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Foreword 

Among t h e  most c r i t i c a l  o f  problems f a c i n g  o u r  n a t i o n  i s  energy 
resources .  
magnitude and s o l u t i o n s  t o  these problems t h e r e  can be no q u e s t i o n  about  
t h e i r  urgency and o f  t h e  n e c e s s i t y  f o r  immediate a c t i o n .  I n  an e f f o r t  t o  
i n  p a r t  r e s o l v e  these  ques t i ons  by  a c c e l e r a t i n g  u t i l i z a t i o n  o f  one of  o u r  
renewable resources ,  t h e  U. S .  Department o f  Energy has developed a program 
o f  N a t i o n a l  and Regional P lann ing  and Opera t ions  Research o f  geothermal 
enerqy resources .  

Though t h e r e  may be m ino r  disagreement about  t h e  s p e c i f i c s ,  

The O I T  Geo-Hea.t U t i l i z a t i o n  Center ,  under  c o n t r a c t  t o  USDOE, has 
eva lua ted  t h e  geothermal energy resource  development p o t e n t i a l  of t h e  s i x  
no r thwes t  s t a t e s  o f  Alaska, Idaho,  Montana, Oregon, Washington, and Wyoming. 
Our goa l  has been t o  summarize f o r  t h i s  r e g i o n  on a s i t e - s p e c i f i c  b a s i s  t h e  
v a r i o u s  f a c t o r s  a f f e c t i n g  development i n c l u d i n g  resource  da ta  base, geo- 
1 o g i c a l  d e s c r i p t i o n  , r e s e r v o i r  c h a r a c t e r i  s t i  cs , env i ronmenta l  c h a r a c t e r  , 
l e a s e  and development s t a t u s ,  i n s t i t u t i o n a l  f a c t o r s ,  economics, p o p u l a t i o n  
and marke t  , and f i n a l l y  p o t e n t i a l  f o r  development. T h i s  r e p o r t  summarizes 
t h e  known d a t a  base f o r  t h e  s t a t e  o f  Alaska. 

As so l i t t l e  geothermal resource  da ta  i s  a v a i l a b l e  t h i s  then  r e p r e -  
sents  a p rog ress  r e p o r t  i n  a young b u t  r a p i d l y  deve lop ing  f i e l d  o f  knowledge. 
The c o n t i n u a t i o n  o f  t h i s  p r o j e c t  now underway i s  a t t e m p t i n g  t o  complete t h i s  
co re  o f  s i t e  i n f o r m a t i o n  and i d e n t i f y  da ta  on new s i g n i f i c a n t  s i t e s ,  p r o v i d e  
accu ra te  i n f o r m a t i o n  and recommendations t o  p o l i c y  and dec is ion-makers ,  and 
u l t i m a t e l y  t o  a s s i s t  i n  e v o l v i n g  more e f f e c t i v e  r e g i o n a l  and n a t i o n a l  geo- 
thermal  energy programs. 

R. P: Koeppen 
June, 1979 
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PREFACE 

I n  November, 1977, a s tudy  was i n i t i a t e d  by  t h e  Oregon I n s t i t u t e  of 
Technology (OIT). The o b j e c t i v e  of t h i s  p r o j e c t  was t o  c o n s t r u c t  
r e a l i s t i c  scenar ios  f o r  t h e  development and commercial use o f  geothermal 
resources  i n  the  s t a t e s  of Alaska, Idaho, Montana, Oregon, Washington 
and Wyoming. The OIT s tudy  i d e n t i f i e s  m i les tones  t h a t  must be reached 
t o  develop geothermal resources  f o r  energy p l a n n i n g  purposes. 

T h i s  Alaska Volume, assoc ia ted  w i t h  t h e  OIT s tudy ,  i l l u s t r a t e s .  A laska 's  
un ique a s p i r a t i o n s  concern ing  t h i s  form o f  energy. These a s p i r a t i o n s  
have been formed i n  an env i ronment  o f  i n s t i t u t i o n a l  in fancy,  r a c i a l  
me1 t i n g ,  c u l t u r a l  change, economic d i v e r s i t y  and t h e  f r o n t i e r  s p i r i t .  

T h i s  A laska Volume i s  in tended t o  be a resource  manual f o r  f u t u r e  geo- 
thermal  research  and development. A f t e r  r e a l i z i n g  t h e  magnitude of 
c o m p i l i n g  s i t e  s p e c i f i c  da ta  on geothermal resources  i n  the  s t a t e ,  
t h e  d e c i s i o n  was made t o  l i m i t  s i t e  s p e c i f i c  a n a l y s i s  t o  A laska 's  104 
h o t  sp r ings .  I t  i s  t h e  o p i n i o n  of t h i s  a u t h o r  t h a t  due t o  techno logy ,  
s o c i a l  c o n d i t i o n s  and economic fac to rs ,  h o t  sp r ings  w i l l  be t h e  f i r s t  
geothermal resource  developed i n  Alaska. 

T h i s  Alaska Volume i s  in tended t o  be a work ing  paper. Omissions, 
c o r r e c t i o n s ,  and a d d i t i o n s  shou ld  be r e p o r t e d  t o  t h e  Author .  A d d i t i o n s  
t o  i t  shou ld  i n v e s t i g a t e  n o t  o n l y  those e a s i l y  developed s u r f a c e  mani- 
f e s t a t i o n s ,  b u t  a l s o  l o c a l  g rad ien t ,  h o t  d r y  rocks, magma t a p  and o t h e r  
energy a1 t e r n a t i v e s .  A n a l y s i s  f o r  l o c a l  g r a d i e n t  a p p l i c a t i o n s  and 
d r i l l i n g  ope ra t i ons  have been i n c l u d e d  when i n t e r e s t  was shown. 

