o  pas5 t h r o u g h .  Moose occur t h r o u g h o u t  the e n t i r e  region w i t h  
s i g n i f i c a n t  f a 1  l concen t ra t i ons  t o  the n o r t h  o f  Beluga River  and s p r i n g  
rrnct winter c sncen t r a t - im  i n  t h e  t u n d r a  band as t r ide  t h e  morat2& of t he  
river. 3 l a c k  and  brown-grizzly bear range the entire region wi th  sus- 
pected  brown bear  d e n n i n g  areas between Capps Glacier and  Beluga Lake. 
R ~ l l ~ g a  River and other streams are salmon spawning areas, while Beluga 
Lake suppor ts  resident popu la t ions  of several species.2/ - 

- ~ - ~ ~ 6 - ~ i i - ~ & < ~ ~ f ? ~ s ~ f  A laska ,  Geological Survey Bulletin 1242-8, 1967. - - - - s - - a f - * C . - * C " - . - P -  ((C-.-- ---- --.-9LC3 
2/ A l a s k a ' s  a @  H a b i t a t ,  Alaska Departmenst o f  F i s h  and Game, 1973. -- . . . m ~ - - . " 7 " P - 4 C -  --- . 

6 2  
Revised 1 3un 76 



.Thus, a t  e i t h e r  locale ,  the des t ruc t ion  o f  the vege ta t i ve  cover and 
land '  d i  sturbance would be, acre fo r  acre, des t ruc t i on  o f  important 
w i  i d 1  i f e  h a b i t a t .  Natural revegetation would be poss ib le ,  b u t  very slow. 
Artificial revegetation could restore h a b i t a t  much more quick ly ,  b u t  
a t  an increased price o f  power. In add i t ion  t o  the e f f e c t s  on wildlife 
hab i ta t ,  the coal a1 t e r n a t i v e  would have a range o f  o ther  environmental 
impacts. The mining  and hauling o f  the coal could be expected t o  p u t  
considerable amounts of d u s t  i n t ~  the a i r  around the projects. Since 
the opera t ions  would, i n  genera:, be fo l  lowing natural  water courses, 
there i s  a s t rong probability t h a t  sediments could not  be prevented from 
reaching the streams and be ing  carried i n t o  the major rivers where the  
increases in t u r b i d i t y  could be expected t o  have adverse e f f e c t s  on f i s h  
populat ions,  Further, although the coal i s  low in sulfur content, 
ground water and runoff waters i n  contact  w i t h  the beds and the uncovered 
coal residues could well experience chemical changes which i n  turn could 
have adverse e f fec ts  on the rivers, t h e i r  f i s h ,  and other aquatic bio ta .  

The operat ion of the generat ing p l an t s  would have environmental 
i n ~ p a c t s  a l so. Even w i  t h  pol  l u t i o n  control devices t o  res t r ic t  and/or 
remove harmful substances, there would be some degradat ion  o f  a i r  
qua1 i ty  from water vapor, carbon part icles,  sulfur compounds, and 
unbut ned gases t o  the limits permitted by a i r  qua1 i t y  regulations.  T h e  
characteristic odor of b u r n i  ng coal would be pervasive over wide areas, 
including Tyonek and perhaps Anchorage. Water, either from groundwater 
sources, o r  inore 1 i k e l y ,  from the major rivers would be reqbiired t o  
provide cooling f o r  the steam condensers o f  the plants. Th i s  water 
would need t o  be returned t o  the  rivers in exchange f o r  cold waters t o  
c.ontinue the function o f  system. T h i s  could e f f e c t  a sharp change i n  
the thermal regime of the  rivers wi th  possible adverse ef fects  on their 
ecosystems. A1 ternatively, cool i ng  towers o r  other artificial means 
could be installed t o  avoid thermal pollution, but  a t  a substant ia l  
increase i n  the c o s t s  o f  the project.  Other possible environmental 
inipacts from the p l an t  l i e  i n  the  need fo r  disposal o f  the so l id  cam- 
bus t ion  wastes. These could be added t o  the mine wastes, thus increasing 
the bulk of these spoil ridges o r  could be disposed on other lands. 
Either method would  involve probable adverse e f f e c t s  i n  t h a t  the ash- 
cinders would t e n d  t o  h i n d e r  efforts  a t  revegetation o f  the mine wastes 
w h i  1 e dunlpi ng el sewhere would remove additional acreage fronl w i  l d l  i f e  
h a b i t a t  o r  other beneficial use. Again, leach ing o f  chemicals by 
surface waters could we7 1 cause water qua1 i t y  problenls i n  the streams o f  
the disposal area. 

The Healy Creek v i c i n i t y  has a long h i s t o r y  of mining and mineral 
exploration which increases the probabi 1 i t y  t h a t  historic s i t e s  would be 
o f  above average occurrence w i t h i n  the area of project effects, The 
S t a t e  D i v i s i o n  of Parks considers the area t o  be extremely r i c h  in 
archaeological potential. The w e s t  shore of Cook Inle t  and the Beluga 
Lake area a l s o  have a l ong  his tory of h a b i t a t i o n  or  use by indigenous 
peoples of the region. As such, i t  a l so  should be r i c h  i n  potential f o r  
the discovery of historic a n d l o r  prehistoric s i t e s .  S t r i p  mining would 
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t e n d  t o  have adverse e f fec t s  on preservation o f  h'storic s i t e s  w h i l e  i t  
cot4 l d both encourage discovery and recovery o f  prehi stori c a r t i f a c t s  and 
destroy sites f o r  continued archaeological study. 

The coal a %  ternative would make no contribution t o  e i t he r  f lood 
con t ro l  o r  recreation i n  the Railbelt area. In f a c t ,  t he  destruction of 
h a b i t a t  and the widespread presence of human a c t i v i t i e s  could be expected 
t o  reduce the recreational potential fo r  hunting and f i s h i n g .  

I t ;  i s  estimated t h a t  construction o f  the  coal f a c i l i t i e s  would 
i i l lpdct  011 the regional economy i n  much the same way and magnitude as the 
a l  ternative hydropower plans ,  T h e  year-by-year ; p k 3 - C  .{.. . j  would be more 
evenly spread over a longer t o t a l  per iod  s ince  con. . - -  :tion would be i n  
several stages as the power demand grew and woulcl - 0 :  'ie completed ( t o  
the o ~ l  t p u t  1 eve1 o f  the hydropower a1 ternatives .::iti ; about  1995. 
Derlnanent jobs a r i s i n g  from operation of the facil~ties are estimated t o  
be 67 i n  the mining-hauling of the coal ,  and 35 in actual powerplant 
operat ion and maintenance. 

Re -- - ves: T h e  response o f  the coal alternativs t o  
the s tudy o b j e c t i v e s  i s  summarized as follows: 

Power: Provides power equivalent t o  any other  a1 ternat ive 
6.88 t o  6.91 b i  11 ion kilowatt-hours annually). Meets 

the projected demand u n t i l  the mid-1990's. 

Flood Control: Nonresponsive. 

A i r  Pol 1 u t i on :  Adverse response. 

F i s h  and Wildlife: D i r e c t  l o s s  of 18,000-20,000 acres o f  
important moose, caribou h a b i t a t ,  bear, and waterfowl. 
Probable adverse ef fec ts  on anadromous f ish.  No positive 
csntr i  b u t i  on%, 

Recreation: Nonresponsive. 

Conservation of Nonrenewable Resources: Adverse response-- 
expend 5.83-5.85 million tons  of coal annually. 

Energy Independence: Conserves equivalent o f  112.5-112.9 
b i l l  ion cubic  f e e t  of natura l  gas annually, o r  
15, l -15,2  million barrels s f  o i l ,  

Oevi l - -----. - --- Watana: T h i s  alternative would c o n s i s t  o f  a concrete t h in -  
arch  dam 635 f ee t  h i g h  w i t h  a four-uni  t powerhouse and a swi tchyard  a t  
river m i l e  134 of the Susitna River,  an  earthfill dam 810 fee t  j l igh  w i t h  
a three-unit powerhouse and a switchyard a t  river m i l e  165, an access 
road 64 n~iles long  from the v i c i n i t y  of Chulitna S t a t i o n  on the Alaska 
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Railroad and the Parl;s Highmy, and 364 miles o f  transmission lines. 
I nc luded  i n  the permanent facilities would be l i v i n g  quarters f o r  
operating personnel, visitor centers a t  each dam, boa t  launching ramps, 
and a l i m i  ted system o f  recreational f a c i l  i t i e s  inc lud ing  camping spots 
and h i k i n g  t r a i l s .  The f i r s t  c o s t  o f  the project  i s  estimated as 
$1.52 billion. Annual costs  are est imated as $!04,020,000, i n c l u d i n g  
$2,500,000 f o r  opera t ion ,  maintenance, and  replacements. Average annual 
project benefits accrue as follows: 

Power $128,153,000 
Recreat ion 300,000 
Flood Control 50,000 
Area Redevel opment 9,373,000 

T o e d  $1 37,876,000 

The benefit- t o - c o s t  ( B / C  r a t i o  i s  1,s t o  1, 
Net  annual benefits are $33,856,000. 

The system would have an average annual energy output  o f  6.91 
billion kilowatt-hours and  a firm energy o u t p u t  of 6.10 billion ki lo-  
watt-hours frorn an installed capacity o f  1,394 MW. The projected 
energy c o s t  t o  the distributors would be 21.1 mills per kilowatt-hour. 

Known and suspected project impacts fo r  the  proposed Devil Canyon- 
Wa tana hydroelectric pro jec t  are discussed below. 

River  Flows: The natura l  average d a i l y  flows a t  D e v i l  Canyon from 
the l a t t e r  p a r t o f  !lay through tke 'latter p a r t  o f  August f luc tuate  i n  
the range o f  13,000 t o  27,000 cubic f e e t  per second 
t h r o u g h  A p r i l  , the  average d a i l y  f l ows  range between 
The r i v e r  a l s o  carries a heavier load of glacial sediment during'high 
ruriof f per iods.  During winter when 1 ow temperatures reduce water 
f!ows, the streams r u n  practically s i l t  free. 

With a project,  significant reductions o f  the l a t e  s p r i n g  and ea r ly  
summer f l o w s  would occur and  substanta'al increases of the win te r  flows. 
The average regulated downstream f l o w s  fo r  this p l a n  computed on a 
nlonthly b a s i s  are estimated between about  7,600 cfs i n  October t o  about 
15,000 c f s  i n  August. I n  extreme years, the  monthly averages would 
range frorn about  6,500 cfs  t o  over 28,000 cfs.  The fallowing table  
compares natural  and regulated f lows.  
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Month 

January 
February 
March 
Apr i 1 
May 
June 
J u l y  
August 
September 
October 
November 
December 

Unregul a ted  
C-LIDI 

cfs -- 

The h i g h  f l ows  of the sumer and f a l l  plus unregulated flalod f lows 
o f  much higher  magni tude  presently require an average annual expenditure 
o f  $50,000 by the Alaska Railroad t o  prevent erosion of  the roa!dbed. 
The  regulated f l ows  muld make such pro tec t ion  unnecessary. Thie resul t i n g  
savings i s  the source o f  the flood control benefit. 

The heavfei- sediment material now c a r ~ i e d  by the 
rive Canyon and the junction of  the Chul i tna and Taf keetna 
R ive rs  w i t h  the Susi tna  River d u r i n g  high runoff periods would be 
subs tan t i a l ly  reduced, and a year- cund, somewhat m i  1 ky-textured "glacial 

suspended glac ia l  sediment wot~ld be Introduced i n t o  the con- 
trol  l ed water releases below the  dams. Prel iminary studies indlicate 
t h a t  the suspended materials i n  the releases below t ; ~ e  dams would be i n  
the range o f  1 5  t o  35 pa r t s  per mill ion. 

On occasions af ter  the development of  upstream storage, when 
spilling over Devfl Canyon Dam would be necessary d u r i n g  ppriods o f  
h igh  f lows,  n i  trogen supersaturation could be introduced i n to  l:he river 
below the dam and would cause an adverse impact on f ish  fo r  sonle d i s -  
tance downstream from the dam depending on the level and dura t ion  o f  the 
supersaturated ondition. F i s h  exposed t o  t h i s  environment suffer gas 
bubble disease l i ke bends t o  a deep-sea diver which i s  often f a t a l ,  
particularly t o  juvenile salmon. 

W i t h  the use o f  appropriate operational procedures, spill i ng  
would occur about  every second year wi th  an average annual duration o f  
14 days. Nitrogen supersaturation introduced by the spilling should be 
substantially redt~ced i n  the turbulent river section j u s t  downstream o f  
the  dam. The proposed spillway a t  the Watana Dam i s  not conducive t o  
nitrogen supersaturation. Because of the flood storage capaeilky o f  
t h S  s f 1 u c t u a t i  ng impoundaent and the large re1 ease capabi 1 i t i e s  of the 
ou t l e t  works and powerhouse, use of the spillway should be required 
only about once i n  50 years. 



Compared t o  na tu ra l  conditions, temperature o f  the controlled 
releases o f  water from Devi 1 Canyon Dam would tend t o  be cooler i n  the 
sunlmer and  warmer i n  t h e  winter; Cooler summer water temperatures and 
wariner winter water temperatures could have both b e n e f i c i a l  and adverse 
e f f ec t s  on migrat- ing salmon, juvenile salmon, and resident f i sh  popu- 
l a t i o n s ,  and w i l l  be i n v e s t i g a t e d  further in post-authorization studies. 

Variations i n  water releases a t  Devi l  C6nyon Dam would cause less 
t h a n  a one-foot daily F l u c t u a t i o n  of downstream water levels i n  the 
r i v e r  dur ing the May through October period unless the reservoir were 
t o  be used f o r  peaking purposes. The regulated d a i l y  f l u c t u a t i o n s  
d u r i n g  the  winter months could range up t o  two f e e t  under normal peaking 
condi l i ons .  According t o  U.S. Geological Survey studies, the  na tura l  
nornlal d a i l y  f l u c t u a t i o n s  i n  the Susitna R i v e r  below Devil Canyon range 
u p  t o  about  one foo t .  

S t r a t i f i c a t i o n  condit ions w i t h i n  the reservoirs could cause some 
temperature and dissolved oxygen problems i n  the river t o r  some distance 
downstream from the Devil Canyon Dam and w i t h i n  the reservo"rs themselves. 
T h i s  could have an advebSsf: impact on the downstream f l 'sher. and t o  f i s h  
w i  t h i n  the reservsi rs ,  

The multilevel in take  structures a t  both dams provide &or selective 
withdrawal o f  waters from varying d e p t h s  w i t h i n  the  reservoirs. T h i s  
feature allows f o r  considerable control o f  both downstream water tempera- 
ture a n d  dissolved oxygen content of the release waters. Bec,ause the 
lowest i n t a k e  levels are well above the dead storage areas of  the  
reservoirs, there s h o u l d  be no increase i n  passage o f  sedimensts even 
when the deepest i n take  levels are used. 

General channel degradation caused by a river's attempt t o  replace 
the m i s s i n g  sediment load w i t h  material ~ i c k e d  up from the riverbed i s  
no t  expected t o  be a significant concern along the gravel bed reaches o f  
the S u s i t n a  River between Talkeetna and D e v i l  Canyon. There will 
undoubtedly be some degradation where bed conditions are favorable .  It 
i s  expected t h a t  the river w i l l  channelize i n t o  a s i n g l e  deep watercourse 
d u r i n g  t9e winter months. How~ver, because o f  the generally coarse 
na tu re  of  the sur face  materials o f  the riverbanks, no significant bank 
erosion i s  predicted. 

Upstream from the dams the major environmental impacts would be 
caused by the reservoir impoundments. The reservoir behind the Devil 
Canyon Dam would rema i n  essentially f u l l  t h roughou t  the  year,  while 
Matana reservoir would f luctuate between 95 an$ 120 f e e t  be1 O\R~ F u l l  
pool  d u r i n g  the average year. 

devil Canyon reservoir would cover about 7 ,550  acres i n  a steep 
walled canyon w i t h  few known areas o f  big-game h a b i t a t  and a minimal 
amount of resident f i s h  h a b i t a t  a t  the morat;hs sf same of the tribtntar.8'es 
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t h a t  enter the S u s i t n a  River  i n  the 28-mile sec t ion  above the proposed 
dainsi t e .  The reservoir would, however, f lood 9 o f  the 11 miles of the 
whi tewater section known as D e v i l  Canyon. These rap ids  are highly 
regarded  by whi tewa ter enthusiasts f a r  their extreme violence and f o r  
the3r r a r i t y ,  be ing  ra ted  as Class VI--cannot be attempted w i t h o u t  risk 
of  l i f e  t o  the  nlost e x p e r t  boatman. T h i s  very violence has,  t o  d a t e ,  
1 i l i~i ted recreational bual ing use o f  this section o f  the river t o  only a 
few highly expert individuals and/or parties. No s i g n i f i c a n t  future use 
by the general public, e i t h e r  for active boat ing o r  e s t h e t i c  appreciation, 
seems l i k e l y  c o n s i d ~ r ~ i ~ g  the d i f f i c u l t y  o f  access and the extreme danger 
of the waters. ConssLrgcLion o f  t h i s  al  ternative project would provide 
access t o  the canyon area and the remaining two miles o f  rap ids below 
Devil Canyon Dam. 

Wstana reservoir would f lood about 43,000 acres i n  a 54-~iIs 
section c f  the Susi tna  River t h a t  would reach upstreaa t o  the Oshetna 
River. Except in a few areas near t h e  fiiouths o f  t r ibu ta ry  creeks and 
f ~ ~ o s t  o f  the GJatana Creek valley, the Watana veservoir would be contained 
w i t h i n  a f a i r l y  narrow canyon for much o f  i t s  l eng th .  

Watana reservoir would f lood areas used by migra t ing  caribou in 
crossing the Su:itna River and would a l s o  flood moose winzer range i n  
t i le  river bcttcri. The reservoir would cover existing resident fish 
h a b i t a t  a t  the mouths o f  son;e o f  t h e  tributaries and possibly would 
ct-eate other f i s h  h a b i t a t  a t  higher elevations 0i3 these t r ibutar ies .  

F i s h :  - - -- Wow some o f  the downstream r i v e r  condi t ions  caused by the 
proposed hydropower project woujd a f f e c t  the anadromous and resident 
f i s h  populations below the dams has not yet  been f u l l y  detemined, b u t  
pas t ,  ongoing, and  future studies by Sta te  and Federal a~encies  cloordi- 
rlaled by t h e  U.S. F i s h  and Wildlife Service should provide the answers 
needed t o  further define adverse and beneficial impacts o f  the prloposed 
project on f i sh  and wildlife. 

I n  a 1974 study by the Alaska Department of F i s h  and Game on 
curveys conducted t o  locate  potent ia l  salmon reari ng and spawning 
sloughs on the 50-mile sectiun o f  the Susitna R i v e r  between Portage 
Creek a n d  t he  C h u l  i tna River, 21 sloughs were found d u r i n g  the 23 Ju ly  
t h r o u g h  11 September study period. Salmon f r y  were observed in a t  least 
15 o f  these 21 backwater areas. Adult  salmon byere present i n  9 o f  the 
21 slouqt~s. 10 5 of the sloughs, the adu l t  salcon were found i n  low 

i n  4 other sloughs, large numbers were present 

During December 7974 and J?nuary and February 1975, the Alaska 
Llepartrnent of Fish and Game irtvestigated 16 af the 21 sloughs previously 
surveyed during the summer of :374, Of the 16 sloughs, 5 indica tsed  
presence o f  coho salmori f ry .  Many of the 16 sloughs surveyed werte 



apprecfably dewatered from the sumer/fall s ta te .  Also, a number o f  
coho f r y  were captured i n  the Sus i tna  River near Gold Creek, i nd i ca t i ng  
t h a t  some coho salmon f r y  do overwinter in the main river. 

I t  i s  reasonable t o  assume on the bas is  o f  e x i s t i n g  data t h a t  there 
w i l l  be some changes i n  the relationship between the regulated river and 
access t o  e x i s t i n g  salmon rearing and spawning sloughs and tributaries 
downstream from Devil Canyon Dam. I t  appears f e q s i b l e  t o  develop a 
program t o  improve fish access t o  and from some o f  the sloughs and 
tributaries in the Sus i tna  River, i f  such i s  determined t o  be needed as 
a consequence o f  the project's stabilizing e f f e c t  on summer f!ows. Such 
a prcgram would be a project consideration. 

Periodic f l o o d  conditions t h a t  presently destroy salmon eggs in 
t h i s  stretch of  the river wotild be almost completely eliminated by 
regulation of the upper Susitna River f lows.  

Reduction i n  flaws, t u rb i d i t y ,  and water temperatures below Devi 1 
Canyon Dam might  cause some disorientat ion of salmon migra t ing  i n to  the 
sec t ion  of the S u s i t n a  River between Portage Creek and the Chuli tna 
River d u r i n g  an i n i t i a l  period a f te r  const ruct ion o f  the dams. 

According t o  a study discussed i n  the Journal o f  Fisheries Research 

The higher regulated winter f l ows  might enhance the survival o f  
salmon eggs in the river downstream from the dam. The increased f l ows  
could insure better coverage and better percolation th rough  the gravel 
and presumably enhance egg avd a l e v i n  survival. 

An add i t iona l  consequence o f  reduced t u r b i d i t y  below the dam might 
be a gradual  reduction i n  the percentage o f  f i n e  materials in the salmon 
spawning areas. T h i s  could a l s o  lead t o  improved percolation t h r o u g h  
t h e  gravel i n  the  streambed and possibly improve survival of eggs. 

Reduced s il t a t ion  d u r i n g  the summer months could prove beneficial 
f o r  b o t h  anadromous and resident ffsh species i n  the 50-mile section o f  
the Susi tna  River between the proposed Devil Canyon Dam and Ta l  keetna. 
With the almost t o t a l  elimination of the heavier glacial  sediment loads  
o f  the river,  i t  i s  l i k e l y  t h a t  the potential  for recreational spor t  
fishing would be improved i n  this section o f  the Susi tna .  

Upstrear11 from the dams, the major impact on the resident f i s h  
populat ions would be caused by the reservoir impoundments. Devi 1 
Canyon reservoir would fluctuate very l i t t l e .  The sleep-walled canyon 



of th is  reservoir migh t  prove l e s s  than desirable t o  develop a resident 
f i s h  population; however, some species of f i s h  might adapt 31 this 
reservoir and provide spor t  f i s h i n g  benefits. 

Watana Dam would have a widely f l uc tua t i ng  reservoir and t h u s  be 
~~enesally detrimental t o  the  development o f  res iden t  f i s h  populations. 
Suspended g l a c i a l  sediment could be a f ac to r  i n  b o t h  o f  the reservoirs 
a f t e r  the heav ier  g lac i a l  sediments have settled ou t ;  however, many 
na tu ra l  lakes  i n  Alaska such as Tustumena and Tazlina, w i t h  si l t - laden 
in f lows sus ta in  f i s h  populations under similar conditions. 

Most r es iden t  f ish populations, especia l ' ly  grayling, utilize the 
elearwater ta"ibutar-ies of the Susitna River o r  areas near the mcsuths of 
these streams as they enter the glacially t u r b i d  main river during 
periods o f  h igh  runoff. All o f  these tributaries, approximately 10 i n  
number, would be flooded i n  their  lower reaches by the proposed reser- 
voi r  impoundments. Resident f i s h  populat ions would be af fec ted by the 
increased water t eve1 s i n  the proposed reservoirs. I n  about ha'lf o f  the  
areas, access t o  the less precipitous slopes o f  the upper  tributaries 
would be improved by increased water elevations and could benef i t  
resident f i s h  populations. 

Fish would experience extremely h igh  mcrtality rates i f  they 
a t t e m p t e d  t a  nligrate downstream t h r o u g h  turbines o r  ou t l e t  works a t  the 
proposed dams. 

I t  dppears  h igh ly  unlikely t h a t  anadromous f i s h  such as salmon 
could be introduced i n t o  the Upper Susitna R i v e r  Basin.  The related 
problems and  costs of passing m i g r a t i n g  f ish  over and through h i g h  dams 
appear  infeasible. However, the introduction of a resident land-locked 
s a l ~ ~ i o n  species,  such as  sockeye t o  some waters o f  the upper  
Susi tnl; h a s i n  m i g h t  prove feasible. 

Wi ld l i fe :  .---.- Reservoir impoundments behind  the proposed dams would 
have var-ying degrees o f  environmental impact on wildlife. 

The Devil Canyon reservoir rqouid be located wi th i n  the confines o f  
a narrow, steep-wal led canyon w i t h  few areas c f  big-game h a b i t a t  and no 
! ~ i d , j ~ ~  iil igr3a t ion  routes . o r  big-game animals. Based on observations o f  
terrain slopes, and iteg?tation, i i s  est imated t h a t  about 10C acres o f  
this reservoir migh t  be favorable lose hab i t a t .  The reservoir would 
create abou t  65 miles o f  lake shore ine. Because the pool level would 
v a r y  l i t t l e ,  i t  i s  assumed t h a t  a fr lge of water-oriented vege ta t ion  
such as willow or  a l d e r  would d e v e l o ~  qlong  the shore. Such a f r i n g e  
zone could provide favorable  h a b i t a t  tor a variety a f  small rnarni~nals 
and birds, and might  provide replacement h a b i t a t  for moose. A continuous 
f r i n g i n g  zone only 50 fee t  i n  width around the  lake would represent 
308-488 acres,  
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The proposed Watana Dam would be generally contained within a 
f a i r l y  deep and  narrow river canyon. Watana reservoir would 1 i e  across 
one o f  the intermittent caribou migrat ion routes between the nor th  s ide 
of the Sus i tna  River and the main calving area o f  the Nelchina caribou 
he rd ,  located south o f  the i*-iver i n  the northeast foothills of the  
T a l  keetna Mountains. C a l v i n g  general l y  takes place dur ing a month-long 
period s t a r t i n g  i n  t he  nliddle of May. Ice-shelving conditions along the 
shoreline caused by w in te r  drawdown on Watana reservoir o r  .ice breakup 
condi tions on the reservoir could cause problems f o r  car1 bou mig ra t i ng  
t o  the  calving grounds.  T h i s  reservoir would have a h i g h  water shoreline 
about 145 m i  l es long. Development o f  a fringe h a b i t a t  would be consider- 
ab ly  less l i k e l y  than f o r  Devil Canyon because o f  the highly v a r i a b l e  
water level of the l ake .  Creation o f  beneficial h a b i t a t  i s  doubtful .  

As ca r ibou  are  strong swimmers, they should have fewer problems 
crossing the narrow reservoir d u r i n g  July a f te r  c a l v i n g  than they would 
crossing the swollen g lac i a l  river d u r i n g  natural  periods of high 
runoff .  Car ibou could migra te  around the reservoir. Caribou migration 
patterns f o r  the NeTchina herd are continually changing, as stated i n  
A laska  Department of Fish and Game study reports. Under adverse ice 
condi t ions,  the  reservoirs could cause increased mortality i n  some 
segments of the herd, and some permanent changes i n  t r ad i i iona l  herd 
movements, 

A moose survej conducted i n  ear ly June 1974 by the Alaska Depart- 
ment of F i s h  and Game indicated t ha t ,  a l t h o u g h  s p r i n g  counting condi- 
t.:ons were less t h a n  i d e a l ,  a t o t a l  of  356 moose were seen along the 
upper Sus i  tna R i v e r  and i n  the lower drainage areas o f  the major t r i b u -  
taries.  A 1973 f a l l  count i n  the same general area sighted a t o t a l  o f  
1,796 moose. Of the 356 moose counted in the J u n ?  1974 survey, 13 were 
seen i n  the area of the proposed Watana reservoir. None were sighted 
w i t h i n  the  proposed Devi I Canyon reservoir impoundment. Based on 
visual observat ions  and map stud ies  of vege ta t ion  and terrain slopes, i t  
i s  estimated t h a t  2,000 t o  3,000 acres, mostly i n  the lower reaches of 
Watana Creek, could be favorable  moose hab i t a t .  Wildlife management 
agencies s t a t e  t h a t  such h a b i t a t  f o r  moose should b e  considered as 
c r i t i c a l ,  especially as winter h a b i t a t .  Further stud ies t o  delineate 
both the  extent and value of the hab i t a t  would be required t o  determine 
the  need and/or extent of mitigation. 

The loss of h a b i t a t  fo r  bears, wolves, wolverines, Dall sheep, and 
other animals appears  t o  be minimal.  Other b i rds ,  including raptors, 
songbirds, shorebirds, and game b i r d s ,  do not  appear t o  be s i gn i f i can t l y  
a f f e c t e d  by the reduction o f  h a b i t a t  i n  the area o f  the proposed dams 
and reservoirs, a l t h o u g h  some h a b i t a t  will be lost  f o r  a l l  species o f  
wildlife. 
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Road access t o  the two damsites could have a s igni f icant  impact on 
f i s h  and wildlife resources i n  areas opened t o  veh i c l e  encroachment. 
Specific areas such as Stephan Lake, Fog Lakes, lower Deadman Creek, and 
the  northern slopes o f  the  Talkeetna Flountains could be grea t ly  impacted 
by hunters, fishermen, and other recreationists as a result o f  the 
access road t o  Watana Dam. However, such an impact  i s  properly a func- 
t i o n  of the  establishment and enforcement o f  proper regulations by 
management au thor i t i e s ,  not of the project. 

The proposed reservoirs a t  Devil Canyon and Watana are located 
along a major flyway fo r  waterfowl. Very few waterfowl appear t o  nest 
on the sections of the river t h a t  would be flooded by these reservoir 
proposals .  On the other hand,  the reservoirs would provide su i  t l ab le  
resting areas f o r  waterfowl migrating th rough  the basin. 

Migra t ing  b i r d s  would possibly suffer some mortality from co l l i -  
s ions  w i t h  towers or  lines, b u t  such losses should be negligible. The 
l ine would general l y  para1 lel normal north-south migra t ion  routes. The 
cables would be large enough t o  have a h igh  degree of visibility and 
would be widely enough spaced t o  be ineffective snares. Electrocution 
of b i r d s  i s  a l so  unlikely since the  distance between lines and between 
fines and ground would be great enough t o  make shor t ing aut by b i r d s  
a ln~os t  impossl'ble. 

A t ransmiss ion  l i n e  per se will  not  have many impacts upon w i l d -  
I i f  e;  most of the  impacts w i  1 l be as a resul t of construction and 
~naintenance, D i r e c t  d e s t r u c t i o n  will a f f e c t  the less mobile animals 
such JS the snlall mammals, whose territories may be small enough t o  be 
encompassed by the construction area. The significance o f  t h i s  i m p t c t  
t o  these animals i s  small i n  relation t o  t h e i r  popula t ion  i n  surrounding 
d r P d 3  * 

Recreation: Much of the Upper Susi tna R i v e r  Bas in ,  except  near the 
---7- 

Uenal i Highway and Lake Louise v i c i n i t y l y ,  has 1 i t t l e  recreational a c t i -  
v i t y  a t  the  present t ime.  A combination o f  poor road access, rough 
terrain,  and g rea t  distances l imi t s  the use of the 5,800-square-rnile 
basin,  especially the l ands  d i rec t ly  impacted by t h i s  alternative, t o  a 
few hunters, fishermen, and campers who utilize these lands  for recrea- 
t i o n a l  purposes. 

The construction of the proposed hydroelectric project would have 
an i ~npac t  on a number of present and projected recreational a c t i v i t i e s  
bo th  i n  the im~ediate dam and reservoir areas and downstream from the 
dams I 
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A t  the present t ime, the -Susi tna River upstream from Portage Cree& 
t o  the Denali Highway bridge i s  a free-flowing river with few signs of 
man's a c t i v i t i e s .  The construction o f  dams on the river would change 
sections o f  t he  river i n t o  a series o f  manmade lakes. T h e  violent ,  
whitewater sec t ion  o f  the river through the area known as Devil Canyon 
would be substantially inundated by a dam a t  the Devil Caslyon s i t e .  
Other areas of the river would a l so  be changed f rom river-oriented 
recreational opportunities ta  lake-oriented recreational ac%*iv iut ies.  

Improved raoad access i n t o  some areas of the upper Susitna basin 
would substantial 1 y increase pressures on a1 7 the resources impacted by 
outdoor recreational a c t i v i t i e s  w i t h i n  these areas, 

The construction o f  project-oriented recreational facilities would 
substantial fy increase the recreational use o f  the areas around the  
proposed dams and reservoirs. These recreational faci l i t i e s  could 
include visitor facil i t i e s  a t  the dams, boat launching f a c i l  i t i e s  on the 
reservoirs, campgrounds, p i c n i c  areas, trail systems, and other related 
recreational f a c i l i t i e s .  Recreational facilities a t  Devil Canyon and 
Watana could a l s o  be developed t o  complement the 282,000-acre Denal i 
S t a t e  Park complex, w h i c h  i s  located on the Parks Highway just west o f  
the settlement of Gold Creek, 

Few people reside w i t h i n  a 100-mile radius o f  the  project area a t  
the present time and day-use o f  the project Lry local residents would be 
min.iina1. 

A project related recreational development program woull d invo lve 
cooperation between the Bureau o f  Land Management and the operating 
agency for maintenance of the developed recreational fac i  1 i t i e s .  The 
projected recreational program would provide fo r  an est imated 77,000 
use days of recreation, mostly f ishing, camping, h i  king, and sightseeing. 
T h i s  i s  the source sf the recreational benefit, 

: The current 
and no Nations 

ected by the project. A recently completed study f o r  
the Corps o f  Engineers, made by the Alaska Division o f  ~arks, ,  i n d i c a t e d  
11 historic s i t e s  w i t h i n  the study port ion o f  the upper Susi1;na b a s i n ,  
a1 1 of which are related t o  the discovery o f  gold .  0 ~ e  knowrt s i t e  

i s  i n  the proposed reservoir impoundment areas. 

Only one archaeological s i t e  has been examined w i t h i n  Ltle study 
area o f  the upper Susitna basin, and i t  has never been excavated. Th is  
i s  the Ratekin s i t e ,  several miles east o f  the Susi  tna River near the 
Denal i Highway. The D i v i s i o n  o f  Parks survey projects a "cot1 o f  $0 
zones of possible archaeological interest w i  t h i r r  the Devil Canyon and 
Watana impoundments. 



: The Susi tna  River  basin in the proposed reservoir impound- 
i s  generally favorab le  for  various types o f  mineral deposits, 

bu t  the area has  never been mapped geological l y .  An extensive mineral 
rs ia i~ i ina t ion  program i s  expected t o  be necessary i n  the  areas o f  proposed 
hydroelectric development, and this program would probably be funded t o  
assess mineral resource potential. 

: Most o f  the power generated by hydroelectric 
deve7 Susi tna  River would be u t i l  --i zed i n  the Fairbanks-  
Tanana Val ley and Anchorage-Cook In le t  areas. For t h i s  study, a trans- 
miss ion system, cons i s t i ng  o f  two 230-kv s i n g l e  circuits from the project 
area t a  Fairbanks,  and two single c i r cu i t  345-kv lines t o  the Anchorage 
area, i s  planned, A71 lines would generally parallel the Alaska Railroad, 
and would be connected t o  generat ion f a c i l  i t i e s  a t  both Devil Canyon and 
Watana, 

Most direct impacts o f  the transmission line upon vegetation would 
be re la t ive ly  smal l w i t h  respect t o  the magnitude o f  surrounding unaffected 
l and .  Up t o  6,100 o f  the approximately 8,200 acres o f  right-of-way 
would have t o  be cleared. The cleared right-of-way would have a major 
impact on scenic q u a l i t y .  Regrowth beyond a limited he igh t  would have 
t o  be prevented by maintenance so t h a t  cuts through  forested areas would 
be permanently v i s i b l e .  I n  more open areas a t  h igher  elevations, such 
as Broad Pass, t h i s  ef fec t  would be as significant. However, i n  such 
areas the line i t s e l f  would be vis ible ,  

Disposal of s l a s h  and debr is  has potentially adverse effects on 
ren~aini  ng vege ta t ion  and other resources. Regardless o f  the method o f  
disposal chosen, some impacts could be expected. 

Roads: Permanent roads would be b u i l t  t o  provide access f rom the 
~arksHighway t o  the D e v i l  Canyon and Watana damsites. Permanent roads 
would a1 so provide access t o  proposed recreational f a c i l  i t i e s  w i t h i n  the 
project area. Temporary roads fo r  project construction and reservoir 
c lear ing  operations would a l so  be constructed. 

Resource values impacted by proposed roads include f i sh ,  wi ld1 i f  e, 
vegetat ion,  recreation, scenery, water, and sai ls .  A i r  and noise 
pol l u t ion  related t o  road construction and d u s t  generated by veh-icle 
travel on unpaved roads could a lso  be significant though temporary 
adverse environmental impacts.  

Design, loca t ion ,  construction, rehabilitation, and maintenance o f  
a project road system should  g i v e  prime consideration t o  the utilization 
o f  good landscape management practices . 



Construct ion A c t i v i t i e s :  Project r e l a t e d  construction a c t i v i t i e s  
would the dams and related facilities; the 
c l e a r i n g  o f  reservoir areas; the construct ion o f  roads, electrical 
distribution systems, and recreational fac i l  i t i e s ;  and the b u i l d i n g  of 
f a c i  l i t i e s  fo r  workers. The construction o f  the Devil Can;von and 
Watana project i s  estimated t o  take 10 years t o  complete, w i t h  an 
estimated 5 t o  6 years required fo r  construction a t  each o f  the  two 
s i t e s .  The a c t i v i t i e s  will overlap as simultaneous construction will 
occur i n  the f i n a l  1-2 years of  the Watana project. 

The a c t i v i t i e s  themselves would cause varying degrees of physical 
pollution t o  the a i r ,  land,  and water w i t h i n  the project area and t o  
some areas outside the development area. F i s h ,  wildlife, l iegetat ion, 
v i sua l  resources, soi l s , and other resource val efes coul d be severely 
impacted by construction a c t i v i t i e s .  

Roads and other  facilities would be needed in order t o  ob ta in  
materials from borrow sources an3 quarry s4!tes for  the construction 
of the dams. Areas would a lso  be needed t o  dispose o f  some materials 
and debri s, All construction a c t i v i t i e s  could be control 1 ed to m i n i m 1  ze 
o r  t o  eliminate adverse environmental impacts; environmental enhancement 
could be considered where feasible, 

Workers' Facilities: No communities w i t h c i n  commuting distance o f  - 
the prop( k% could absorb the number o f  workers required 
f o r  t he  cons t ruc t ion  of the  dams and reTated facilities. ~emporary  
construction camps w i t h  the necessary facilities would need t o  be pro- 
vided dur ing the  construction periods. Permanent facilities would have 
be bu i  l t fo r  ma1 ntenance and operational personnel after completion o f  
the const ruct ion phase. 

The construction and operations o f  the workers '  camps would have t o  
meet S t a t e  and Federal pollution control laws and s tandards ,  and a l l  
activities could be control led t o  minimize the adverse environmental 
impacts presented by the camps. 

Esthetics: The project would be located i n  areas that: have prac- 
lo permanent s igns  o f  man's presence. The land between Portage 

Creek and the Denali Highway i s  an undisturbed scenic area. 
I 

The construction o f  a hydroelectric project would have a substan- 
t i a l  impact on t he  e x i s t i n g  natural scenic resource values w i t h i n  the 
project area. Any dam construction on the  upper Susi tna would change a 
free-flowing river i n t o  a series of manmade lakes.  D e v i l  Canyon reser- 
v o i r  would f luctuate u p  t o  5 feet,  wh i l e  Watana reservoir could f luctuate 
u p  t o  120 f e e t  below f u l l  pool under rLormal operat ing condi t ions .  The 
seasonal f l u c t u a t i o n  of the Watana impoundment would not  have a substan- 
t i a l  scenic impact, inasmuch as the major drawdown would occur i n  t h e  
winter when pub1 i c  access was not possible, and the  pool would be 



essential l y  ref i l led by the time access was restored. The  whi tewanter 
sect ion of the S u s i t n a  River t h r o u g h  Devil Canyon would be substantially 
i nundated by a dam a t  Devil Canyon. Roads and transmission 1 ines would 
a l s o  impact the natural  scenic resource value: o f  the area, 

A f t e r  dam construction, many visitors could view the mnmade 
structures and t h e i r  reservoirs. ! t can be expected t ha t  a considerable 
nunlber af tourists and S t a t e  wsidents  would v i s i t  the dams, 

I f  consideration were g iven  t o  minimizing the adverse impacts of 
construction a c t i v i t i e s ,  a great deal could be accompl ished t o  maximize 
scenic resource values w i t h i n  the project area. Good landscape manage- 
ment practices would add substantial 1 y Lo the recreational experience of 
the project visitor. 

A i r  Pollution: Most o f  t h e  e x i s t i n g  electrical power in the 
~ o u t h c e n t r m a i l  be1 t area i s  produced by gas, coal, and o i l  -fired 
generating units which cause varying degrees o f  a i r  pollution. 

Cook Inlet  gas i s  a c lean  fuel t h a t  causes few serious a i r  pollu-  
t i o n  problems a t  the present t ime. The existing gas turbines have very 
low efficiencies and give o f f  v i s i b l e  water vapor emissions dur ing  the 
colder winter months. Also,  nitrogen emissions could be of s i g n i f i c a n t  
concern f o r  any proposed larger gas-fired p lan ts .  

Hydroelectric energy could replace the burning o f  fossi 1 fuels f o r  
electric power generation i n  much o f  the Fairbanks area and could help 
t o  alleviate winter i c e  fog and smoke problems, which are caused i n  p a r t  
by coal-fired electr ical  p l a n t s  i n  t h a t  area. 

Hydroelectric projects provide a very clean source o f  power w i t h  
practically no direct  a i r  pollution-related problems. T h i s  type o f  
elect r ica l  power generation could reduce a s u b s t a n t i a l  amount o f  future 
a i r  pollution problems assoc ia ted w i t h  the b u r n i n g  o f  g a s ,  o i l ,  and 
c o a l ,  

An ice-free stretch o f  warmer, open water below Devil Canyon Dam 
could cause ice-fog conditions i n  t h a t  area d u r i n g  periods o f  extreme 
co ld  weather, 

Po~lation: S u b s t a n t i a l  i n c r ~ . ~ s e s  i n  population are expected 
w i t h i n  the-3outhcentrd Ra i l be l  t area . L , l r o ~ g h  the year 2000, and w i t h  
the posslble relocation of Alaska's Sta te  cap i t a l  from Juneau t o  the 
Railbelt, an  additional populat ion impact can be expected i n  this area. 

The population of the area w i 7  I increase w i t h  or  without  the 
development o f  hydroelectric projects proposed for the Susi tna River; 



construct ion o f  the p r o j e c t  i s  not expected t o  have any significant 
e f f e c t  on averall popu la t ion  growth.  

Economics : The proposed two-dam Devi 1 Canyon- Watana hydro- 
e l ec t r i c  d would have a min imal  t o  moderate overall e f f e c t  
depending on various factors  involved i n  the construction program 
i t s e l f .  I f  the construction u n i t  i s  brought in from outs ide A'laska t o  
develop t h e  project,  the social and economic impact on the local system 
would be minimized, b u t  i f  the project were constructed us ing  substan- 
t i a l  labor  and material from the Anchorage-Fairbanks area, i t  would have 
a more moderate e f f e c t  on local conditions d u r i n g  construction of the 
project  and would help t o  stabilize economic condit ions durjing t h a t  
development p r i od .  I t  i s  projected t h a t  about 80 percent (878 

of the  labor  Force would be local and that ha1 f 
a t  a's labor t h a t  would otherwise be un- o r  lilntfenne 

The resulting b e n e f i t  t o  such labor i s  the source o f  Area Redevelopment 
benef i L, 

Various community, borough, S t a t e ,  and p r i v a t e  f a c i l i t i i e s  and 
agencies would be impacted t o  vary ing degrees by the workers involved i n  
the construct ion o f  the proposed project. Workers' camps would be but1 t 
i n  the  v i c i n i t y  o f  some o f  the various construction a c t i v i t i i e s ,  bu t  
additional impacts would be created by the families o f  the construction 
workers l i v i n g  i n  various nearby comrruni t i e s ,  who would require addi - 
t ional  facilities and s e r ~ j c e s ~  

A f t e r  the construct ion o f  the project, an '.f;:iated 45 permanent 
personnel would be required t o  operate and maintain the project and 
project-related f ac i  1 i ties--these people would not create a significant 
overal l socioeconomi c iinpact on the Kai 1 be1 t area. 

Other Effects: T h e  l ands  w i t h i n  the reservoir areas have sporadic -- 
occurrences o f  permafrost. The lakes would thaw such material t o  a 
considerable dep th  and increase the probabi 1 i t y  o f  earths1 ides and 
erosion o f  the material. However, the overburden d e p t h  t o  rock i s  
q u i t e  shallow throughout most o f  the sharply  incized canyon terrain 
o f  the two reservoirs and the quanti t ies  o f  materials which would be 
invo lved i n  such s l i d e s  and/or  erosion are t h u s  not  considered s i g n i f i -  
can t  either i n  terms of rese~vair sedimentation o r  in the creation o f  
large waves o f  danger t o  the dams. I t  i s  est imated t h a t  of the 210 
m i  les o f  combined shore1 ine. 40 m i  1 es could experience s i g n i f i c a n t  
erosion, while the  remaining 170 m i l e s  would be subject  t o  only minor 
ef fects .  The ef fec ts  of even the severe erosion wouf d be expected t o  
l a s t  only a few years u n t i l  the thawed and saturated slopes had attained 
equilibrium. 



* The response o f  the aevil Canyon- 
t o  the study objectives i s  sumar ized  

Power: Provides 6.91 billion kilowatt-hours average annual 
energy. Meets the  projected demand u n t i  1 the mid-1990's. 

HI ocad Control : Pragl'des minor f losd ctlntanol b e n e f i t s  , 

A i r  Pollution: Provides p a r t i a l  a i r  pollution abatement by 
disp lac ing  and o r  delaying increased use of coal i n  
Railbelt area, 

F i s h  and Wildlife: D i r e c t  loss of 50,550 acres of land 
including 2,100-3,100 acres o f  cr i t ical  w i n t e r  moose 
h a b i t a t .  Possible adverse e f f e c t  on car ibou migration 
and anadronous f i sh ,  Prsbabl  e c rea t i on  o f  300-400 
acres o f  replacement moose h a b i t a t .  Possible contr i-  
b u t i o n  t o  establ ishment o f  non-migration f ish population. 
Provides 50,550 acres o f  poss ib le  waterfowl resting area.  

Recreation: Provides 1 i g h t  use recreational fac i l  i t i e s  
equivalent t o  77,000 v i s i t o r  days. Adverse e f f e c t  on 
9 m i  1 es of whi  tewater boa t ing  po ten t i  a1 . 

Conservati on of  Nonrenevabl e Resources : Conserves equivalent 
o f  5.85 m i  1 1 ion tons o f  coal annual l l .  

Energy Independence: Conserves equivalent o f  712.9 billion 
cubic  f e e t  of natura l  gas, or 15.2 million barrels o f  
o i l  annually. 

tana-Dena7 i : Thi  s a1 ternat ive w o d d  be i d e n t f  caf .Lo the  
sys-tern except  f o r  the addition a f  a 260-foat-high 

r a r th f  i l  l dam a t  river m i l e  248 near Denal i . T h i s  dam would provide an 
additional storage area of 54,000 acres, and would have no powerhouse. 
The f i r s t  cost of t h e  three-dam system i s  estimated as $1.89 b i i  l i on .  
Annua l  c o s t s  are estin~ared as $1 15,566,000, including $2,600,000 Por 
opera t ion ,  maintenance, and replacenients. Average annual project 
benefits aeerue as fsl lsws: 

Power $133,922,000 
Recreation 300,000 
f l o o d  Contrd  50,000 
Area Redevel opment 10,905,000 

bota l  $145,177,000 

The B/C  r a t i o  i s  1 .3  t o  1. 
Net annual benef i t s  are $29,611,000. 
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The system would have an average annual energy output  o f  6.91 
billion kilowatt-hours and a firm energy output  o f  6.80 billion k i l o -  
watt-hours from an installed capac i t y  o f  1,552 MW, The project c o s t  of 
energy t o  the dis t r ibu to r s  would be 21.0 mills per kilowatt-hour. 

Project e f f e c t s  would be essentially ident l ' ca l  t o  the two-dam 
project, except as follows: 

River Flows : Average regulated downstream f l ows  a t  Devil Canyon - 
would range from about 8,900 c f s  i n  October t o  11,000 c f s  i n  February. 
I n  extreme years, the f lows would range from 7,800 c f s  t o  16,000 cfs.  
Overall, the e f f e - t  would be t o  provide better river regulation.  Flood 
contra1 would renajn essentially unchanged wi th  f lood control bene f i t s  
identical . 

Wa tr - : Devil Canyon reservoir would remain unchanged. 
Watana reservoir would receivz less heavy sediment, approximately 3.5 
million tons per year rather than 7.1 million tons per year.  ~ e h a l i  
reservoir would have a h i g h  pool surface area of 54,000 acres and would 
f luctuate an average o f  30 t o  40 f e e t  annually t o  a low surface area o f  
35,000 acres. The reservoir would be 34 rniles long  and 5 nliles wide a t  
h ig?  pool .  The pool would force relocation o f  79 miles of the Denali 
Highway. 

F i s h :  Resident f ish would be severely impacted by t he !  f l u c t u a t i n g  --- 
pool .  Sonle might survive i n  the  tributary streams a t  low ptool , but  many - 
would be t rapped  i n  temporary poo ls  and d i e  d u r i n g  drawdown. Downstream 
e f f e c t s  on anadromous f i s h  would be identical t o  the preceding plarb. 
Adverse e f f e c t s  t o  resident f i s h  i n  Watana reservoir could be increased 
marginal 1 y s ince  the f luc tua t ion  of t h a t  reservoir would be increased 
from 95-120 f e e t  annually t o  110-140 feet,  providing a less favorable 
environr~er~t. Stock ing  of Denal i reservoir would probably be nonbene- 
f i c l a l  i n  t h a t  the  pool  fluctuations would have the same adverse e f f e c t s  
on these f i s h  a s  on f i sh  now resident t o  the t r i b u t a r y  streams. 

Wildlife: ----. The inlpacts on wildlife would be increased great ly.  O f  
the 54,000 acres i nunda ted  by Denal i reservoir*, an estimated 52,000 
acres are m o i s t  t u n d r a  and potho le  lakes w h i c h  provide moderate h a b i t a t  
t o  moose and are h i g h l y  significant as caribou "ab i ta t .  In  addition, 
the lakes,  estimated Lo number about 400, provide s i g n i f i c a n t  r e s t i n g  
and nesting for waterfowl. Effects a t  the two downstream dams would a o t  
be significantly changed. Humail access, v i a  t h e  reservoir a t  fu l l  pool,  
would be improved t o  the headwater areas o f  the Susi t n a  Rive;-. The 
ma jo r  ecosystem i n  these areas, a lp ine  t u n d r a ,  i s  q u i t e  fragile and 
coul d be adverse.] y impacted if access were not careful l y  regulated . 
The Denali reservoir would have a h igh  water shoreline about  100 miles 
long.  However, because of the frequent and r a p i d  pool fluctuations. 
l i t t l e  beneficial h a b i t a t  could be expected t o  develop. 



Recreation: -- T h e  Denali rerervoir cokild have significant adverse 
i m p a c - c  onaresent  recreational uses made o f  the area. Moose and 
caribou hunting i n  this area now accessible by the Denafi Highway 
provides a large p a r t  o f  the present recreational a c t i v i t y  i n  the  Upper 
Susi t n a  River Basin., E s t a b l  ishment o f  the reservoir, by -emo\ling much 
o f  the sui table  h a b i t a t  of the game animals, would greatiy reduce the 
hunting oppo r tun i t i es .  Because of t i ie  f'l uctuations i n  t h e  reservoir 
'level and the  resui t i n g  unfavorable condi t ions  f o r  f ish,  l i t t l e  i f  ar:y 
replacement recreational opportunity woald be provided t o  o f f s e t  this 
loss. No recreational facilities would be provided a t  t he  reservoir i n  
view o f  the unfavorable condi t ions.  

In addition t o  the s ing le  s i t e  
of  h i  chaeological interest contained 
i n  the two-dam system, the Benali reservoir would emcampass 20 archaeo- 
logical zones o f  interest and 3 po ten t i a l  historical s i t e s .  

The area adjac@nt  t o  the Dsnal i reservoir has a l o n g  and 
cont-m" i s to ry  of go ld  m i n i n g .  A1 though no a c t i v e  mines would be 
i nundated by the reservoir, further exploration and/or development 
w i t h i n  the confines o f  the impoundment would be hampered o r  precluded. 

Because Denal i Dam would have no generation 
ransmission fines o r  e f f e c t s  would result. 

Roads: I n  a d d i t i o n  t o  the effects of the two-dam system, there 
wou l d- required relocation of about  19 miles of the Denal i Highway. 
The Lerklporary construction access roads would, for the  most p a r t ,  be 
mergpd i n t o  the  permanent road. The most significant ef fec ts  o f  the 
relocation would be loss o f  about 200 addi t iona l  acres of  wi ld1  i f e  
h a b i t a t  and better access t o  the damsite vic ini ty ,  which could impose 
added pressures on wildlife. 

Construction ----=@-- A c t i v i t i e s :  The general e f f e c t s  would be those 
l i s t d  f o r  the two-dam sy&sm \.ti", hthe a d d i t i o n  o f  an est imated th ree  t o  
four  years crf such a c t i v i t y  a t  the  Denal i s i te .  

Workers' Facilities: Construction of a Denali '3m would require a 
t e inpoGy  camp fo  600 workers sf nce the only nearby setti1 ements , 
Denal i and Paxson, do not have facilities which could absorb the  work- 
force. The impacts and controls rec,irired would be the same as listed 
fo r  the two-dam system. 

Es"chetics: The Denal i Dam and reservoir, w i t h  t I je  Denal i Highway 
cross m structure i t se l f ,  would be h igh ly  visible t o  a l l  motor 
t r a f f i c .  T h e  reservoir a t  less t h a n  f u l l  pool would have a desfinite 
adverse impact on the scenic values of the area. Because o f  the gener- 
a l l y  f l a t  terrain w i t h i n  the reservoir, even a few feet o f  f luc tua t ion  
i n  the pool level would create a wide " b a t p t u b  r i n g "  o f  defoliated 
shore. A t  large drawdowns, ttle ring could be a mile o r  more i n  width. 



No means of prevent ing or  significantly lessening the impact o f  this 
feature i s  compatible w i t h  the power production objective which requires 
the drawdown, 

A i r  Pol l u t i on :  Except for  the short-term e f fec ts  o f  construction 
a c t i v  i Dam, the e f f e c t s  o f  the three-dam system would be 
identical t o  the two-dam system. 

Soc ia l :  The e f f e c t s  would be the same as fo r  t he  two-dam system 
excepr addl t ional  employment would be provided. The increased 
Area Redevelopment benef i ts  reflect the addi t iona l  use of un- o r  under- 
emplayed labor i n  the i . ~ n s t r u c t i o n  of the add i t iona l  dam and facilities. 
As previously stated, ::he addition of the Denal i Dam would result i n  an 
increase o f  4, from 45 t o  49, i n  permanent jobs created in operat ion and 
maintenance o f  the dam system. The construction o f  permanent 1 i v i n g  
quarters a t  the damsite might  be foregone i n  favor o f  locat ing the 
personnel a t  Paxson. 

Other E f f e c t s :  The Denali reservoir area i s  underlain by perma- 
f ros ty would cause a s i g n i f i c a n t  thawing o f  this materi-al . 
Because o f  the very f l a t  terrain, earthslides should  not be o f  conse- 
quences. However, the materials are generally very fine-grained and 
when thawed and saturated could have poor structural integrity when 
subjected t o  earthquakes. As such, the materials pose a difficult 
technical  problem ;n the des ign  of a Denal i Dam. The cos t  o f  adequate 
remedial foundat ion  treatment for  the structure i s  a s i gn i f i can t  fac tor  
i n  the overall c o s t  o f  w h a t  would otherwise be a relatively small dam. 
Erosion o f  the thawed shore1 ine would not contribute signiif icant ly 
t o  sedimentation o f  the reservoir. I t  i s  estimated t h a t  a l l  o f  the 
I(j0-mile shoreline could  be subject  t o  severe erosion u n t ; i l  equilibrium 
was restored and vegetat ion reestablished. 

: The response o f  the Devil Canyon-Watana- 
t o  the study ob jec t i ves  i s  summarized 

a s  follows: 

Power: Provi oes 6.91 b i  11 ion k i  lowatt-hours average annual 
energy. f leets the  projected demand u n t i  1 the  nlid-1990's. 

FSood Control; Provides minor f lood  control benefit. 

Air Pollution: Provides partial a i r  pollution abatement by 
displacing and/or delaying increased use o f  coal in 
Railbe1 t area, 

F i s h  and Mildlife: D i r e c t  loss o f  104,550 acres o f  l and ,  
including 2,100-3,100 acres of cr i t ica l  winter moose 
habi t a t ,  and 52,000 acres of important cart bou h a b i t a t  



and waterfowl nesting area. Possible adverse e f f ec t s  
on car ibou  migrat ion and anadromous f i s h .  Probable 
c r e a t i o n  of 300-400 acres o f  replacement moose hab i t a t .  
Poss i  bf e contribution t o  es tab l  i shment o f  nonmigratory 
f i sh  population. Provides 704,550 acres of possible 
waterfowl resting area, 

Recreation: Provides l i g h t  use recreational facilities 
equivalent t o  77,000 visitor days. Adverse ef fect  
on 9 mi les  o f  whitewater boat ing potential. Probable 
adverse e f f ec t  on recreational h u n t i n g  and f i s h i n g  
i n  54,000-acre Denali reservoir. 

Conservation o f  Nsnrenewabfe Resources: Conserves 
equivalent of 5.85 million tons o f  coal annually. 

Energy Independence: Conserves equivalent of 112.9 billion 
cubic f ee t  of natural  gas, o r  15.2 million barrels o f  
o i l  annually. 

: Th?s alternative would consist s f  
v i l  Canyon and Denali wi th  a lower 

f e e t  v s  P , ~ O  f e e t  earthfill Watana ~ a i  and a 455-foot-h igh earthfill dam 
i n  Vee Canyon a t  the extreme head of Watana reservoir a t  river m i l e  208. 
The t h ree  downsteam dams would have powerhouses and switchyards. An 
additional 40 miles of access road would connect Vee Dam t o  Watana Dam. 
An additional 40 miles of transmission line would a lso  be required t o  
connect Vee Dam t o  the downstream system. The dam would have a visitor 
center, a boat ramp, and limited recreational facilities. The project 
f i u a s l  cost  i s  es t imated as  $1.95 billion. Annual cos ts  are estimated as  
$102,491,000, i n c l u d i n g  $3,200,000 f o r  operation, maintenance, and 
replacements. Average annual project b e n e f i t s  accrue as follows: 

Power $107,865,000 
Recreation 400,000 
F'l ood Control 50,000 
Area Redeve1 opment 10,971,000 

T o t a l  $119,286,000 

The B / C  r a t i o  i s  1 . 2  t o  1 .  
Net annual b e n e f i t s  are $1 6,795,000. 

The systern waul d have an average annual energy output  o f  6.88 
billion kilowatt-hours and a firm energy output of 6.15 billion 
kilowatt-hours f rom an installed capacity o f  1,404 MW. The projected 
energy c o s t  t o  the distributors would be 24.3 mills per kilowatt-hour. 
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Project impacts o f  the Devil Canyon, Watana, and Denaii Dams would 
be essentially as described previous1 y, except t h a t  Watana reservoir 
would have an area of only 14,000 acres. Gecause the most favorable 
wildlife h a b i t a t  i s  i n  the v i c i n i t y  o f  the stream-river confluences, 
there would be essentially the same losses o f  c r i t i ca l  winter moose 
h a b i t a t  as w i t h  the higher dam an& lerger reservoir. Vee reservoir, 
about  9,400 acres i n  extent ,  would impose the fol  lawing additional 
impacts. 

River F l  ows : Average regulated downstream f 1 ows a t  Devi 1 Canyon 
___IIU 

would ra about 7,900 c f s  i n  October t o  about 12,200 c f s  in 
August. In extreme years,  the f l ows  would range from 5,800 c f s  i n  
October t o  23,000 c f s  in August, River regulation would be somewhat 
b e t t e r  than t h a t  o f  the two-dam system and not as good as t h a t  c f  the 
three-dam system. Flood control benefits wpF-!d be identical i n  o r i g i n  
and value t o  the other plans,  

: Sediment entrapment a t  Watana reservoir would 
decrease further t o  2.0 mill i o n  tons per year from the 3.5 million tons 
per year o f  the three-dam system, the difference being the entrapment o f  
Vee reservoir. All other  downstream water  qua1 i t y  e f f e c t s  would remain 
essentially unchanged. 

F i s h :  The lower Watana reservoir level would o f f e r  less opportuni ty  
f o r  a m i n g  resident f i s h  t o  get t o  the upper tributaries above the 
steep sections o f  these tributaries w h i c h  now bar use of t h i s  possible 
h a b i t a t .  I n  a d d i t i o n ,  Vee reservoir would f lood  the mouth o f  Tyone 
River w i t h  a f l u c t u a t i n g  and turbid pool and would, i n  a l l  l i ke l ihood,  
severely decrease the present resident f i s h  population of this, the main 
clearwater t r i b u t a r y  o f  the upper Susi tna River. Fluctuations i n  Watana 
reservoir would be decreased t o  an average o f  80-95 fee t ,  w h i c h  might 
o f f e r  p o t e n t i a l  f o r  establ ivhment of a lake-oriented f i s h  populace by 
stocking. Simultaneously, f luc tua t ion  of Denali reservoir would increase 
t o  an average of 40-60 f e e t .  No change would occur i n  e f f e c t s  on f i s h  
below the system o f  dams. 

Wild1 ife:  T h e  a d d i t i o n  o f  Vee reservoir t o  the system would have --- 
a significant impact  on wildlife. About 7,000 acres o f  the 9,400-acre 
reservoir are lowland spruce-hardwood, which i s  prime moose h a b i t a t  and 
favorable  f o r  smaller mmals because o f  i t s  diverse vegetation. The 
inundated l ands  are much less precipitous than those o f  the Dev i l  Canyon 
and Watana reservoirs and are not only more favorab le  for ,  but  are much 
more heavily used by wildlife, especially by moose. I n  addi t ion,  i f  the 
reservoir systems should prove t o  be a barrier t o  traditiclnal caribou 
m i g r a t i o n  routes, forcing the caribou t o  go around them, Vee reservoir 
would increase the detour mileage from 25 t o  45 m i l e s  from the Kosina 
Creek-Jay Creek v i c i n i t y .  The Vee reservoir would have a high-water 
shore1 i n e  about 100 m i l es  long. Because o f  the large and frequent 
pool f l uc tua t ions ,  l i t t l e  beneficial h a b i t a t  could be expected t o  develop. 



Recreation: Vee reservoir would increase the recreational poten- 
:-reservoir by reducing the f luc tua t ion  level o f  t h a t  
The Vee impoundment and the additional access provided by 

the necessary roads wouf d provide added recreational opportuni ty i n  
themselves, a1 though .tile Vee reservoir would have an average drawdown of 
90-700 fee t .  As w i t h  the  two downstream reservoirs, low density fishing, 
boa t ing ,  h i k i n g ,  and camping use would be most in keeping wi th  'the 1 
and location. An increase in use dajfs t o  about 100,000 from 77,000 
would g i v e  recreational benef i ts  estimated a t  $400,000 annual l y  . 

Improved access would a1 so tend t o  increase h u n t i n g  pressures in 
the  area extendl 'ng from Watana Dam t o  Vee reservoir. As a result, added 
pressures would a l so  be placed on responsible agencies t o  insure proper 
resource management. 

The area a t  and avound the  
of occupation and use by man. 

Vee r e s e r v o i r  would a f f e c t  25 zones o f  potential archaeological interest, 
by f a r  the most o f  any single reservoir studied. Representatives o f  the 
n a t i v e  people of the region have indicated t h a t  the Tyone River  con- 
fluence w i t h  the S u s i t n a  River is a long-used and valued area which they 
would no t  care t o  see disturbed, Construction o f  the reservoir would 
b e n e f i t  archaeological knowledge i n  t h a t  i t  would spur exploration o f  
t h a t  area; however, i t  would adversely a f f e c t  both the interests o f  the 
n a t i v e  peoples and future poss ib l e  archaeological explorations. 

M i n i n ~ :  The Vee reservoir would, i n  i t s e l f ,  have little probable 
e f f e c m  mining p o t e n t i a l  beyond t h a t  o f  the other impol~ndments o f  the 
system, especially Denali reservoir. 

: An additional 40 miles o f  transmission 1 ine 
t o  connect Vee Dam and powerhouse t o  the system do\+fnstream would be 
required. T h i s  waul d i nvol~fe additional c i  earing and disturbance o f  
approximately 900 acres.  The effects o f  this would be the same as fo r  
the  rest  o f  the  transmission route i n  type, , -ut  would be increa~sed i n  
proportion t o  the  added line l e n g t h .  

Roads : An add! t i o n a l  40 miles o f  access road would a1 so be required 
f o r  t m e  Dam. T h i s  would require approximately 500 additional acres 
o f  h a b i t a t  loss and disturbance of wildlife. T h i s  particular section o f  
road would intersect Lhe genera! earl  bou migra t ion  routes i n  the Kosina- 
Jay Creeks v i c i n i t y .  A1 though the road should pose no bar t o  migration, 
lhere waul d be possible interference bet~een the animal s and humans 
inasmuch as the road would be open t o  vehicles dur ing the summer when 
the  northward movement o f  the herd could be expected. 

Construction Activities: The liype of ef fects would be t he  same as 
f o r  ams. Vee Dam would prolonq the oeriad o f  

w 

effects by about f i v e  more years. 
I 



Workers' Facilities: As w i th  the preceding systems, no existing 
comuni  t-bsorb the  project workforce. Cornmuti ng distance from 
the nearest established camp facility, Watana Dam, would Be too great 
f o r  economical use o f  these facilities. Thus, a temporary camp would be 
required in the v i c i n i t y  of the damsite. The e f f e c t s  would be identical 

C 4 FA and a d d i t i v e  t o  those previously d e s c r i ~ e ~  ,r the two-and three-dam 
systems. 

Esthetics : The previously discussed adverse v i s u a l  impacts would 
Ic.I*IIIv 

be increi The " b a t h t u b  r i n g "  a t  Denal i reservoir would be increased 
by the added drawdown. The Vee reservoir area, not so much the steep 
canyon sections downstream o f  Oshetna River, b u t  the more gently sloped, 
rolling terrain i n  the iyone River and upstream area, would acquire a 
similar r i n g  o f  defoliated barren land which would decrease the scenic 
value  drast ical  l ye  These would be 3ddi t i o n s  t o  the downstream e f f e c t s  
described for  the other systems. 

A i r  Pollution: Except f o r  the short-term ef fec ts  d u r i n g  construe- 
t i  on e e f f e c t s  of the four-dam system would be iden t i ca l  
t o  the three-dam system. 

Social : The e f f e c t s  would be the same as f o r  the two- and three- 
-7 

dam systems except t h a t  additional employment would be provided. The 
Area Redevelopment bene f i t s  from t h i s  p l a n  reflect  the increase i n  use 
of un- o r  underemployed labor over the other plans. Facilities would 
have t o  be provided a t  the dam for permanent operatf ng personnel. I t  i s  
est imated t h a t  10 additional permanent jobs would be createld by con- 
struction o f  Vee Dam, rais ing the system to ta l  t o  59. 

Other Effects: The e f f e c t s  o f  the reservoir on underllying perma- 
frss t mbination of the effects a t  the downslre,am reser- 
voirs and the Denal i impoundment since the Vee reservoir would l i e  
i n  p a r t  i n  steep canyons w i t h  shallow frozen overburden and i n  p a r t  
i n  f l a t t e r  terrain s i m i l a r  t o  the Denal i area. Tdo significant reser- 
v o i r  sedimentation or slide-caus2d waves would be expected. S i g n i f i -  
can t  shoreline eros ion would be expected t o  a f f e c t  -about 35 miles of 
the shore1 ine fo r  a few years u n t i l  a n  equilibrium condi t ion was 
reached, 

: The response of the Devil Canyon- 
aller*native t o  the study ob jec t i ves  i s  

sumar i zeb  as follsws: 

Power: Provides 6.85 b i  11 ion k i  f owa tt-hours average 
annual energy. Meets the pro jected demand u n t i l  
the mid-1990ks, 

F l  osd Control : Provides  m i  nor f lsod control benefits, 



~ Air Pollution: Provides p a r t i a l  a i r  pollution abatement by 
displacing and/or delaying increased use o f  coal i n  
Wailbelt area,  

F i s h  and Wildlife: Direct loss of 84,950 acres of land 
including 9,100-10,100 acres o f  c r i t i ca l  winter  moose 
h a b i t a t ,  and 52,000 acres o f  important caribou h a b i t a t  
and waterfowl nest ing area. Possible adverse ef fec ts  
on caribou migrat ion and anadromous f i s h .  Probable 
creation of 300-400 acres o f  rep1 acement moose h a b i t a t .  
Possible contribution t o  establ ishment o f  non-migratory 
f ish population. Provides 84,950 acres o f  possible 
waterfowl rest i ng area. 

Recreation: Provides l i g h t  use recreational facilities 
equivalent t o  '100,000 visitor days. Adverse e f f e c t  
on 9 miles of whi tewater b o a t i n g  potential. Probable 
adverse e f f ec t  on present hunting-fishing use o f  Tyone 
River  confluence, 

Conservation o f  Nont*enewable Resources: Conserves 
equivalent of 5.83 million tons o f  coal annually. 

Energy Independence: Conserves equivalent o f  112.2  
b i l l  ion cubic feet  of natural  gas, or 15.1 mill i on  
barrels o f  o i l  annually. 

From the preceding evaluations, i t  i s  concluded t h a t  the system 
comprised o f  dams a t  the Devil Canyon and Watana s i t e s  bes t  accomplishes 
t he  o b j e c t i v e  o f  maximizing National Economic Development. The t\nro-dam 
system has the h ighest  B/C r a t i o  a t  1 . 3  and the maximum net bene f i t s  a t  
$33,856,000 annual 1 y w h i l e  producing electr ical  energy equal t o  arjy of 
the o t h e r  plans .  

EQ PLAN 

From the preceding evaluat ions ,  i t  i s  evident t h a t  no means o f  
produc ing  a meaningful outpu t  of electrical energy was found t o  be free 
o f  significant adverse environmental e f fec t s .  The p lan  which minimizes 
the unavoidable adverse impacts on f i s h  and wildlife values while 
providing beneficial contributions t o  a i r  and water quality and social 
we1 l -being 1 s considered t o  c o n t r i b u t e  most t o  the Environmental Qua1 i t y  
ob jec t i ves .  On this basis, the system of two dams a t  Devil Canyon and 
Watana i s  a l s o  the  EQ p l a n .  
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THE SELECTED PLAN 

The two-dam Devil Canyon-Watana system i s  selected as the p l a n  
providing the best overall response t o  the study 3bjectives. The 
following table displays a summary comparison o f  the significant 
f a c t s  and factors which guided formulation o f  the selected plan. 



THE SELECTED PLAN 

The selected plan,  shewn on Plate 1, consists o f  a two-dam 
development on the upper Susi tna  River. The Devil Canyon damsite 
i s  located a t  river mile 134, about  14.5 m i l es  ups-tream from Gold 
Creek, the closest p o i n t  on the Alaska Railroad. The Watana damsite 
i s  located a t  river m i l e  165, approximately 2 river mi les  upstream 
from the upper limit of the Devil Canyon reservoir. GIatana Dam will 
be constructed f i rs t .  

~ WATANA DAM FEATURES 

The main dam, shown on P l a t e  2 ,  consists of an earthfill structure 
810 f e e t  high w i t h  a crest length of 3,200 feet. The upstream s ide  
slope i s  1 on 2.5 and a downstream s ide s lope o f  1 on 2, and thle crest 
elevation i s  2,210 fee t ,  msl. The dam was designed f o r  earthq~(akes 

" 

u s i n g  a Maximum Credible Earthquake of magnitude 8.5 on the  
Richter Scale ,  originating a t  the De F a u l t  40 miles t o  t h  
Consideration was g iven  t o  the  effects o f  a lesser magnitude 
earthquake o r ig ina t ing  a t  t h e  short Susitna Faul t  2-1/2 miles elast o f  
the damsite* 

The saddle  spillway i s  210 fee t  wide w i t h  a low ogee crest a t  
e l e v a t i o n  2162 feet ,  msl , The spil lway i s  controlled wi th  three 59-foot  
x .42- foot  tainter gates. Routing of the des ign  f lood through the 
spillway resulted in a maximum discharge of 193,000 cfs a t  a reservoir 
pool e leva t ion  o f  2205 f e e t ,  msl. 

The i n t a k e  structure i s  approximately 370 feet  h igh  and i s  located 
on the l e f t  bank  about 700 f e e t  upstream from the dam. I t  has m u l t i -  
level In take  por t a l s  s ized  t o  pass a discharge o f  24,500 c fs .  

T h e  diversion p l a n  a t  the damsite consists o f  two intake structures 
i n  t he  r i g h t  abutment, one a t  e l e v a t i o n  1925 and the other a t  elevation 
1725, which j o i n  the two 30- foot  horseshoe diversion tunnels near the 
dam a x i s .  Each of the tunnels i s  about  4,000 f e e t  l ong ,  The facilities 
w i  11 provide protection of the construction s i t e  fo r  a 20-year frequency 
f locd est imated t o  be 72,000 cfs  and a1 low reservoir drawdown under 
emergency condi tions . 

The Watana powerplant i s  located i n  an underground chamber i n  the 
l e f t  abutment and wi l l  house three 236-MW generating units and th ree  
324,000- horsepower Franc i s turbi nes . The powerhouse chamber wi 1 l a1 so 
contain transformers, two 600-ton cranes, machine shop, and other 
necessary equipmen-t, Vehicle access t o  the  powerplant i s  provided by a 
se rv l ce  road 12.3 miles long ,  i n c l u d i n g  a 2o100-foot tunnel. 
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SUt"I4ARy CO$fPARIS@N OF ALTERNATIVE PLANS 

Pi_brJ DESGRI I-TION 

I, Dam Heights 

2. Dependable Capdci t y  

3, S 1 GN 1 F i CAldT !!?PACTS 
a 

C. PLAM EVAiUATfCdfi 

1 .  Contribgtion t o  FlannSng Objective 
a .  F i  m Annual Energy 
b,  Average Annual Energy 
c ,  Percent o f  B a s i n  Potential  
d .  System Dependabi 1 i ty 

2. Re'liti'oiiship to  Four iiccounts 
a .  National Econosriic Lfevetopmeszt ( I IED) 

?YET t d E D  BEt iEFITS 
UtVEFIT-TO-COST @\TI0 

b .  Envi  rssnniental qua i i ty {EQ) 
Acreage Enundated or  Destroyed 
Dravddov~n Zone Acreage 
Strezn Miieage Inundated or  Degraded 
Whi Lewa ter ? 4 i  1 eage f nundated 
I l a j ~ r  Ecosys terns, Acreage f nundated 

or Destroyed 
Important Moose Habi t a t  
Important Caribou Wabi t a t  
Important Ha t e r f o ~ i l  Habi  t a t  
{number of pothole lakes) 

Archaeslog i ca? Zones Precl uded 
from Pact-Cons tiruction Studies 

Preh3storic Si tes  Inundated o r  
Destroyed 

H i s t o r i c  S i t e s  f nundated or 
Destroyed 

c,  Social Well-Being (SWB) 
Energy Resources Conserved i n  

Tons per Year 
d.  Regional Development ( RD j 

Cost of Power i n  Mil ls/Kvihr 

3 ,  P l a n  Response t o  Associated Eva? ua t ion 
Cri ter ia  

i;onventlonal Coal 'Xhennat k Eant 

Non-Federal financing of a 300-mw coal - 
f i r ed  generating piant a t  Healy and a 
1,200-n%4 coal- f i red plant a t  Beluga. 
The plants  would have 35-yedr service  
l ives .  Project ~ o u t d  include costs  f o r  
coal mining and separate Healy- t o -  
Fairbanks and Beluga-to-Anchorage trans- 
mission systems. 

No Dams 

(included i n  Relationship t o  Four 
Accounts) 

6,800,000,300 ki f owatt-hours 
5,910,000,000 kilowatt-hours 
Mot Applicable 

No gr id  i n t e r t i e  ~f major ?odd centers .  
Reduced dependabi 1 i ty . 

18,006 
2,000 
2,COO acres 

Unquantified area has very high 
potential  

0 

This  plan  i s  the worst from the  stand- 
point of conservation of nonrenetr~able 
resources. I t  has large adverse EQ 1 e f f e c t s  in tha t  i t  requires s t r i p -  

I mjning of 20,000 acres of important 
/ wi ld l f fe  hab i t a t ,  i t  degrades water 
i qua1 i t y  by chmical  inputs and suspende. 

sediments, and i t  degrades a i r  qual i ty  1 by inputs of par t icula tes  and chemical 
i pol lu tants .  J ts  NED performance i s  
/acceptable .  I t  provides no flood 

control or  recreational opportuni ty . 

Devil Crtnyon-Wa taw Dams 

Federal financing sf the  to ta l  system 
t o  include a thin-arch dam and under- 
ground powerplant a t  the Devil Canyon 
s j t e ,  and an e a r t h f i l l  dam and under- 
ground powerpiant a t  the Watana s i t e .  
Bo th  projects  would provide a t - s i  t e  
power generati on. #a tana w u l  d provide 
the seasonal storage fo r  the system. 
Plan would a l so  include transmission 
system between projects  and t o  the  
Anchorage and Fairbanks load centers .  

1. Devil Canyon - 635 f e e t  
2 .  Watana - 810 f e e t  

1,394,000 kilowatts 

(Included in Relationship t o  Four 
Accounts) 

6,l00,000,000 kilowatt-hours 
6,910,000,OQO kilowatt-hours 

96% 
Provides gr id  i n t e r t i e  of major load 
centers ,  

Maximum henef i c id l  irnpacts of options 
studied in N E D  and EQ accounts. 
Supported by consensus of  most publics.  
Plan has drawn srme concern because of 
possi b i l  i t y  f o r  induced population 
growth associated with i n i t i a l  power on 
l i n e ,  as   ell a s  the  adverse i m ~ a c t  on 
f i sh  and wild1 i f e  values. Would pro- 
vide flood control and recreation 
po ten t i a l ,  
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MATIOWL ECOEOI?IC DEVELOPPiE?IT (NED) 
Ef3VFRf3EWmTAL QUAI,X17: ( E Q )  P M S  

Devil Camyon-Wa tam Dams 

Federal financing of the to ta l  system 
t o  include a thin-arch dam and under- 
ground p o ~ e r p l a n t  a t  the Devil Canyon 
s i t e ,  and an ear thf  i l l  dam and under- 
ground powerplant a t  the Watana s i t e .  
Both projects  would provide a t - s i t e  
power generati on, Watana would provide 
the seasonal storage For the system. 
Plan would a1 so include transsoi ssion 
system between projects  and t o  the 
Anchorage and Fairbanks load centers.  

1 . Devi 1 G.anyon - 635 f e e t  
2 .  Watana - 810 f e e t  

1,394,000 kilowatts 

(Included in Relationship t o  Four 
Accounts) 

6,100,000,000 kilowatt-hours 
6,910,000,OQO kilowatt-hours 

96% 
Provides g r i d  i n t e r t i e  of r n a j ~ r  load 
centers . 

Maximum beneficial  irnpacts of options 
studied i n  NEB and EQ accounts. 
Supported by consensus of fglast publics.  
Plan has drawn some concern because of 
poss ib i l i ty  f o r  induced population 
growth assneiated w i t h  i n i t i a l  powcr an 
l i ne ,  as  well a s  the adverse impact an 
f i s h  and w i l d 1  i f c  values. Would pro- 
v i d e  flood control and recreation 
potent ia l .  

This plan i s  basleal ly the same as the 
Plan B ,  but w i t h  the addition of the 
Denali Project would have no a t - s i t e  
power generation and would be used only 
fo r  low f!ow augmentation of the two 
dotdnstream projects.  

1 .  Devil Canyon - 635 f e e t  
2. Watana - 810 f e e l  
3, Denali - 260 f e e t  

(Included i n  Relationship to  four 
Accounts) 

5,800,000,800 kilowatt-hours 
6,910,000,000 kilowatt-hours 

"3% 
Provides grid i n t e r t i e  of major load 
centers.  

i reater  adverse EQ e f f e c t s  t la i ta  in 
-~?sumendcd plan, ticinks second Lo 
:he recom~endtled plnn in the PIED account. 
Jouf d provide rnaximur:~ f inn power of 
!ydro devel opnlent plans,  tlould provide 
lood control and recreation potent ia l .  

USBR Pour-Dam System 

This i s  the system prop~zed by the 
Bureau of Reclilmatfon in  i t s  1352 report 
on hydropower resources OF the Upper 
Susitna River Basin. Federal financing 
of the  to ta l  system to  include a 
thin-arch dam and powerplant ad  the 
Cevi? Canjrara s i t e ,  a I N  head earth- 
f i l l  dam and powerplant a t  the idatana 
s i t e ,  an earthfill darn and powerplant 
a t  the Vee s i t e ,  and a flow augmenta- 
t ion reservoir a t  the Denali s i t e .  
Plan would also inciude transmission 
system bc3tween projects  and La the 
two load t:eraters. 

1 .  D e v i l  Canyon - 635 f e e t  
2.  Watana - 51 5 feet. 
3. Vee - 455 f e e t  
4.  Denal i - 260 f e e t  

1,404,006 kilowatts 

5,150,OQ0,000 kilowatt-hours 
5,888,000,000 kilowatt-hours 

95% 
Provides grid ~ n t e r t i e  sf %ajar  ioad 
centers . 

$16,195,000 
1.2 

Benefic i d 1 impacts 3 n NED, 5MB, and 
WD accounts. H ~ s  good potentiad Caa 
s tage devel opment of hydra prtsjec ts 
and it;  plan favored by Alaska Power 
Administration. Ranks law i n  the E Q  
account i n  comparJc,on tu atkcr d l  ter- 
natives.  Would provide flood control 
and recreation potential  . 
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SWI1EIARY COMPARISUK OF FfnLTEIQlr,ATIVE PLAiv (cont inued)  

C . PLAN E\iALJbrkTION (Cont . ) 
3, Plan Response to  tlssoc ia ted Evaluation 

C r i t e r i a  (Cont. ) 

b ,  Cer ta in ty  

c ,  Completeness 

D. TZ.!PLMENTATION REPONS itiXLT'Pi 

1, Financ ia l  Respons ib i l i ty  

2 .  Recreation Sponsul h i p  

-- .P 

Conventional Coal Thermal P l a n t  

This appears t o  be an  irnplernentahle p l a  
which could be pursued t o  meet energy 
needs f o r  the near and long range 
f u t u r e .  It i s  the most f l e x i b l e  p lan  
i n  terms of incremental develo~pment and 
opera t ion  po ten t ia l s .  

Could match the energy output  of any 
plans evaluated here in  a s  long a s  f u e l  
source i s  ava i l ab le .  

Could be expanded i n d e f i n i t e l y  t o  
l i m i t s  of fuel .  

P r i v a t e  and/or semi-public e n t i t L e s  
coordinated with Federal  and Stat-c2 
regu la to ry  agencies. 

I None 

I"w B 

EL4TIOi;AL ECOKOP1XC DEVELOPbfEN I (NED) 
ENVliRQmlmTAL QUALP'A! (EQ) B U N S  

Devil canyon-&Ja t a m  Dams 

Foundation con61 t ions  appear  adequate 
for  construcCior! of both p ro jec t s .  
Transmission system i s  wi th in  the  means 
of p resen t  technology. Lease Ezexible 
of alternat",ves t o  changes i n  p ro jec ted  
power demand, 

Provides adequate power t o  s a t i s f y  
p ro jec ted  d e ~ r ~ i l d  growth u n t i l  mid-1990' 
L i t t l e  p o t e n t i a l  f o r  expansion. Demand 
beyond the  p r o j e c t  c a p a b i l i t y  w i l l  have 
t o  be met by o t h e r  developmerit. 

Would develop 96 percent  of b a s i n  
development p o t e n t i a l .  

Federal  Governm n t  wi t h  power marketed 
through the Alaska Power Administra t i s n  

S t a t e  o f  Alaska 

Devil Ca 

S G evaluat ic  
S; 6e coztr t  
Addit ional  ex1 
t h i s  s t r u c  turc 
More f l e x i b l e  

Provides adeqi 
p ro jec ted  dem 
L i t t l e  potent  
beyond the prc 
t o  be met by i 

Develops grea' 
t o  Plan R i n  i 

Federal  Gover~ 
through the  A 

S t a t e  af Alas1 



WXWW POWER DEVELOPaNT P U N  

for  the power p r o j e c t  a t  the Vet? s i te .  
Addi ticlnal explora t i o n  of abutment 
i r a t e r i a l  r equ ,  -ed before t h i s  dam 
could be recopmended f o r  the  s t r u z t u r a  
he igh t  s t a t e d  above. Most f l e x i b l e  
of  hydro a l t e r n a t i v e s .  

ded i n d e f i n i t e l y  t o  Would develop 96 percent  of b a s i n  Develops g r e a t e s t  f i rm power - equal  Ir'ould develop 95 percen t  of b a s i n  
devellopment p o t e n t i a l .  to  Plan R i n  average annual pcwer. development p o t e n t i a l .  

semi-public e n t i t i e s  
t h  Federal  a i d  S t a t e  
nc i e s  . 

None S t a t e  of A l a s h  S t a t e  of Alaska S t a t e  of  Alaska 



A c o s t  comparison between an above ground versus an underground 
powerplant a t  the Watana damsite showed t h a t  the underground plant  was 
'less expensive. T h i s  and other factors ,  such as severe winter  weathc. 
conditions, short construction season, higher maintenance c o s t s ,  and 
scarc i ty  of a good above ground powerplant s i , te  location,  led t o  the 
selection o f  the underground powerhouse. 

The Watana switchyard ? s  placed on the l e f t  bank o f  the Susi tna  
R i v e r  just downstream o f  the dam. Ths sw i  tchyard i s  approximately 700 
f e e t  by 500 f ee t ,  and a t  elevation 2100 feet, msl. 

A large port ion o f  the lands w i t h i n  the Watann reservoir area was 
wi thdrawn fo r  power purposes i n  February 1958 by Powersi t e  Class if i - 
c a t i o n  No. 443. T h e  powersite withdrawal for  Watana includes a71 lands 
be1 ow the 191 0 - f oo t  contour. However, access roads, trarismi ss ion 
corridors, and some other project features, as we1 1 as add4 tionat lands 
required f o r  t he  larger reservoir, were not included i n  t:he withdrawal. 
The)-e are no e x i s t i n g  roads, railroads, o r  cther improven~ents a f f e c t e d  
by the  reservoir impoundment. The addi  t i o n a l  lands required are esti- 
mated a t  35,000 acres. 

Watana reservoir would have a surface area of 43,000 acres a t  
nornal f u l l  pool e levat ion o f  2,200 f e e t .  The normal minimum power pool 
level would be a t  elevation 7 950, whi  l e  the maximum elevation produced 
by the design f lood would be 2,205 feet ,  The reservoir will extend 
about  54 miles upstream Lo above the confluence o f  the Osketna River. 

A 24-foot-wide access road, des igned t o  AASHO standards,  w i  l l 
connect the  damsi tes t o  the Parks Highway near C h u l  i tna.  A 650-foot- 
l ong  b r i d g e  b r i l l  be required t o  cross thz  Sus i tna  River tiownstre;;$- o f  
Devil Canyon. Devil Canyon damsite will be near mile 27 of the El-mil e 
road t o  W'atana, 

A subsidiary purpose i n  the construction of the e1et:lric trans- 
n i i ss ion  l i n e  will be the interconnection o f  the two largest electrical 
power distribution grids i n  the State o f  Alaska, w h i c h  will result i n  
increased re1 i a b i l  i t y  o f  service and lower cos t  o f  power generation. 

Most o f  the power generated would be used i n  the Fairbanks-Tanana 
Valley a ~ d  the Anchorage-Kenai Peninsula areas. The transmission system 
prol~osed would consist o f  two 198-miI(!, 230 kv single c i r cu i t  1 ines from 
Devi l Canyon swi  tchyar'd t o  Fairbanks ( ca l l  ed the Nenana ~:orridar),  arid 
two 136-mile, 345 kv single c i rcui t  lines from the switcl'lyard to the 
Anchorage area called the Susi tna corridor Power wou41d be carried 
from Wat3na t o  Devil Canyon by two 30-mile, 230 kv transmission l i n e s .  
To t c l  Iengtfl o f  the lines would be 364 miles. Transmission 'line corri- 
dors would require a rjqht-of-way to~aling about 8,200 acres. T h e  
cleared portion would be 186-2-3 feet  wide and t o t a l  a b o u t  6,100 acccs. 



Towers would be either steel o r  aluminum, and of free-standing or  guyed 
type,  depend1 ng upon f i n a l  des ign  and local condit ions. 

Ten ta t i ve  s i t e s  have been selected f o r  the temporary t r a i  1 er- 
modular dormitory construction camp as we1 l as for permanent f a c i  1 i t i e s .  
Operation and maintenance facilities a t  the damsite include a 50-foot by 
100-faot warehouse, a vehicle storage building, and permanent 1 i v i n g  
quarters. /, 

DEVIL CANYON DAM FEATURES 

The main dam, shown on Plate 3 ,  consists o f  three integral sec- 
1)  a 635-foot-high concrete, dou curvature, t h i  n-arch 

section wi th  crest l e n g t h  o f  1,370 f ee t ;  a i f  0- foot-  h ccancrete 
thrust block section w i t h  crest l e n g t h  of 5 f ee t ;  and a 200-foot- 
h igh f i l l  section i n  the  l e f t  abutment w i t h  a 950-foot crest l eng th ,  An 
earthquake stability analysis was made based on the same 8.5 MCE as fo r  
Wa tana , 

The in take  structures wi l l  be integral w i t h  the arch dann. They 
w i l l  be gated t o  p r o v i d e  selective withdrawal a t  intervals between 
elevations '1,100 and 1,400. The chute spillway i s  placed i n  the l e f t  
abutajent  between the tilrust block and fil l sect ions of the  dam, The 
spillway deslgn f lood i s  222,000 cfs. The  spillway will have an ogee 
crest a t  elevation 1395 w i t h  two 64-foot by 60-foot gates.  lrhe chute 
w i l l  terminate i n  a superelevated f l i p  bucket a t  elevation 11170, which  
w i l l  discharge parallel t o  the river, Th is  spillway design should 
min i ln i  ze nitrogen supersat f4rat ion as we1 1 as riverbed erosion. 

The out le t  works c o n s i s t  of four 11-foot by 7-112-foot  gated . 

sluiceways a t  e l e v a t i o n  1075, which will have a minimum discharge 
c a p a c i t y  o f  21,000 cubic f e e t  per second a t  a 75-foot  head. Each 
sluiceway ends i n  a f l i p  l i p  t o  project water away from the dam toe. 
The out le t  works are adequate t o  meet emergency drawdown requirements. 

The Susi tna River will  be diverted through a 1,150-foot-*long, 26- 
f o o t  concrete-lined Piorseshoz tunnel located in the l e f t  abutment, 
Cellular cofferdams will be constructed upstream and downstream o f  the 
dam t a  provide protect ion of the construction s i t e  against  the Watana 
Dam power flows of  20,000 cubic f ee t  per second. 

The Devi I Canyon powerhouse i s  located i n  an underground chamber i n  
the r i g h t  abutment. I n i t i a l l y ,  four  171-MW generating units are t o  be 
installed w i t h  four  234,000-horsepower Francis turbines. The powerhouse 
wi l l  a l so  contain two 425-ton cranes, service areas, and a machine shop 
f o r  equipment maintenance and repair. A separate upstream underground 
chamber wi l l  house transformers and c i r cu i t  breakers. 
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Vehicle access t o  the powerplant i s  provided by a service road 
across the top of the dam and an all-weather road on the r i g h t  side of 
the river. The road will  be 2 . 3  miles long inc lud ing  a 2,700-foot 
tunnel, 

The Devil Canyon switchyard is  located on the l e f t  bank o f  the 
ra'ver Immediately downstream o f  the rockfill section o f  the dam. 

The major  portion o f  toe lands w i t h i n  t h e  reservoir area were 
withdrawn for power purposes i n  1958. T h e  Devil Canyon Dam powersite 
w i  thdraw~l f nc l  udes a1 1 I ands below the 1,500-foot contour elevation. 
Devil Canyon reser7voir would have a surface area o f  7,550 acres a t  
normal f u l  l pool elevation o f  1,450 f ee t .  The rninimum power pool level 
would be a t  elevation 1,275, whi le  the maxjmum elevation produced by 
the design f lood would be 1,455 feet. The reservoir wou'ld extend about  
28 miles upstream t o  about 2 m i les  below the Watana damsite. The 
reservoir area, conf i n d d  w i t h i n  the Sus i  tna River canyon, i s  narrow. 

Devil Canyon damsite will be 27 road mi les  from the Parks Highway 
and 37 road miles from Watana. 

T e n t a t i v e  s i tes  have been selected fo r  temporary construct ion camps 
as well as f o r  permanent facilities fo r  operating personnel. The 
temporary const ruc t ion camps will consist o f  u n i t s  reused from the 
construction af MaLana Dam, 

OPERATION PLaN 

For study purposes the  reservoirs were operated t o  provide optimum 
power operation d u r i n g  the  average year. To m a i  n ta i  n maximum powerhead, 
Devil Canyon was given p r i o r i t y  by providing storage releases from 
Watana as  necessary. Watana was operated t o  maintain the Devil Canyon 
maximum pool and t o  provide addl t ional  capac i ty  and energy. 

During the f i r s t  f i v e  yedrs of operat ion,  pr ior  t o  the completion 
05 the D e b i l  Gsnyon project, Watana wou'ld be operated t o  provide capa- 
c i t y  and generatio12 as demanded t o  t he  limits o f  i ,s capabilitye F u l l  
pool condit ions would usually occur d u r i n g  the summer manths o f  July 
Lhroug h October the most severe h i  stori c f 1 oods have usual 1 y occurred 
durf  ng the spr ing  snomel t of May and June). Devil Canyon reservoir i s  
expected t o  remain f u l l  almost 100 percent o f  the time, 

CONSTRUCTION SCHEDULE 

Construct ion Season: The outdoor construction season a t  Pevil Canyon 
i s  about  s i x  months and could be extended by 



careful scheduling, p l a n n i n g ,  and the use o f  temporary, heated enclosures 
where cons t ruct i  on s i tua t ions  would permi t, 

: A period o f  about  four 
The work scheduled f o r  

i h i  s period includes an' economic reanalysis, de ta i  1 ed environmental and 
archaeological surveys, topographf c surveys, and explorations and 
foundation i nvestigalions for  the  Devil Canyon and Watana damsi tes  . 

A 52-mi l e  pioneer road from Gold Creek t o  the Watana dansi t e  would 
be constructed d u r i n g  preconstruction t o  a1 'low heavy exploration equip- 
ment i nto the project area Lo f a c i  1 i tate the precons truction investigations . 
Construction Schedule for  the Selected Plan: 

General : The construction period for  the selected plan i s  e s t i -  
mated to be10 years, 6 years fo r  Watana Dam and powerplant, and 5 years 
f o r  Devil Canyon Dam and powerplant. Construction period for trans- 
miss ion  facil i t i e s  i s  3 years. Concurrent construction will be required 
t o  meet power-on-line schedules. The following paragraphs describe the 
sequence o f  construction f o r  the selected plan's projects. 

Divers ion  Plans:  Construction o f  the diversion works would s ta r t  
r of tE f i r s t  year for  Watana and the winter season of the 

f i f t h  year fo r  Devil Canyon. The diversion works could each be completed 
i n  two years. 

Main Dams: Site  clearing and foundat ion prepara t ion  would s ta r t  in 
t he  w i t h  material placement scheduled from the folurth i n t o  
the sixth year o f  construction for Watana Dam. The diversion tunnel 
would be closed i n  s p r i n g  o f  the f i n a l  construction year and Watana 
reservoir would f i l l  t o  i ts normal f u l l  pool elevation by f a l l  t o  supply 
power-on-line the following winter. 

Clear ing  and foundation prepapation fo r  Devil Canyon would s t a r t  i n  
the seventh year wi th  material placement beginning in the,eighth year 
and cor l t inu ing i n t o  the tenth  year of construclioil. The diversion 
tunne .1  would be closed i n  s p r i n g  of the tenth year and the reservoir 
would be filled by f a l l  o f  the tenti? year. 

Powerhouses: Construction o f  underground powerhouses would be 
he mzi n dams 05 both projects; and excavat ion and 

mechanical and e l e c t r i c a l  equipment would contirrue year- 
round. Four generating u n i t s  w o ~ '  d be installed i n  the Devil Canyon 

t and -three generating u i t s  i n  the Watana powerplant. Power- 
POL)  for  ldatana i s  scheduled f o r  1986 an4 Devil Canion POL i s  

scheduled fo r  1990. 



CS OF TWE SEE PW' 

PROJECT COSTS 

The est imated canstruction c o s t  o f  the selected p l a n  i s  $1,520,000,080, 
w h i c h  includes $572,000 i n  non-federal recreational costs.  Adding the 
$11,800,000 value o f  public domain transferred wi thou t  c o s t  g ives a 
t o t a l  project c o s t  o f  $195J1,800,000. 

Interest d u r i n g  construction i s  computed as sjmple interest on 
project  cos ts  from the estimated da te  o f  expenditure t o  the  appropriate 
power-on-1 ine d a t e .  The cos ts  and interest d u r i n g  construction 
f o r  the Devi l Canyc~ Dam are discounted t o  the Watana power-on-l ine 
date  o f  October 1986. 

The investment cos t ,  $1,653,136,000, i s  the project  c o s t  p l u s  
i n t e r e s t  d u r i  ng construction, both d i  scounted "L the 1386 power-cn-1 ine 
da t e ,  

Project Cost Present Worth) $1,401,295,0010 

f nves tment Cost 

Amor t i za t i on  of this amount w i t h  interest a t  a rate o ~ f  6-1/8 
percent and a project  economic 1 i f e  of 100 years results in an annual 
c o s t  o f  $101,520,000. 

The estilnated average annual operat ion and ma1 ntenance cos t  over 
the 100-year p ro jec t  1 i f e  o f  the selected plan i s  $ i ,928,000. Annual 
costs f o r  replacement of mechanical equipment and other items which 
normally have a useful life less t h a n  the 100-year project l i f e  are 
es t imated  a t  $572,000. - I /  

The Following t ab l e  summarizes the average annual cos t  for the 
selected p l a n :  

Interest and P n ~ o r t i z a t i o n  
Operas t ion  and Flai ntenance 
Replacement 

Average Annual Cost 

A detailed c o s t  estimate for  the selected p l a n  i s  contained in 
Sect ion  B, Appendix I .  

*-- 

' I /  The 0 7 K E m G e 3 ~ " "  t h a n  those f o r  r ec rea t i on  were provided by - 
Alaska  Power Administration. 



COST ALLOCATION 

A1 locat ion of est imated cos ts  according t o  the A l  ternative 
Justifiable Expenditure method resulted i n  the following apportion- 
ment o f  joint-use cos ts :  

PURPOSE 
P- 

Power 
Recreation 
Flood Control 

PERCENT OF JOINT-USE COSTS 
P 

The c o s t  a1 location results are tabu1 ated below: 

CO& ALLOCATION 

Fl ood 
Ewer Recreation -____a_ Control To ta l  

Construction Cost $1,516,326 $2,912 $762 $1 ,520,000 
Pub l i c  Domain Cost 11,768 23 9 11,800 
Interest Dur ing  Construction 280,839 587 11 64 281,590 
Operation, Maintenance, and 

Rep1 acement Annual  Cost 2,397 102 1 2,500 

PROJECT BENEFITS 

Benifits accrue t o  the  selected p l a n  from the sale and improved 
re1 i a b i  I i t y  o f  elect r ic  power provided by the  project, f 1 ood damages 
prevented, recreati anal opportuni ty provided , and Area Redevelopment 
from the utilization o f  unemployed labor. 

Power: Power benefits are cal cul a t ed  by applying the pro;ject capacity 
i r e n e r g y  t o  power values derived by the  Federal Power Commission and 
f ron~ increased re1 i a b i  l i t y  provided by the intertie of the Anchorage- 
Fairbanks power g r i d s .  

Summary o f  Power Benef i ts  

Recreation: Recreational benefits are calculated as the use-day value 
-*- 

o f  F ~ c r e a t i o n a ~  opportunity provided by -the project. 
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Summary of Reerea t ional  Benef i ts  

Special i zed 

--- 
I /  Rounded - 

Flood Control - : Flood control benef i ts  are calculated as the value o f  
iaintenance of erosion protection t o  the A1 as ka Rail road. 

The benefit t o t a l s  $50,000 annually. 

: The Area Redevelopment b e n e f i t  i s  calculated as 
yment provided t o  un- o r  underemployed Alaskan labor  

by project construction, Such employment i s  est imated as 4,390 me3- 
years giving an average annual benefit of $9,373,000. 

of Benef j  t s  : Est imated annual benefits are summarized as fol lows : 
-9 

Power 
Wecrea t i o n  
Flood Control 
Area Redevelopment 9,373 

T o t a l  137.876 

The following t ab l e  summarizes the project economic flactors. 

Summary of Economic Factors 

1 tem - Recreation Now- Wecrea ti on T o t a l  

Average Annual Benef i t s  $300,000 $137,576,000 $1 37,876,000 
Annual Costs 165,000 103,855,080 104,020,000 
D/C R a t i o  $2 1.3 1.3 
Net Annual Oenef i t s  $1 35,000 $ 33,721,000 -$ 33,855,000 

The analyses show the  project and the incremental recreational 
development t o  be j u s t i f i e d .  
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OF PLAN 

The p r o j e c t  bene f i t s  accrue 93.4  percent t o  power, 6.3 percent 
t o  Area Redevelopment, 0.2 percent t o  recreation, and 0.1 percent t o  
f load con t ro l .  A1  1 purposes except recreation are solely the respon- 
s i  b i  1 i t y  o f  the Federal Government, while recreation requires partici- 
p a t i o n  by a sponsor. In the case of the selected plan, a1 though t i  t ' le 
t o  most of t he  project lands presently rests wi th  the Bureau o f  Land 
Management, there i s  every i nd i ca t i on  t h a t  t i t l e  will, in the near 
future, pass t o  the Sta te  o f  Alaska. Thus, project sponsorship fo r  
recreation wil l  a l s o  rest w i t h  the Sta te .  

FEDERAL RESPONSIBILITIES 

The Uni ted States wil l  design, construct, maintain, and operate 
the dams, powerplants, roads, and transmi ssion f a c i  1 i t i e s ,  and w i  11 
share i n  the pl anni  ng , design, and construction o f  the recreational 
f a c i l  i t i e s  following Congressional authorization and funding, and 
a f t e r  r e c e i p t  of a l l  required non-federal contributions and assurances. 

The presently est imated Federll shave of the t o t a l  f i rs t  cos t  
o f  the project i s  $1,520,000,000, incf ud ing  an estimated c o s t  o f  
$572,300 f o r  recreation. Annua l  operat ion,  maintenance, and replacement 
c o s t s ,  exclusive o f  recreation, are $2,400,000. 

NBN-FEDERAL RESPONSIBILITIES 

Non-Federal i n t e r e s t s  must, prior t a  the start  o f  construction 
o f  recreational faci  l i t i e s ,  provide t o  the Secretary o f  the Army 
acceptable assurances t h a t  they wil I ,  i n  accordance w i t h  the Federai 
Water Project Recreation Act,  Pub l ic  Law 89-72: 

a ,  Administer l and  and water areas fo r  recreation, 

on t r ibu t e  i n  kind, o r  repay which may be th rough  
w i t h  i n t e r e s t ,  one-half o f  he separable costs o f  

the p r o j e c t  allocated t o  recreation. 

c . Bear a1 7 g:os t s  o f  opera t ion ,  mat ntenance, and rep1 acements 
o f  lands and facilities for  recreation, 



PLAN 

The steps n2cessary t o  follow f n realizing the construction of 
the proposed plan of  improvement are summarized as  f o l l  ows : 

Review o f  this report by higher Corps o f  Engineers authorities 
such as North P a c i f i c  Division, the Board o f  Engineers for  Rivers and 
Harbors, and the O f f  i c e  o f  the Chief o f  Engineers. 

The Chief of Engineers would then seek formal review and comment 
by the Governor of Alaska and interested Federal agencies. 

Following the  above S t a t e  and interagency review, the F ina l  report 
of the  Chief o f  Engineers would be forwarded by the Secretary of the 
Army t o  the  Congress, subsequent t o  his seeking the comments of the 
Office o f  Management and Budget regarding the re la t ionsh ip  o f  the p r o j e c t  
t o  the program o f  the President. 

Congressional authori z a t i o n  of the hydropower project would then 
be required. T h i s  would include appropriate review and h e a ~ i n g s  by 
the Pub1 i e Works Csmmi ttees. 

I f  the project i s  authorized, the Chief o f  Engineers would then 
i ncl ude funds, when appropr ia te ,  i n  his budget  requests #for preconstruc- 
t i o n  p l a n n i n g  o f  the project. 

When Congress appropriates the necessary funds  , advanced engi neeri ng 
and design studies will  be i n i t i a l e d ,  project formulation reviewed, 
and the plan reaffirmed or  modi f ied t o  meet the then current condit ions.  
A t  this time, assurances of local cooperation will be required f rom 
non-federal i nterests as appropriate.  

Surveys, materials i nves t iga t ions ,  and preparation of design 
criteria, plans, spec i f i ca t i ons ,  and an engineering estimate o f  cos t  
would then be accomplish4 by the District EngSneer. A t  this time, a 
formal con*tractual agreement for provi sion c f  the necessary local 
cooperation would be required. The District Engineer would then 
i n v i t e  b i d s  and award a contract .  

Following completion of certain sections o f  the  project, local 
interests would be responsible for their operation and maintenance. 

I t  i s  not possible ,to accurately ettimate a schedu'iu for  the  above 
s teps  because of the  variables i n  the reviewing and fund ing  processes. 
Once the project i s  au thor ized and i n i t - i a l l y  funded,  i t  would be 
pass i  ble t o  complete design and construct ion w i t h i n  a 14-year period 
i f  adequate funds are a v a i '  



An a c t i v e  publ  i c  par t ic ipa t ion  program was maintained th roughout  
the study th rough  p u b l i c  meetings, workshops, informal coordination 
meetings, and carrespondence. 

PUBhfC MEETINGS 

Prel iminary pub1 i c  meetings were he ld  i n  Fa irbanks on 6 li!ay 1374 
and Anchorage on 8 May 1974. The meetings were t o  inform the  publ i c  
o f  the existence and i n t e n t  of the  study, t o  assess pub1 i c  views as 
t o  their needs and concerns, and t o  request their i npu t  whether i t  be 
i nf orma t i on, c,onnenl, or question. Seve~al environmental groups 
s ta ted  t h a t  they would reserve judgment o f  the project u n t i l  the 
Dra f t  Environmental Statement was ava i l ab l e  for  review. Concerns 
expressed by these the A1 sska Center for  the Environment 
and the Sierra Club ed impacts upon the future qua1 i ty  o f  1 life 
i n  Alaska,  which  would be caused bay hydroelectric development,. They. 
a l s o  questioned the Alaska Power Administration's projection of power 
needs, the examination of a1 ternati!jes, and the s h i p p i n g  of A laska 's  
f o s s i  7 Fuels elsewhere. They stressed the need for coordinatsion wi th  
the Alaska Land Use P l a n n i n g  Commission, and suggested p u b l i c  hearings 
on the Final Environmental Impact Statement, 

lntern~ediate pub1 i c  meetings were held a t  Anchorage on 27 May 1975 
i l r~d  a t  Fairbanks on 29 May 1975. A p u b l i c  brochure o u t l i n i n g  the study 
progress; a1 ternati  ves developed; and prel imi nary data on the  dimensions, 
outptrts, and environmental ef fec ts  of the alternatives, was distributed. 
The aef2ting resul ted i n  general expressicn of the preferabi 1 ilty o f  
hydropower t o  f~ssil fuel alternatives. Environmental groups represented 
included the Alaska Ccnservation Society,  the Sierra Club ,  and the 
Alaska Center f o r  the  Environment. Comments of these groups inc luded  
the opinion t h a t  the project would spur more growth,  b u t  t h a t  nuclear 
energy was be1 ieved not  t o  be an  acceptable energy source a t  this time. 
They further recommended the a1 t e r n a t i v e  of b u r n i n g  sol i d  wastes t o  
produce power, They were t roubled  by the location 07' transmission lines, 
and stated t h a t  wc may have a greater need fo r  hydroelectric power in 
50-75 years. They questioned hydroelectric power as be ing  a u6enewabl e 
resource, Other concerns included l and  status o f  the a f f e c t e d  areas, 
siltation, costs o f  power, and the need f o r  considering alternative 
sources o f  power. Assurances were g iven  t h a t  such ef fec ts  and many 
others were under stijdy and would be g iven  careful consideration i n  
des i y n  and construcli on o f  any recommended project. 



Late s tage  public meetings were held a t  Anchorage on 7 October 1975 
and a t  Fairbanks on 8 October 1975 t o  present the study findings and 
the District Engineer's tentative conclusi3ns and recommendatians. 
A number o f  environmental groups were rept-esented a t  one or bo th  of 
these meetings. They included: the Isaac Wal ton League, the Mountainee~ing 
C'l ub o f  Alaska, the Alaska Ccnservation Society, Kni k Kanoers and 
Kayakers , and Fairbanks Environmental Center. Comments incl uded the 
need for  Corps f u n d i n g  for fish and wild1 i f e  studies and d a t a  processing 
of environmental i nformalien. Expressed concerns incl uded the inundation 
of a scenic, whi tewaler river, ':.cation of the project area too close 
t o  a proposed T a l  keetna S t a t e  Park, too  much human use i n  the area, 
impacts on moose h a b i t a t  and downstream salmon runs, differences reflected 
i n  the  1960 and 1975 cos t  estimates, the low interest rate used i n  
computing project benefits, who would operate the dams and sef 1 the 
power, reservoir s i l t a t i o n ,  t u rb i d i t y ,  f ' luctuat ions i n  streamflows, 
impacts on permafrost, the possi b i l  i t y  o f  earthquakes, the formation 
of f r a z i l  i ce ,  the geology o f  the area,  bene f i t s  claimed for f lood 
control , the location of transmission corridors and construetion o f  
transmission l ines, land s tatus,  impacts upon populat ion growth, 
recreational development, the production o f  secondary energy, and 
others. Most o f  these groups voiced either strong opposition t o  the  
project  or reserved judgment pending further stud ies  and s p e c i f i c  
project reccmmenda t i ons  . 

Many organi za t i o n s  , groups, and individual s expressed support o f  
the selected plan. An informhi pol l  o f  people attending the la te  
stage pub l i c  meetings indicated about five persons Fsvoring t o  each 
;?rson opposi ng the project . 

~ WORKSHOPS 

Worltshop meeti ngs were arranged and he1 d w i t h  the f o i l  owing 
i nteres t ed  groups : 

~ 30 ApriS I974 w i  t h  environmental organi zat ions 

~ 29 October 1974 w i t h  F?deral and State  agencies 

13  marc!^ 1975 w i t h  the  Cook Inlet  and AHTNA regional native 
corpora t i  ons . 

~ INFORMAL MEETINGS 

meetings a t  the f i e l d  level were held throughout the 
study w i t h  p a r t i c i p a t i n g  and inter2sbed Federal ancd S t a t e  agencies on 
topics i nc'luding but not 1 i m i  ted *to technical, environmental , archaeo- 
log ica l  and historical , economic, and recreational aspects o f  the study. 



CORRESPONDENCE 

Appendix 2 contains a representati~e display of correspondence 
from non-federal agencies, groups, and individuals. Included specifically 
i s  a le t te r  fro81 t he  Sta te  of Alaska, Division o f  Parks, expressing 
willingness t o  participate in the  cooperative planning and development 
of recreation f 3 r  the project. 

The concurring coments o f  the Sta te  o f  Alaska, Department ~f 
F i s h  and Game, are included in report o f  the United States,  F i s h  and 
W i l d l i f e  Service project report which -is reproduced i n  Appendix 2.  
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EM BY OTHER FEDERAL AGENC 

The s tudy  of  the Upper Sus i tna  River Basin project has been 
revieded by the following Federal agencies having responsibilities 
related t o  water resource development: 

G,S,  F I S H  AND WILDLIFE SERVICE 

I n  accordance w i t h  the F i s h  and Wild1 i f e  Coordination Act, 
48 S t a t .  401, a s  amended: 1 -  U.S.C, 661 et .  seq., and the National 
Environmental Policy Act  o f  '1969 P.L. 90-190; 83 S t a t .  652%-856), the 
U.S. F i s h  and Wildlife Service has reviewed the  project proposal and has 
prepared a report recommending: 

7 .  The project be designed, constructed, and operated i n  such a 
manner as t o  provide water releases or a f l o w  regime below Watana and 
Devi 1 Canyon Darns of s u i t a b l e  temperature and water quai i t y ,  t o  preserve 
e x i s t i n g  downstrear f i sh  resources. Suff icient  detailed hydraulic and 
biological information i s  no t  available a t  this t i m e  t o  determine the 
above requirements. Shou ld  the f l ow  requirements and water qua1 i t y  
needed t o  preserve Lhe e x i s t i n g  downstream f i s h  resources not be obta in-  
ab l e  o r  t h a t  the f i s h  resources are l o s t  as a result o f  *the project 
construction o r  opera t ion,  a r t i f i c i a l  propagation facilities will be 
required a t  project cost .  I n  the event t h a t  adequate naturiil repro- 
duct ion f a i l s  t o  oGcur i n  the t r i b u t a r y  streams t o  the reservoir areas, 
a stock ing program wi l l  be rer4rired a t  project expense. Costs o f  
appropriate studies,  design, construction,  operation, and maintenance o f  
the facilities should be au thor i zed  as a pro jec t  cost .  The design and 
location of the a r t i f i c i a l  propagation facilities should be developed 
cooperatively w i t h  the F i s h  and b!ildl  if^ Service, Alaska Department o f  
F ish and Garne, Nat iona l  Marine Fisheries Service, and the Corps o f  
Engineers. The Facility would be operated by the Alaska Department o f  
F i s h  and Gafne, 

2. I f  f l u c t u a t i o n s  of discharge flows below Watana and Dev i l  
Canyon Dams create a p u b l i c  hazard o r  are detrimental t o  the maintenance 
of- downstream f i s h  resources, a regula t ing dam and reservoir will be 
requ i red. 

3. Provide sa fe  and convenient access fo r  fishermen t a  p r o j e c t  
facilities for  recreational purposes. 

4. The  report of' the D i s t r i c t  Engineer inc lude the preservation, 
propa;ation, and manasemenl o f  f ish  and w i l  d l  i f e  resources among the 
purposes f o r  which the p r o j e c t  w i l l  oe author ized .  



5. Project l a n d s  be acquired i n  accordance w i t h  Jo i n t  Army- 
interior Land A c q u i s i t i o n  Pol icy f o r  Water Resource Projects. 

6 .  Leases of Federal land  i n  the project areas reserve the r i g h t  
of f ree  pub1 i c  access For h u n t i n g  and f i sh ing .  

7 .  A'I1 project lands  and waters a t  the Devil Canyon and Watana 
t -e~~crvoirs  w h i c h  a r e  not  designated f o r  recreation, safety ,  and efficient 
operation be dedicated t o  use for  f ish and wildlife managebent, in 
accordance w i t h  the provisions o f  a General Plan prepared pursuant t o  
Sec t ion  3 of the F i s h  and W i l d H f e  Coord-ination Act, These lands and 
waters sholtld be made available t o  the Alaska Department o f  Fish and 
Game For management. 

8. Det13,aiied biological s tud ies  o f  f i s h  and wildlife resources 
af fec ted by t he  project be conducted j o i n t l y  d u r i n g  pre- and polst- 
authorization per iods by t he  U.S, Fish and Wildlife Service, Alaska 
Department of Fish and Game, National Marine F isher ies  Service, and the 
Corps o f  Engineers. These s tud ies  shal l  be allocated as a j o i n t  cos t  
anlong project purposes. 

9. The U.S. Fish and Wildlife Service and the  Alaska Department o f  
F i s h  and Game investiga-ke por t ions  o f  the Upper Susitna River Basin and 
other  areas as  replacement i lab i  t a t  fo r  losses caused by the prolposed 
project .  The areas delineated should be covered by a General Plan  
prepared pursuant  t o  Section 3 o f  the Fish and Wild1 i f e  Coordination 
Ac t .  Operation, maintenance, and replacement costs  shall  be authorized 
as a project cos t .  

10. A reservoir clearing plan and a reservoir recreational zoning 
p i a n  be deve-loped, as necessary, t o  insure t h a t  certain areas, or 
certain periods, a re  a v a i l a b l e  f o r  f i sh ing ,  hunting, and other f i s h  and 
w i  ld'l i f e  purposes wi thou t  conflicting uses. These plans shall  be 
developed cooperatively by the U,S. F i s h  and W;ldlife Service, Alaska  
Department o f  Fish and Game, Corps o f  Engineers, and Bureau of Outdoor 
Recreation, 

1 l . To produce the 1 east potential adverse impact on raptors ,  the 
transnlission l ines should be p laced along the  west  s i de  of the Parks 
Highwajf. 

12. Sect ion o f  road right-of-ways, borrow areas, and related 
construction operations be planned i n  cooperation w i t h  the U.S. F ish  and 
Wildlife Service, A l r k a  Department of Fish and Game, Bureau o f  Outdoor 
Recreation, and t h e  I rps o f  Engineers, so as t o  minimize damage t o  f i s h  
a n d  wl Id1  i f e  and o t h e  -sereational ~"&';BUB""WS. 



The foregoing recormendations have been carefully considered and 
are commented on by corresponding numbers as follows: 

1.  T h i s  recoinmendatmion -is generally i n  accord w i t h  Corps policy 
a s  i t concerns e x i s t i n g  fishery resources. Specific m i t i g a t i o n  measures 
cannot be addressed u n t i l  p o s t - a u t h ~ r i z a t i o n ,  preconstruction studies 
have affirmed artd def  i ned the need, types, and extend o f  measures most 
appropr ia t e .  Stocking o f  the reservoirs i n  the interest of promoting 
a new fishery i s  considered a funct ion o f  the f i s h e r y  management 
agencies unless 1 t i s  determined t h a t  this i s  a mit iga t ton  measure 
which should be accomplished a t  project c o s t  as a consequence of 
f i she ry  lasses caused by the project .  Continued coordination w i t h  
a l l  responsible agencies i s  consistent w i t h  Corps policy and practice. 

2, The Corps be1 i eves  t h a t  a1 1 means ~f prevent ing a pub1 i c  hazard 
o r  condi t i  ons detrimental t o  the ma1 ntenance o f  downs trieam f ishery  
resources should  be considered. A reregulating dam would be one o f  
these considerations. 

3. The p l a n  o f  improvemen~t includes recreat4c.n as a project 
purpose and provides fac i  l i t i e s  t o  promote t h a t  end. 

4. Provisions o f  the Fish and Wildlife Coordinat ion A c t  and 
e x i s t i n g  inter-agency agreements w i l l  be closely adhereld t o  concerning 
determi na t ions  re1 evant  t o  preservation, propagation, a~nd management 
o f  f i sh  and wildlife reeources. 

5. Project lands  wi l l  be acquired i n  accordance wi ;:h a l l  applicable 
statutes and p o l i c i e s .  

There i s  no objec t ion  t o  recommendation 6 t o  the extent i t  
-i; s cons7; s ten t  w i  t h  rectc,mmenda&ie8ndt 0 7.  

7 .  Recommendation 7 i s  i n  accord w i t h  Corps polic$y and consistent 
w i t h  existing Corps practice.  

8. The Corps concurs i n  the need f o r  pre-impoundment studies 
o f  f i s h  and wildlife resources. No further fund ing  o f  project-related 
stud-les i s  1 i kely to be provided by the Congress pr ior  t o  au thor iza t ion  
f o r  preconstruction pl anni ng. Duri ng Lhe preconstruction p l a n n i n g  
period,  the Corps w i  l l consider and recommend f i nanci ng o f  s tud ies  
an the b a s i s  o f  detailed proposals submit ted by Fish and Wildlife 
Service a t  t h a t  t ime.  Such studies sha l l  be allocated as a j o i n t  
project cost .  

9. The Corps concurs w i t h  the intent of th is  recommendation, 
but  feels t h a t  studies of m i t i g a t i o n  measures shou ld  a w a i t  such t i m e  
a s  Lke biological s tud ies  conta ined i n  recommendation 8 indicate the 
need, type, and extent o f  such mi t iga t ion .  



10, The development o f  clearing and zoning plans are standard 
Cclrps ?rac t?ce .  Every effor t  will be made t o  coordinate such planning  
~i t h  a l l  interested agencies. 

1 1 .  Careful consideration will be given t o  avoidance o f  adverse 
e f fec ts  u n  saptors  as one o f  the fac tors  a f f e c t i n g  siting o f  the 
trnasnissian facilities. 

7 2. T h i s  recoinmendat-ion i s  i n  accord w i t h  Corps pol icy and pract ice.  

144-i 1 BPiAt. MAR I NE FISHER 1 ES SERVICE 

Na t l o n a i  Marl ne F i  sheries Service concurs in the recommendations 
s f  the Fish and Wildlife Service report by indorsement contained therein. 

BUREAU OF LAND MANAGEMENT 

3ureau Land Management found t h a t  predicting possible project 
e f f e c t s  on BhM l a n d  was no t  possible inasmuch as the near future 
ownership o f  those ' lands a t  the project are undergoing rapid change. 
They recommet~tied t h a t  access p o i n t s  -to the lakes be kept i n  pub1 i c  
nwners!2!p. BLM a l s o  expressed interest i n  cooperative recreational 
developtnent shoii id the  lands remain under their jurisdiction, 

ALASK*A POWER ADM T I STRA'TION 

Cocrdi  n a t i o n  wi t h  AFA has been cf ose and continuous since incept ion 
o f  t h i s  study. I n  r'cccrdance iq i  t h  statutes,  regulations, policy, and/ 
o r  at the  request o f  the District Engineer, APA conducted stud ies  and 
p,-epared analyses 01' power marketability and transmission systems, 
j nc l t ,~d i r tg  an environmental assessment of the  la t ter .  The District 
Engineer has rbeviewed these arlalyses and has adopted them for inclusion 
a;  appropriate por t ions  of the Corps o f  Engineers report. APA has 
revicb5jed the Corps o f  Engineers report, and generally concurs w i t h  it, 
ir,;iLi! the exception t h a t  they be1 ieve t h a t  the Denal i u n i t  may', i n  the 
g 
I t . i turr,  be a desirable a d d i t i o n  t o  the system. APA f i n d s  the proposed 
p l a n  ::(-i be feas ib le  f rom the v i e w p o i n t  of power marketabilitj. 

OTHER FEDERAL AGENCIES 

ti nuil~ber o f  o t h e r  Federal agencies provided comments in response 
i o  t h e i r  review 3-f the Environmental Irrlpact Statement. These comments 
genera i i y  expressed concern For a need of more detailed studies related 
"io the project  and i t s  probsb! e in~pacts prior to  construction. 

Letters from the c o n t r i b u t i n g  agencies are contained i n  Appendix 2 ,  



T h i s  report considei-s the desirab-i 1 'i ty  o f  prrovidi ng power t o  t h e  
Southcenttsal R a i l  be1 t area of Alaska by the development c f  the hydra- 
e l ec t r i c  power potential o f  the Susi tna Rivet-. Previous stud ies  by bo th  
the Corps of Engineers and the United States Bureau o f  Reclamation have 
shown t h a t  the  Upper Susi tna River  Basin, above the confluence of the 
Susi tna  and Chu'! i t n a  R i v e r s  provides the great majority o f  the t o t a l  
river potent1 a1 . Accordingly, the report concer~trates on t h a t  basin. 

The Southcentral Ra i l be1 t comprises the 1 ands a1 ong aind ctinveni ent 
t o  the  Alaska Railroad, including *the t\+o largest c i t i e s  of *the Sta t e ,  
Anchorage and Fai rbanks ; the major potential agri  cul tu ra l  areas of the 
Sta te ,  the 1-Iatanuska and Tanana Valleys; and the Kenai Peninsula. The 
economy of the  region i s  varied. Government, trade scrvi ces , construction, 

t a t i o n ,  mineral extract ion (especially o i l  and gas and manufac- 
most1 y seafood process; ng) are the main employers, 

developed system o f  highways 1 inks the population centers as, t o  a 
1 esser degree, does t h e  Alaska Rai 1 road.  B o t h  Anchorage aind Fairbanks 
are served by in"Lerntliona1 a i r  carrjers  and are centers fo r  distributary 
interstate a i r  service, 

The Railbelt contains a lmos t  three-fourths o f  the population o f  
the State,  245,000 o u t  of 333,000 as of 3973. The population i s  expanding 
a t  the ra te  o f  three percent per year ,  mostly by n a t u r a l  increase, b u t  
w i t h  about one-fifth by immigration. T h i s  rate  i s  expected t o  continue 
f o r  many years t o  come, W i t h  the popu la t i o r~  increase and expansion o f  
economic a c t i v i t i e s s  the  growth i n  power demand has been a t  a rdte of 14 
percent annually f o r  the past  decade. The present demand, 2.03 billton 
kilowatt-hours annually, corrlprised of 80 percent utility, 19 percent 
na t iona l  defense, and 1 percent  industrial, i s  projecxed t:o grow bu t  a t  
a steadily decreasing r a t e ,  b e i n g  on the order of 6 percerlt by the year 
2000. T h e  industrial share i s  projected t o  increase t o  20 percent by 
2000, wh i l e  the nat ional  defense and u t i l i t y  shares are projected t o  
decrease t o  3 percent and 77 ~ e r c e n t  respectively. T o t a l  demand i s  
p-o jec led t o  be 7 .6  billion k~lowatt-hours annually i n  1990 and 15 
billion kilowatt-hours annually i n  2000. 

In  tl.se 'interest o f  m ~ r l  ti -objecti ve p'lanni ng, other needs 
resource devel opment of the Railbelt area were examined. Needs i d e n t i f i e d  
which could reasonably be addressed i n  con junc t ion  w i t h  the directed 
s t u d y  power o b j e c l i  ve  i ncl ude Fl  oad contra i , recreali on, conserva t i  on, 
and enhancement o f  f i s h  and w i  I d 1  i f e  i-esources, a i  i- qua1 itly, conservation 
o f  nonrenewable resources, and na t iona l  energy independence. I n  
furtherance o f  t h e  multi-objective g o a l s ,  studies i n  connection w i t h  
the  report have been coordinated w i t h  other Federal and St:ate agel lc ies 
concerned w i th  various phases of water and related l and  resource development 



A broad range ef alternative means o f  accomplish.ing the primary 
s tudy objective were examined for technical, economic, and environmental 
feasibility. Inc luded  were both conventional power producing systems 
based on coa'l , o i l  , gas, nuclear energy, and hydroelectric energy, and 
less convent iona'l systems based on wind, t ides,  solar energy, sol i d  
wastes, wood, ancl geo"cherm1 energy. Coal and hydroelectric energy were 
r'ound t o  be both  feas ib le.  An in-depth eva luat ion o f  these alternatives 
was then made g i v i n g  equal cons ideration t o  economic and environmental 
aspects of the< r performance. 

Each a1 ternati ve was found t o  have s a t i s f a c t o r y  economaic performance 
and each was found t o  have a range o f  unavoidable adverse e f f e c t s  on the 
environment, mainly on f i s h  and wildlife, and esthetic values. 

A p lan  o f  improvement selected as t h e  most feasible fo r  water and 
re1 a ted  l and  resource development consists otF two dams with reservoirs, 
powerplants , and operating fac i  l i t i e s  located on the upper !jusi tna  River 
a t  t he  Devil Canyorl and Watana damsi t e s ,  and o f  a transmission system 
from the development sitns t o  Anchorage and Fairbanks. Th is  selected 
plan i s  considered the  most favorable w i t h  the maxibrlum o f  n t t t  benef i ts ,  
the 1 east unavoidable adverse environmental impacts, and the greatest 
response t o  the multiple study ob jec t i ves .  



The  District Engineer reviewed and evaluated,  i n  light o f  the 
overall pr:blic interest ,  the documents concerning the proposed action, 
as well a s  t he  stated views o f  other interested agencies and the con- 
cerned public. The review and evaluat ion o f  alternatives have been i n  
accordance w i t h  a r e so l~ t i on  of the Committee on P u b l i c  Works o f  the 
U.S. Senate, adopted on 18 January 1972, directing t h a t  a study be made 
" . . . w i  t h  par t icular  referencz t o  the Susitna River Fiydroelectric power 
development system, including the D e v i l  Canyon Project and any competi- 
t i v e  a l  terna t i v e ~  thereto, f o r  the provision o f  power t o  the Southcentral 
Railbelt Area o f  Alaska." 

The possible consequences of these a1 ternatives have been studied 
for environmental, social  well-being, and economic e f f e c t s ,  and f o r  
erlgineerir~ feasibility. The alternatives were assessed and evaluated 
i n  light of national  objectives related t o  regional and nat ional  economic 
development, and preservation and enhancement o f  environmental qual i ty ,  
i n  accbrdance w i t h  the Water Resources Council's 
fo r  water  and related l and  resources p l a n n i n g .  

I n  evaluat ion o f  the  selected p l a n  and other alternatives, the 
f o l l o w i n g  poin t s  were considered pertinent: 

PLAN SELECTION CRITERIA 

A basic premise utilized i n  the assessment and evalua.tion o f  a1 ter- 
native electr ical  generating facilities i s  t h a t  growth i n  electrical 
power demand will be as  projected by the Alaska  Power Administrat ion. 
Their projected growth rates a f t e r  1980 are substantially below existing 
trends and they a l s o  re f lzc t  an assumed substant ia l  savi:igs th rough  
increased efficiency i n  use o f  energy a n d  implementation o f  electr ical  
energy conservation progv-ams; t h u s ,  they are judged t o  be conservat ive. 
Arlother assumption i s  t h a t  required electrical power geneubation devef op- 
rilent from whatever source o r  sources w i l = !  proceed t o  s a t i  sify the pro- 
jected needs. Also considered i n  the weighing of a1 ternatives i s  t h a t  
a p l a n  must be technically feasible a t  the present time t o  be considered 
For i n i t i a l  development. AT-ter considering numerous alternative sources 
o f  power, those adjudged t o  be most compet i t i ve  t o  hydropower were coal 
and gas, or o i l  thermal generating facilities. The choice of the 
selected plan i s  based on the identification and evaluation o f  signif 1- 
can t  environmental, socia l ,  and economic e f f e c t s  associate:d w i t h  these 
and other a1 ternatives, including t h a t  of no Corps ac t ion ,  These factors, 
p l u s  engineering feasibility, were considered i n  arriving a t  the selected 
p l a n  i n  preference to other  afternatives,  A f i n a l  consjderation i n  the 
choice of the  selected plan i s  P u b l i c  Law 93-577, passed by Congress on 



31 December 9 974, w h i c h  estab l  ishes as national  pol  i cy  the conservation 
of nonrenewable resources th rough  the utilization o f  renewable resources, 
where poss ib le ,  

ENVIRONMENTAL CONSIDERATIONS 

A l  l % j i a b l  e a1 ternati  ves those having e x i s t i n g  technical feasibility, 
which provide a long-term source o f  power, and which would prov ide 
anlounts of el ec tricetl energy approxiri~a te ly  equivalent ~o the selected 

would have some adverse impacts on the to t a l  hj~man environment. 
A 1  t h o u g h  adverse impacts related t o  coal would be o f  a different nature 
than those caused by hydropower, they would be significant, and i n  some 
respects, would be less amenable t o  amelioration o r  mitigative efforts.  
However, the se7 e~ t i  on of a hydropower a1 terna ti ve does not  precl ude the 
p ~ s s i b i ' l i t y ~  or likelihood, t ha t  coal will be mined and utilized for  
expor ta t ion  or  as a supplemental source o f  power w i t h i n  the Railbelt 
area i t s e l f .  Gas or o i l  would have less overall adverse environmental 
impact  t h a n  coal and hydropower. However, long-range outlooks for  
availability and c7si;s o f  o i l  and gas, and the possibility t h a t  higher 
and better future uses can and probably will be made o f  these resources, 
inakes them economically and socially less desirable than c ~ a l  or  hydro- 
power. T h e  o i l  and gas alternative was rejected largely on the basis of 
the na t ional  e f f o r t s  t o  develcp energy sources t h a t  1 i m i  t t he  use o f  o i  1 
and gas for  power generation. Significant impacts di rec t ly  related t o  
the selected p l a n  include i undat ion af some 50,550 acres o f  l and  and 
82 ~ a i  les o f  natura l  stream i n c l u d i n g  9 miles o f  a unique 11-mile reach 
of wh i tewa ter r a p  i d s  and associated wildlife and fiskgery h a b i t a t ,  
c r e a t i o n  of reservoirs perpendicular t o  caribou mig ra t ion  routes which  
l ead  between calving grounds and winter ranges, and changes i n  down- 
strean1 f l ow  regime and water qua1 i ty  characteristics. The selected p lan  
i s  determined t o  be  environmentally acceptable i n  t h a t  i t  provides, from 
a1 l the v i a b l e  a1 ternatives, the most favorable balance in t;he trade- 
o f f s  between resources irretrievably lost  and long-term bene!fi"t derived. 

SOCFAE WELL-BEING CONSIDERATIONS 

A nlajor consideration was the fulfillment of projected energy needs 
o f  a iiloderately growing population i n  the Southc~ntral Railbelt area.  
Reliability and long-term benef i ts  were considered t o  be essential t o  
any p l a n  of development. These cond i t ions are more assured w i t h  coal 
and hydropowc:.?r t h a n  they are w i t h  gas and o i l .  Without an iintertie, a 
coa l a l t e r n a t i v e  vrould be less re1 iable.  Conservation of nonrenewable 
resources was a l s o  viewed as a growing social concern. No other a1 ter- 
n a t i v e  considered would l ike ly  have less direct  impact on e x i s t i n g  
irlaniliade resources o r  developments t h a n  the  sel ected p l a n .  The remote, 
essentially un inhab i t a t ed  project s i t e  and the l ack  o f  developed private 
rfrnperty precludes the social d i s r u p t i o n  associated w i th  displacement of 
people's homes, busir~esses, and insti tu-tions. Adverse sacSai effects 
resulting from the  p lan  include drast ic  modification a f  the existing 



na tu ra l  v j su t l f  qua1 i t y  o f  the area,  physical disturbance o f  an essentially 
w i  1 derness s e t k i  ng ,  changes i n  t r a d i t i o n a l  recreational usage of the 
project area and surrounding l a n d s ,  and i n f l u x  o f  temporary construction 
workers on small comuni  t i  es near the construction s i t e s  . 
ECONOMIC CONS I DEWT IONS 

From an econon~ic standpoint, the  selected p lan  i s  esttimated t o  
provide the greatest net addi t i o n  t o  national  economic development of 
a1 '1 alternatives studied. Additionally, the regional economy will be 
benef i ted through the  employment of a significant number of otherwise 
unemployed individuals. 

ENGINEERING CONSiDERATIONS 

A l  I major  a1 ternatives considered are technical 1 y feasible, involving 
only  existing technology, methods, and equipment t o  const ruct  and 
operate. O f  t h ?  hydroelectric alternatives, the selected plan u t i  1 .izes 
the two damsites w i t h  the most favorab le  foundat ion condit ions. Both  
dans are large, the 'vlatana struclurbe exceeding the h e i g h t  o f  the highest 
present e a r t h f  i l i structure i n  the b4es tern Hemisphere. Major considerations 
i n  t he  design of the  structures include the poss ib le  e f f e c t s  o f  h igh 
intensity earthquakes because the project s i t e  is  i n  a zone o f  h i g h  
se ismic  a c t i v i t y ,  o u t l e t  works t o  allow r a p i d  and sa fe  d r a i n i n g  o f  the 
impoundments i f ,  i n  s p i t e  o f  a l l  design efforts ,  one or both of the 
structures i s  severely damaged t o  the point  o f  imminent failure, and 
mu1 tiple-level i n t a k e  works providing fo r  selective withdrawal o f  
waters t o  a1 low control o f  downstream water qua1 i t y  i n  the interest o f  
conserving or  enhancing downstream fishery values. 

O T H E R  PUBllC INTEREST CONSIDERATIONS 

Close coordination has been maintained w i t h  other agencies, groups ,  
and the  general pub1 i c  t h roughou t  the study period. Resu'l t s  o f  a 
series o f  p u b l i c  meetings indicate  general pub l i c  suppor t  f o r  the 
selected p'ian. However, vocal opposition i n  response t o  pub1 i c  review 
o f  the Draft Environmental Igipact Statement has been expressed by some 
environrncntal groups and i nd i v i dua l s .  Notable among these are the 
Sierra Clubs the Upper Cook Inle t  and C l ~ f  lege Chapters of the Alaska 
Conservation Sac iew ,  Kni k Kanoers and K~ysf ters ,  Inc. ,  and individual 
whitewater boat ing  enthusiasts . Several Federal agencies, particularly 
the Bureau or Land Management, the U.S. Geological Survey, and the U.S. 
Fish and k r i  *Id1 i f e  Service have expressed views concerning the need for  
detailed environmental and geological studies prior t o  f ina l  determi- 
nat ions regarding p r o j e c t  construction, 

The ac t ion  proposed, as  developed i n  this repor t ,  and i n  accordance 
w i  t k  the Principles and S tandards  es tab l  ishizl: by the Water Resource 
Counci I ,  i s  based on a thorough analysis  and evaluation o f  various 

e a l t e r n a t i v e s  which would achieve ‘the stated object ives,  



Wherever adverse e f f e c t s  are found t o  be involved w h i c h  cannot be avoided 
by following reasonable alternative courses o f  ac t i on  t o  achieve the 
congressional l y  specified purpose, they can either be amef iorslted or  
are  subs tan t ia l  l y  outweighed by other considerations o f  national pol i cy .  
T h e  recon~mended a c t i o n  i s consonant wi th  national pol  icy, s ta tu tes ,  and 
administrative directives. I t  i s  concluded t h a t ,  on balance, the t ~ t a l  
public interest should  best be served by implementation o f  the recom- 
mendations s f  this report. 



LOAD GROWTH PROJECTIONS 

toad growth pro jec t ions  as provided by Alaska Power Administration 
f o r  the period 1974 th rough  the year 2000 covered a range o f  power 
requi rements, h i g h ,  mid-range and low. Feasibi i i ty report u t i l  i zed  the 
mid-range p r o j e c t i o n  which has been endorsed by both A1 aska Power 
Admi n i  s t r a t i o n  and Federal Power Commi ssion.  Subs tan t i a l  amounts of 
new gertera t i n g  capacity w i  11 be needed t o  meet future power requi rements 
o f  the Southcentral Rai 1 be1 t area.  Recent s tud ies  o f  the Southcentral 
and Yukon region (which includes the Southcentral Railbelqt as i t s  main 

as def ined i n  the 1974 Alaska Power Survey Report o f  the 
Exec i l t i  ve Advisory Comi  t t ee ,  i n d i  sate t h a t  r a p i d  rates o f  increase i n  
power requirements wi l l  cont inue a t  leas t  fo r  the balance o f  the  1 9 7 0 ' ~ ~  
ref 1 ecting economic a c t i v i t y  assoc ia ted  w i th  North Slope o i  1 develop- 
men t and expansion o f  commercial and pub1 i c services. Esatimates beyond 
1980 re f lec t  a range o f  assumptions as t o  t he  extent o f  future resources 
use and i n d u s t r i a l  and  populat ion growth. All indications are t ha t  
accelerated growth w i  1 I continue t h r o u g h  the year  2000, w i t h  economic 
a c t i v i t y  generated by North Slope o i l  and na tura l  gas devlelopment being 
a illajor f a c t o r  - b u t  on ly  one o f  several important fac tors .  I t  i s  
gerleral 1 y considered t h a t  the Southcentral -Yukon regional populat ion 
will continue .to grow a t  a faster  ra te  t h a n  the national  and S t a t e  
averages, t h a t  future addi t i o n a l  energy systems and other potential  
mineral developments w i l  l have a ma jo r  effect ,  and t h a t  there will be 
no tab le  expansion i n  t r anspor ta t ion  systems. S i  g n i f  icant  economic 
advances f o r  a l l  o f  A laska and especially f o r  the Alaska n a t i v e  people 
should  be a n t i c i p a t e d  as a result  o f  the Alaska Native Claims Settle- 
nrent Act .  Other inf luencing factors could be c i t ed ,  b u t  the general 
outlook i s  For further r a p i d  expansion o f  energy and power requirements 
i n  the Southcentral-Yukon a rea .  A range of es t imates  f o r  future powei* 
requirements o f  the Southcentral  and Yukon regions i s  presented i n  the 
1374 Report o f  the Alaska Power Survey Technical Advisory' Committee on 
Economi c Anal ysi  s and Load Projections. The range o f  estimates attempts 
t o  balance a myriad o f  controlling factors  i n c l u d i n g  costs,  conservation 
techno1 ogi es , ava i lab1 e energy sources and types o f  A1 askan development. 
The h i g h e r  growth range a n t i c i p a t e s  s igni f icant  new enerciy and mineral 
developments from ainong those t h a t  appear more promising. The lower 
growth range general l y assumes a n  unqua l  i f  i e d  sl ackening of the pace 
o f  development following completion o f  the Alyeska pipeline and i s  not 
considered r e a l  i s t i c .  The mid-range growth rate appears t o  be a 
reasonable est imate  ~ h i c h  we adopt as most representative based on 
recent maraifeslationss and assessment of  $ U t ~ r e  conditions a I t  s ~ Q U ~ C S .  
be noted t h a t  there are several respons i b; e adv i  sory conxni t t e e  members 
who feel t h a t  recent acceleration of mineral raw material shortages o f  
a l l  kinds 1ndit:at;es a possibility t h a t  even the high range estimates 
could be exceeded. 



1 ALTERNATIVE ENERGY SOURCES 

A1 t r r n a t i  ve energy sources for  e lec t r ic  power generation incl ude 
f o i s  i l fuel s , o i l  , n a t u r a l  gas and coal and nuclear power. 81 as ka has 
l a r g e  known and p o t e n t i a l  reserves o f  fossil fuels. Alaska power- 
s v i 4 f i ' s . .  - \ .  *; rl2pend on o i  l and gas for  about 60 percent o f  t o t a l  energy 
p re: '-: . i 1 . le predominant energy source for Anchorage i s  presently 
a :  4 . 3  -:-\{'I f a r  Fai rbanks service area,  c ~ a 7  and o i l  . 

6 r x : k x  g p f z G 7 , v  .. ,. I Power Comiss ion  has provided at-market power values 
f :-j y L n 4  + f l r l  . i Age and  Fairbanks market areas a t  1975 price levels. The 

I . -  r!>-ir ; : ? *. , ~ e r  val ues fo r  the Fai rbanks area are based on estimated 
c L , ,,wer from an a1 te rna t i  ve coal - f i  red generat ing pi ant w i  t h  
150 MW t o t a l  capac i t y  consisting o f  two 75 Mhl un i ts ;  heat  r a t e ,  
12,000 b t u / k w h ;  c ap i t a l  c o s t ,  $640 per kilowatt; service l i f e ,  35 years; 
and coal c o s t  o f  604 per mil l i o n  b t u .  For the Anchorage area,  the a t -  
niarkei. power values are based on estimated costs  o f  power from t igo 
a l  terna t i ve sources, coal f i  red and combined cycle. The combined cycle 
power values are based on a p l a n t  w i t h  450 MW t o t a l  c a p a c i t y  and natura l  
qas  ojjera t i n g  cost  o f  70C per m i  11 ion b t u .  The  coal f i red power val ues 
are based on a p l a n t  w i t h  450 Fani t o t a l  capacdty and coal cos t  o f  506 
per million btu .  

Due t o  the uncer ta in ty  o f  the future availability o f  na tu ra l  gas 
a f t e r  1985 f o r  new generating capac i  t y  , the unforeseen posci b i l  i t y  o f  
i t s  res t r ic t ive  use i f  available, and i t s  s e n s i t i v i t y  t o  worldwide 
econonii c pressures, coal - is considered t o  be the ms t 1 i keJ y a1 ternati ve 
f i io i  f o r  thermal-electric p lan t s  t o  be constructed i n  the Anchorage 
s i ~ r r v i c e  area a f t e r  1985, 

The present day price o f  70Q per million b t u  p a i d  f o r  naitural gas 
used by the Anchorage utilities i s  n o t  a realistic b a s i s  fo r  selecting 
the i l lost 1 i kely source o f  fuel fo r  future thermal e lec t r ica l  generation 
f ~ f t e r  1985. The currtnt  price does no t  reflect  true economic value 
f~c>causc o f  the ex i s tence  af regulated markets. A1 so, the source o f  gas 
11reserit1.y supp ly ing  Anchorage needs w i  1 1 ,  because o f  l i m i  ted reserves, 
i ncreas i n q  loca l  needs, and na t iona l  and in te rna t iona l  competi t i on  for  
supplies, not  b e  available i n  the post  1986 t ime frame. I f  gas i s  t o  
continue to be utilized f o r  power generat ion i n  the Anchorage area, 
Prudhoe Ray o r  equally cos t ly  sources wi l l  have t o  be tapped.  The value 
of  North Slope gas i r ~  Anchorage under reasonabl e assumptions ruegarding 
t r a n s p o r t a t i o n  systems i s  approximately $1.46 per million b t u .  T h t s  
v a l  tre o f  gas would resul t  i n  a comrarable cos t  for  the combined cycle 
and coal -f i red a1 teuna t i ves  . 

The ex-tensive coal deposits near Cook Inle t  are a t t r a c t i v e  future 
a1 iternati vc sources of  energy f o r  t h i s  region and could lead to  opt ions 
to convert from o i l  and natural  gas t o  coal as the mdjor p u ~ e r  source 



d u r i n g  the 1980's. Coal reserves -in the Beluga River area north and 
west o f  Anchorage conta in  an estimated 2.3 b i l l  i on  tons ,  o r  the 
equivalent o f  almost 6 billion barrels of o i l .  Coal resouyces i n  the 
Nena;;a I'ieSd south o f  Fairbanks near Healy contain an est imated 7 
billion tons* 

In sumary, coal i s  the least cos t ly  a1 ternative t o  hydroelectric 
power i n  the Fai rbanks area and i n  the mi d-1980 t im frame, natural gas 
and coal i n  the Anchorage area are comparable as the most economical 
a l  tesn3ti ve. Recognizing the uncertainty o f  t he  future availabil i t y  of  
natural  gas and o i l  a f t e r  1985 f o r  new generzting capacity,  the possi- 
b i l i t y  o f  i t s  restr ict ive use i f  ava i lab le  arld i t s  s e n s i t i v i t y  t o  world- 
wide demand and economic pressures, coal i s  considered the ms t  I i ke'ly 
a1 t e r n a l i v e  fuel f ~ r  thermal-electric plan t s  t o  be constructed i n  the 
m i  d-1980' s and beyond for  the Anchorage area. 

A number o f  alternative plans were s tud ied  in the process o f  
developing the most f e a s i  bf e project for  devel opi ng the hydroelectric 
potential o f  the upper Susi tna  River Basin.  The most favorable  o f  a1 1 
the plans  investigated i s  a combination o f  two dams, Devil Canyon, 
loca ted  a t  river m i l e  '1 34 ~i t h  normal pool e l e v a t i o n  o f  1450, and 
Watana, located a t  ri ver m i  l e  165, 31 miles upstream o f  the Devi 1 
Canyon s i  t z ,  w i t h  a n~rn18l pool e l e v a t i o n  o f  2200. The selected two- 
dam system would provide 6.1 b i  11 ion kilowatt-hours o f  firm electr ical  
power annual l y from a dependable capaci t y  o f  1394 megawa l t s  , o r  near1 y 
96 percent o f  the basin po ten t ia l .  

The two dams were analyzed separately and together as a coordjnated 
system for maximum development o f  the hydroelectric p o t e n t i a l  o f  the 
basin. As a s i n g l e  u n i t ,  Watana could develop 3.1 billion kilowatt- 
hours o f  firm power annually and Devil Canyon, as an independent u n i t ,  
0.9 billion kilowatt-hours o f  firm annual energy. As a system, the 
two dam would provide 6.1 billion kilowatt-nr3urs o f  f i r m  power annually 
Decause o f  ' 2 val ue o f  Watana storage i n  provi d i  ng f l ow  re1 eases t o  
i nc rease De: 1 l Canyon power production. An analysis was a lso  made t o  
i den t i fy  t he  best sequence o f  canstruclion. I t  was found t h a t  Watana, 
f i r s t  added,  t h a t  i s  Watana constructed f i r s t  wi th  power on l i n e  date 
of  1986 and Devi l Canyon l a s t  added w i t h  power on 1 i n e  clate of 1990, 
was the best sequence. Benef i t- to-cos t r a t i o  f o r  Ma tana , f i rs t added,  
i s  1.28 w h i l e  Devil Canyon, f*irst added, results i n  a benefit-to-cost 
r a t i o  o f  0.80. The combination of the  two dams, w i t h  either Watana o r  
Devi l Canyon const ruc ted  fi rs t ,  would not  material 7y change the benef i  t- 
to-cost r a t i o  o f  1.3 for  the  t o t a l  project.  

The mu1 t i p 1  e-purpose projects, w h i l e  pro i r id ing  f o r  the projected 
power needs fo r  the Rai 1 be1 t Area, wout d a1 so provide f l  c ~ d  damage 



reduction downstreant o f  Devil Canyon and f o r  recreational oppor tun i t ies  
a s s o c i  d ted wi t h  the two reservoi r s  . C o n s t r ~ ~ c t i o n  o f  the p r o j e c t  wou'l d 
d l  so provide employment o p p o s t u n i  ties for  better u t i l  i zat ian  o f  under- 
u t i  1 ized and unemployed 1 abor,  

The sel ected combination o f  Glatana-Devi 1 Canyon provi des the  most 
e f f i c i e n t  n a t i o n a l  economi c development p l a n  wi th  a maximum o f  net 
benefi t s  exceeding $33.8 m i  11 ion annual I he selected p l  a 
il pos i t i v e  con t r ibu t ion  toward the environmental qua1 i ty  
s t u d y  area .  Development o f  the  hydroelectric poten t i a l  of  the  Susitna 
R i vcr B a s i  n woul d conserve over 5.8 mi l l ion tons o f  coal annual 1 y o r  
1 5  rni 1 l icn barrel s o f  o i  l annual  1 y. Posi ti ve contributions t o  improve- 
iilcnts i n  a i r  and water q u a l i t y  would result f rom reduction in coal-fired 
[ ~ l a n t s  a n d  reduction i n  the min ing  o f  coa l .  

A t ransn~i  ss ion i n t e r  t i  e between the major 1 oad centers o f  Anchorage 
and  F a i  rhan  ks woul d p r o v i  de an increased re1 i abi  1 i ty and  wouf d a1 low 
transfer o f  crlergy between the load centers w i t h  greater f 'lexi b i  1  it*^ o f  
o r ~ c r d t i o n .  T h e  transmission system would consist o f  two single c i r c u i t  
345 KV I irles a distance o f  136 miles t o  Anchorage and two single c i r cu i t  
230 K V  l irjes a distance o f  198 miles t o  Fairbanks.  Value o f  the t rans-  
n l i s s i o r i  i n t e r t i e  has been estimated and inc luded  i n  the economic f e a s i -  
i ~ i  l i t y  arlal y s i s  f o r  the project .  

The Watdna and Dev i  1 Canyon dam s i t e s  iire located some 50 mi les  
frorll e x i i  t i r l g  roads and t he  only access presently i s  by helicopter. 
Carl  y cons t ruc t ion  o f  an access road would facilitate preconstruction 
!;I i inni  n g  (3c t i  v i  t i  es fo r  mapping a n d  f o u n d a t i n n  exp lo ra t ions ,  w f  t!-i a 
r: 'duction i t :  t o t a l  p r o j e c t  costs as  compared t o  access by he1 icopter. 
I r r  schedul i ng the const ruct ion a c t i v i  t i e s  t o  meet the expedi ted power- 
on- 1 ine d a t e  of  1986, i t  was a lso  fouiid t h a t  ea r ly  construction of the 
tjc:cg?ss road was essential t a  mbil ize the men, equipment and supplies 
nccessttry f o r  construction of a project of this magnitude. For these 
reasons, the access road should be constructed dur ing the ; n i t i a l  phase 
o f  preconstrclction p l a n n i n g  rather t h a n  incur a delay o f  a t  7ear* t  one 
yi3ar  irr  meeting i n i t i a l  power-on-line da te  a f  1986. In  a d d i t i o n  t o  the 
s a v i n g s  tha t  would be incurt-ed i n  i n o b i l i z i n g  men and equipment d u r i n g  
t he  ea r ly  phases o f  the opera t ion ,  e a r l y  const ruc t ion o f  the access road 
woul d p r o v i  de an addi t i  on31 year  of power revenue es t i  mated a t  approxi  - 
ii:r"Lely $115 m i l l i o n .  Construction c f  the access road a t  an estin~ated 
cos t  o f  $22.3  rnillion i s  well j u s t i f i e d .  



FEASIBILITY OF ADDITIBNAL UNITS 

Studies have i nd i  cated the need and feast  b i  1 i ty o f  p r o v i d i n g  hydro- 
power from the Susitna River projects t o  meet the r a i l  be1 t area's future 
load growth from a projected power-on-l ine d a t e  o f  1986 through 1996 
 hen the projects f u l l  power capabi l i'ty would be utilized. A f t e r  1996, 
the system woul d require additional generating capaci ty  ; hydropower, 
fossi 1 fuel,  or nuclear therml gener6tion. 

Pas t  s tud ies  by a nunlber o f  agencies have i ndicated substantial  
hydropower potent ia l  ava i l  a b l e  f o r  development t o  meet load requirements 
well beyond the year 2000. The Sta te  o f  Alaska has a hydropower poten- 
t i a l  o f  over 27 million kilowatts. Generally, as the availability of  
f o s s i  1 fuels becomes increasingly scarce and more va luab le  over t ime, the 
a1 ternative renewable hydropower resource w i  1 l continue t o  provide the 
nms t economical means fo r  meeti ng t he  rai  1 be1 t area's power needs beyond 
the  yesr 2000. The feasibility o f  adding u n i t s  a t  Watana and Devil 
Canyon f o r  system peaking requi renients i n con junct ion w i  t h  thermal base 
energy was analyzed,  i n  the event mre expensive thermal base energy was 
added t o  the system i n  the  pos t  2000 period. For t h i s  analysis i t  was 
assumed t h a t  the haseload tiii.rma1 p l a n t s  would operate a t  50 percent 
p l a n t  fac tor  the f i r s t  year and 65 percent thereafter; a l so ,  the pre- 
Sus i tna  thermal generation f a c i  l i t i es  woul d be reti  red  a f t e r  thei r 40 
year economic life, w i t h  the ' l a s t  units retiring i n  year  2015- A lo8d 
resource a n a l y s i s  deterinined t h a t  the addl t i o n a l  uni t s  i ~ ~ o u l d  be needed 
as f0110vis : 

Watana #4 2003 
Watana W5 2005 
Devi 1 Canyon #5 2008 
Devil Canyon #G 201 0 

Costs were es t ima ted  fo r  construction o f  skeleton bays d u r i n g  
i n i t i a l  powerhouse construction, i n c l u d i n g  penstocks and tailrace 
excava t i on .  Incremental cos ts  a t  Watana f a r  two skeleton bays are 
est imated a t  $67,560,900 and $45 million per u n i t  i n  years 
2002 and 2004, for  a t o t a  ,560,000. Incrementa'l costs  a t  Devi 1 
Canyon far  tv~o skeleton bays are estimated a t  $32,240,000 
$40 mil 1 ion per u n i t  i n  years 2007 and 2009, f o r  a tota ' l  o f  $112,240,000. 
Total cos ts  f o r  the four  added units are es t ima ted  a t  $;! iPQ million. 
These costs do not  kl.c'l ude a reregulating dam downstream o f  Devi 1 Canyon 
w i t h  an estimated cos t  i n  excess o f  $100 million. The reregulating dam 
would probably be required i f  addi t i o n a l  un i t s  were added a t  Dev i l  
Canyon. 



Estimated average annual  cos ts  and benefits are as follows: 

Annual casts 69 50 
Annua% benef i ts 74 70 
BCR 1 -07  
Comparahili t y  r a t i o  0 98 

As can be seen, even under the most optimistic o f  assumptions, added 
urlits a t  Watana cannot pass the comparability tes t ;  units a t  Devil 
Canyon are marginal ; however, w-i t h  the added cos ts  o f  a reregul oiti ng dam, 
added ur21 ts a t  Devil Canyon would a l so  not be j u s t i f i e d .  

1 ENV I RONMENTAL CONS I DERATIONS 

The Susi  t n a  Rive r ,  w i t h  an overall {lrainage a rea  o f  about 12),400 
scluare rniles, i s  the largest stream discharging i n t o  Cook In le t  and i s  
a n  in~por ta r r t  access route t o  upper river and t r ibu tary  spawning and rear- 
i n g  a reas  f o r  the f i v e  species o f  P a c i f i c  Salmon found as adu l t s  i n  the 
in1  e t .  Portaye Creek, three miles below the D e v i l  Canyon damsiqte, i s  
t f ~ e  uppernlast t r i b u t a r y  on the Sus i  tna River where s i g n i f i c a n t  llumbers 
of spawning salmon have been noted. Invest igat ions  conducted by the 
F i s h  and W i l d l i f e  Service intermittently froni 1952 t o  1975 f a i l e d  t o  
r o v t ~ a l  the presence o f  adul  t o r  juveni 1 e sal  m n  i n  the Sus i tna IRi  ver 
{tl~ovc? t i i e  proposed Devi 1 Canyon damsi te .  No actual waterfal Is lor physical  
barr iers  have been observed i n  o r  above the Devil Canyon area wlhich would 
~ ~ r e c l  ude  sd lmon from u t i  1 i z i n g  the Susi t n a  R i v e r  drainage area above the 
ddms i te .  Thc ~ m s  t 7091 cal reason for  t he  absence o f  salmon i s  the 
present-c o f  a hydraul i c block resui ti ng from h i  3h water veloci t i e s  for 
SevPr;i  I ri ver mi l es w i  t h i n  Devi 1 Canyon. 

Twi3nty-seven sp r i ng  fed s lough areas adjacent t o  the main s t ream 
Sus i  tnd River between the Devil Canyon damsite and downstream t o  the 
conf l  uence w i  ti.! the Chul  i tna and Tal keetna R i  vers , a d i  stance a f  approxi  - 
nwkely 60 miles, have recently been i d e n - t i f i e d  as being impor t an t  for 
f-i.;h r e a r i n g .  Adu l t  spawning salmon have been recorded i n  9 o f  the 27 
r;locryhs. Rearing salrnon f r y  have been observed i n  17  o f  the sloughs. 
Add i t i ona l  s lough  areas are  probablj present i n  the same reach o r  
further downstream. However, those sl ough areas downstream o f  Devi l 
Canyon would  no t  be appreciably in f luenced by f l o w  releases w i t h  norm1 
da i 1 y f 1 uc t u a t i  on o f  1 ess t h a n  one f o o t  o r  under rare, extreme condi ti ons 
o f  up t o  three f e e t  a t  Gold Creek, 15  m i l e s  below Devil Canyon. In 
addi t i o n ,  any change i n  t i l rb - id i t y  as a result o f  the p r o j e c t  would not 
be ev iden t  below the conf f  lrence of t he  Ghul i tna and Talkeetna Rivers.  



Regulated f l ow vs. natural Plow data  s h o u l d  be ob ta ined  i n  the important 
sl ouyh  Ereas t o  de tesmi ne whether remedi a1 mas ures woul d be necessary t o  
preverlt dwate r ing  o f  the sloughs d u r i n g  spawning and incubation t imes .  
Reductton i n  f lows and tu rb - id i ty  i n  the scimmer mnlhs may have a minor 
impact on a d u l t  f i s h  or i en ta t ion .  Nocvever, these impacts should  be 
negligible a f t e r  the f i r s t  f i v e  years a f te r  construction as juveniles 
t h a t  have been exposed t o  the changed flokd and t u r b i d i t y  reginen would 
be returning as adul ls. Reduced t u r b i d i  t ies i n  the sunmr mnths could 
be beneficial for f ish production and fo r  sport fishery. Increased 
t u r b i  d i  t i e s  aye Porecas ted t o  occur d u r i n g  the winter wnths;  however, 
the amount expected t o  occur would be belaw a 1 eve1 t h a t  would adversely 
in lpact  f i sh .  Select3 ve w i  thdrawal structures w i l  l be incorporated i n  
the proposed project t o  perniit the release o f  water t h a t  has  been mixed 
t o  approach na tu ra l  temparature condi t ions.  Dissolved gas supersaturation 
t h a t  migh t  occur when spilling ~ o u l  d be substant ia l  'ly reduced i n  the 
t u r b u l e n t  river section t h a t  would be present just downstream o f  the 
Devi 1 Canyon Dam. Upstream f ram the  dams, the major i mpact on the resi - 
dent f i s h  populat ions waul d be caused by the reservoir impotundments. 
Under the proposed plan, Devi I Canyon Reservoir would f luctuate  very 
1 i t t l  e. Even t h o u g h  the steep-wal 1 ed canyon of this reseruroi r might 
prove less than  desirable fo r  a program t o  develop a res iden t  fish popu- 
l a t i o n ,  some species o f  f i  sh m i g h t  be able  t o  a d a p t  t o  t h i s  resei4voi r 
and provide some future sport f i s h i n g  b e n e f i t s .  

Watana Dam would have a wide range of drawdown i n  the reservoir which 
al  though not i mpacti ng the f i shery resource woul d make access more 
d i  f f i c u l  t ,  resul L ing  i n  lower f i s h i n g  pressure. Suspended glacial sed i  - 
ment could be a factor.  i n  b o t h  of'  the reservoirs a f te r  the heavier 
g l a c i a l  sediments have se t t l ed  o u t ;  however, many na tura l  l akes  i n  
Alaska such as T u s t u m e n a  and Tazlina, w i t h  heavy inflows o f  g lac i a l  
debris sus ta i n  f i s h  popula t ions  under sinli l a r  condi l i o n s ,  so t o  develop 
populat ions o f  f i sh  under re1 a t e d  condi l ion;  shou ld  prove feasible. 
mst  resident f i s h  populations, especial l y  gray1 -ing, u t i l  i z e  some o f  the 
c l  earwater t r i b u t a r i e s  o f  the Sus i t n a  R i  ver o r  areas near ithe m o u t h s  o f  
these sslreamr; as they enter the gl ac ia l  l y  t u r b i d  main ri velp channel 
d u r i n g  per iods  o f  h i g h  rtrnoff. Many of  these tributaries would be flood- 
ed i n  the$ r lower reaches by the proposed reservoi r impountlments. 'ihe 
res i den t  f i sh  popuia t ians  wouf d be a f f e c t e d  by the  increased water I eve'ls 
i n  t h e  proposed reservoirs; b u t  i n  son12 areas, access t o  tributaries for 
resident Fish may be improved by increased water elevations. 

Impacts on w i  Id1  i f e  would occur primarily i n  the Walana Reservoir 
p o r t i o n  of  the Susi tna Ri ver. The  area downstream of the Watana Dam 
i s  a narrow steep-walled canyon w i t h  few areas o f  b i g  game h a b i t a t  and 
i s  no t  crossed by any major migrat ion route f o r  b i g  game. The u p p e r  
sec t i on  o f  the Waetana Reservoir would l i e  across dne zhe Netchina c a r i b o u  



use as an i n t e r m i t t e n t  seasonal migration route between the i r  main 
ca l  v i  ng area  and their sumer' range. The reservui r caul d conceivably 
a1 ter  h i s  tori ca? herd movement and d i s t r i b u t i o n  and p r i o r  t o  i c e  break-up 
nmrtal  1 t i es could occur because o f  i ce-she1 v i  ng. mose h a b i t a t  woul d be 
10s t upstream o f  Watana Dam, Data on the number o f  acres o f  good h a b i t a t  
iinpacted and the number o f  animals using the areas are prel iminary. 
Additional da ta  are needed on both  the moose and caribou herds before a 
deternli nat ion  can be made for the need for  compensation measures. 

Transniss io t?  corridors requi red t o  distr ibute thz el ectric power t h a t  
would be generated by the proposed project would to t a l  about 364 miles. 
The corri 'dor t o  Fairbanks i s  identified as the Nenana Corridor and the 
one La Anchorage the Susi tna Corridor. These corridors would require 
approximately 8,200 acres, o f  w h i c h  6,100 acres would have t o  be cleared. 
Aquat ic  impacts would occur primarily d u r i n g  the clearing for and the 
cons t ruc t ion  o f  the ac tual  transmission facilities and would be o f  a 
temporary nature. Some erosion, causing t u r b i d  condl' t i o n  f n streams 
crossed by the corri dors , could occur on cl eared l and af ter  caps t rus t ion ,  
b u t  i s expected t o  be mi nor. Impacts on caribou woul d be 1 i m i  ted t o  the 
136 m i  l e  segmnt  o f  the Nenana Corridor north o f  Cantwell since there i s  
no significant caribou use o f  areas t o  the south.  A1 though physical 
destruction o f  car ibou h a b i t a t  wil'l not  be a significant impact, i n -  
d i rec t  consequences such as man-caused f i res ,  noise generated by t rans-  
mission lines and increased human access could be s i g n i f i c a n t .  Moose 
are fokrnd th roughout  the 1 ength o f  the  transmission 1 ine  corr idor .  The 
greatest impact t o  these anirais would be the increased hunting access 
p r o v i  ded by roads and the openness o f  the corr idor  i t s e l f .  Haibi t a t  
woul d overal l be improved. Subcl imax growth w i t h i n  the  transmission 
1 i ne corr idor  would increase moose browse. A transmission l i ne ,  per se, 
w i l l  n o t  have many l a s t i n g  impacts upon wildlife; most 3 f  the impacts 
wi 1 l be a resul t o f  construction and maintenance. 



On the b a s i s  o f  d a t a  and stud ies  presented i n  t h i s  report, i t  i s  
cancl uded t h a t  : 

a .  Power neea, i n  the Rai lbe l t  Area o f  Alaska a r e  est imated t o  
mre t h a n  double  by 1985 from the present 2 billion kilowatt-hours t o  
5.5 bi l l l 'on kilowatt-hours and 15 billion kilowatt-hours by the year 
2000. These val ues represent the mid-range growth projections o f  the  
three ranges o f  projections prepared by A1 as ka Power Admi nis t r a t i o n ,  
the Federal market ing  a g e n t  f o r  elec t r ica l  enerw i n  A'laska. 

b .  wrhe formu! ated pl an wovl d meet the need for  increased suppl i e s  
o f  electr ical  energy whi l e conserv ing non-renewabl e f o s s i  1 fuels.  o i l  , 
na tu ra l  gas and coal . Coal i s the l east  cost ly  a1 ternati ve t o  hydro- 
e lect r ic  power i n  the Fairbanks area and i n  the mid-1980 time frame, 
na tu ra l  gas and coal are comparable as the most ecanomica.1 a1 ternative 
in the Anchorage area.  Recognizing the uncertainty o f  the future availa- 
bility o f  natural  gas and o i l  a f t e r  I985 f o r  new generating capac i ty ,  
the possibility a f  i t s  restr ict ive use i f  ava i l ab l e  and i t s  s e n s i t i v i t y  
t o  worl d-wi de deinand and economic pressures, coal i s the mst 1 i kef y 
a1 ternative fuel f o r  thermal -e lec t r ic  p l a n t s  t o  be constructed dur ing 
the project 1 i f e  f o r  the Anchorage area. 

c .  O f  the al te rna t ive  plans analyzed,  t he  best p l a n  i s  a combina- 
t i o n  o f  two dams, Devil Canyon, located a t  r iver m i l e  734 w i t h  normal 
pool elevation o f  1450, and Watana, located a t  river m i l e :  165 w i t h  a 
normal pool elevation o f  2200. 

d .  The bes t  sequence o f  cons"crut.tion would be Watana f i r s t  added 
w i  t h  Devil Canyon second. The two dam a c t i n g  together  \nrauld provi d? 
6.1 t i i l ion k-i lowatt-hours of fi rrn power annually. Watana reservoir's 
6 .5  mill i o n  acre-feet of usable storage provides t h e  req~lired flow 
re1 eases for dependabl e power production a t  Wa tana and Devi -1 Canyon. 

e .  Under normal load requirements, the  Watana project  would be 
operated t o  meet peaking requirements w i t h  Devil Canyon operating at a 
more uniform rate i n  the base load .  Watana and Devi 1 Canyon reservoirs 
would f luctuate  only  slightly i n  response to da i ly  load requiremects 
and daily f l uc tua t i ons  i n  river stage downstream o f  Devil Canyon would 
be less t h a n  one foot .  Under extrew2l y rare adverse ioacl condi t i ons  , 
downstream river f luc tua t ions  could be as much as three f'eet a t  Gold 
Creek, 1 5  miles below Devi l Canyon. Because Dev i  1 Canyorl would b2  
o p e r a t i n g  essentially as a reregulating dam t o  control  the ra te  o f  
downstream f l o w  re1 eases, a rzt-egul a l i  ng structure downs1:ream o f  Devi 1 
Canyon i s  no t  required. 



P. The future addl t i o n  o f  units a t  Watana and Devil Canyon, based 
on f 975 price :evels and projected power demand beyond the year 2000, i s  
not economically feasible a t  this time, However, d u r i n g  preconstruction 
p l a n n i n g  f o r  the project ,  the feasibility o f  adding  units would be 
reanalyzed. 

g a  R~~~~~ r a c f  AJ A-8 ; k ; storage ai?, the Sus i  tna R i  ver w-i 11 permi t 1mu1 t i p 1  e 
use o f  the water resource th ro i  .~yd~-opower generation, f 1 olod control 
and recreation. Total annual l ene , exceed totaT annual costs by 
$33.8 million. The benefit-to-L .i - - t i 0  i s  1.3 and the comparability 
r a t  i a  f o r  power i s  1 .2 .  Costs a : icac.;-&ed t o  power woul d be repaid  over 
a 50-year period f rom power revenues a t  an avevage cos t  o f  21 mills per 
ki lowatt-hour,  

h. Posi L i v e  contributions toward t i l e  envi  ronmental qua1 i ty o f  the 
s t u d y  area would resul t f rom development o f  the Upper Susi t n a  River Basin. 
Hydroel ec t r i  c generati on ~ o u l  d conserve over 5.8 mi 1-1 i on tons o f  coal 
ijnnually o r  15 mill ion barrels of o i l  annually. Improvements i n  a i r  and 
w a t e r  qua1 i t y  would result from reduction in coal-fired plants  and 
reduction i n  the m i n i n g  o f  coal.  

i. We have riot been able t o  i d e n t i f y  any need f o r  mi t iga t ion  
n~easures a t  this  t.ime. However, more d e t a i l  ed studies,  including pre- 
in~puundinent s tud ies  o f  t he  reservoir areas and stud ies  o f  fishery h a b i t a t  
below D e v i l  Canyon, are planned during pre- and post-construction periods, 
Any n l i t i g a t i o n  measure f o ~ n d  necessary and economically j u s t i f i e d  wil l  
he provided for  a t  t h a t  time. 

j. Early construction o f  access road t o  the projects would 
Faci 1 i t a  te  preconstruction p l a n n i n g  a c t i v i t i e s  and expedite construction 
and  i n i t i a l  power on l ine .  

k. Construct ion o f  the t w . ~  dam and t ransmiss ion  systelm would be 
the responsibility o f  the Corps of  Engineers and the operation and 
n~a i ntenance o f  the projects and transmi ss i on  system waul d be the respon- 
s i  b i  l i t y  of' the market1 ng agency. One-ha1 f o f  the separable! investment 
cost  a1loca"cd do reservoir recreation would he reimbursable and a39 
costs of: opera t ion ,  maintenance and rep1 acement s f  1 ands arrcl f a c i l  i t i e s  
for  recreation would be paid by non-federal interests, a l l  i n  accordance 
w i t h  the Federal Hater Pro jec t  Recreation Act, Pub l i c  Law 89-72. A l l  
cos ts  t o  power would be repa id  t o  the Federal Treasury from power 
rewnuesI 



The District Engineer recommends: 

a. Construct ion by the Corps of Engineers o f  the Susitna River 
Project consisting o f  a combination of two dams and reservoirs desig- 
nated as the Watana and Devil Canyon on the upper Susitna River ,  Alaska, 
and of transmission facilities and g r i d  system for  southcentral and 
interior Alaska, f o r  hydroelectric power, f lood control ,  and recreation 
i n  accordance w i t h  the selected plan described i n  this report, and w i t h  
such modifications as i n  the discretion o f  the Chief o f  Engineers may be 
advisable, a l l  a t  a Federal cos t  presently estimated a t  $1,520,000,000, 
exc l us i ve  of the c o s t  of preauthorization studies.  

b. That  operat ion and  maintenance o f  the projects and appurtenant 
transmission f a c i  1 i t i e s  be the responsibil i t y  o f  the market ing agency, 
such cos ts  presently est imated a t  $2,400,000 anrrual ly ,  including the 
c o s t  associated w i  t h  major rep1 acements. 

Provided t h a t ,  prior t o  s tar t  o f  construction of recrleatianal 
faci  1 i t i  es, responsible non-Federal enti t i e s  provide assur{ar,ces accept- 
ab'i e t o  the Secretary o f  the Army, they wi 11 , i n  accordancle w i t h  the 
Federal Water Project Recreation Act,  Pub1 i c  Law 89-72: 

a, Administer l a n d  and water areas For recreation. 

ay, contribute i n  kind, o r  repay which may Oz through water 
w i t h  interest, one-half of the  s parable cos t  of the  project 

allocated t o  recreation, presently estimated t o  be $572,300. 

c. Bear a l l  cos ts  o f  operation,  meintenance, and replacement o f  
l ands  and f a c i  l i t i e s  for  recreation, presently estimated t o  be $106,000 
annually. 

I t  i s  further recommended t h a t  author i ty  f o r  construction o f  
necessary access roads t o  the pr>ojects be provided f o r  i n  the author i -  
z a t i o n  fo r  advanced engineering and design. Such roads, est imated t o  
c o s t  $22,300,000, will  provide necessary access for  detailed precon- 
struction s i t e  investigations and facilitate timely construction o f  the 
projects. 



All costs  t o  power, presently estimated a t  $1,516,000,000 f o r  
cons t ract ion,  and $2,397,000 annual l y f o r  opera t ion ,  maintenance, and 
major rep1 acments, are t o  be repaid t o  the Fed-era1 Tre from power 
revenues, 

CHAWLES A, 
Colonel , Co 



NPDPL-P? (12  Dec 75) 1 s t  Ind 
SUBJECT: Interim Feasibility Report, Upper Susitna 

River  Basin ,  Alaska 

DA, North Pacific Divizi~n, Corps of Engineers, 210 Custom House, 
Portland, Oregon 97209 31 December 1975 

TO: Chief o f  Engineers 

I concur i n  t h e  conclusions and recsmmendations o 2 ' h e  District 
Engineer .  
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