I have c a l l e d  upon, drawn from, c o j o l e d  and downr igh t  p l a g i a r i z e d  an 
amazing number o f  people t o  make t h i s  r e p o r t  t h e  b e s t  I c o u l d  produce. 
Numerous f e d e r a l  , s t a t e  and p r i v a t e  i n s t i t u t i o n s  have c o n t r i b u t e d  t i m e  
and energy t o  t h i s  volume. P r i v a t e  c i t i z e n s  were most h e l p f u l  when 
c a l l e d  upon f o r  i n f o r m a t i o n .  A l l  these people a r e  acknowledged f o r  
t h e i  r p a r t i c  i p a t  i on. 

Some people c o n t r i b u t e d  so much t h a t  t hey  shou ld  be mentioned spec i -  
f i c a l l y  f o r  t h e i r  e f f o r t s .  They are:  D r .  Bob Forbes; D r .  Don Tu rne r  
and D r .  Joyce McBeath of t h e  U n i v e r s i t y  of Alaska; P a t t y  Kirkwood and 
B i l l  Ogle o f  Energy Systems, Inc.; Paul Lienau, John Lund, Gene Cu lve r  
and Chuck Higbee of Oregon I n s t i t u t e  of Technology; John Hale, Ky le  
Weaver and Greg Edblom o f  t h e  Alaska D i v i s i o n  o f  Energy and Power De- 
velopment. Each was i n v a l u a b l e  i n  t h e i r  r e s p e c t i v e  way. 

I would l i k e  t o  e s p e c i a l l y  thank C l a r i s s a  Qu in lan ,  D i r e c t o r  o f  DEPD, f o r  
h e r  gu idance and encouragement th roughout  t h e  p r o j e c t .  A l so  Nancy 
Knowlton, G l o r i a  McCubben and Peggy Skeers, t h e  s e c r e t a r i a l  s t a f f  a t  
DEPD, f o r  t h e i r  i n f i n i t e  pa t ience.  

F i n a l l y ,  I want t o  thank my O I T  c o u n t e r p a r t s :  Dave McClain, Gordon 
Bloomquist,  Debra Justus,  K e i t h  Brown, and R ick  James f o r  making many of 
t h e  m is takes  f i r s t ;  and my superv isors ,  D r .  Don K a r r  and Rober t  Koeppen, 
and s p e c i a l  thanks t o  Co l leen F r y  f o r  e d i t o r i a l  ass i s tance  and t y p i n g .  
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I NTROOUCTION 

The e x t e n t  o f  A laska ' s  geothermal resources  i s  enormous. E i g h t y - e i g h t  
a c t i v e  and dormant volcanoes a r e  l o c a t e d  i n  Alaska. More than 140 
v o l c a n i c  express ions  and m i l l i o n s  o f  acres  of r e c e n t  v o l c a n i c s  a r e  
i n d i c a t i v e  o f  t h e  S t a t e ' s  tremendous geothermal p o t e n t i a l  , perhaps t h e  
l a r g e s t  i n  t h e  Nat ion .  

One hundred and f o u r  separa te  geothermal s p r i n g  l o c a t i o n s  a r e  mentioned 
i n  t h e  l i t e r a t u r e  concern ing  Alaska as w e l l .  In t h e  near  term, develop-  
ment shou ld  occur  a t  these s i t e s .  A m i s s i o n  of t h i s  s tudy  i s  t o  docu- 
ment development, t h e  socio-economic and p h y s i c a l  da ta  concern ing  geo- 
thermal  energy. Data of t h i s  n a t u r e  concern ing  these s p r i n g s  a r e  p r -  
esented by  r e g i o n s .  

The s i x  reg ions  presented  a r e  those of t h e  p r e s e n t  Alaska S t a t e  P lann ing  
A c t i v i t i e s  and those o f  t h e  Federa l  S t a t e  Land Use Commission. The 
reg ions  were chosen because o f  socio-economic f a c t o r s  and p h y s i c a l  
s i m i l a r i t i e s  as r e f l e c t e d  i n  t h i s  document. 

Geographica l  d i s t r i b u t i o n  i n d i c a t e s  t h a t  A l a s k a ' s  geothermal s p r i n g s  
occur  i n  t h r e e  d i f f e r e n t  t e c t o n i c  s e t t i n g s .  One a s s o c i a t i o n  f i n d s  h o t  
s p r i n g s  a d j a c e n t  t o  Q u a t e r n a r y  vo lcanoes such as the  A l e u t i a n  I s l a n d  
Arc, t h e  Alaska Pen insu la  and t h e  Wrangell  Mountains. The second geo- 
l o g i c a l  a s s o c i a t i o n  f i n d s  s p r i n g  l o c a t i o n s  near  t h e  c o n t a c t  between l a t e  
Cretaceous o r  T e r t i a r y  g r a n i t i c  p l u t o n s  and sur round ing  c o u n t r y  rock .  
Waring suggests  t h a t  t h i s  i s  due t o  deep c i r c u l a t i n g  m e t e o r i c  waters  
us ing  boundry f a u l t i n g  and f r a c t u r i n g  near  p l u t o n s  as a mechanism f o r  a 
h o t  wa te r  c i r c u l a t i o n  system. Numerous s p r i n g s  o f  t h i s  genes is  occu r  i n  
a broad eas t -west  t r e n d i n g  zone i n  Nor th  C e n t r a l  Alaska. Southeas t  
A laska i s  t h e  s e t t i n g  f o r  a t h i r d  zone which appears t o  be i n v o l v e d  i n  
some r e l a t i o n s h i p  w i t h  t r a n s f o r m  f a u l t i n g  assoc ia ted  w i t h  t h e  sub- 
mergence o f  t h e  East  P a c i f i c  R ise  under  t h e  N o r t h  American c o n t i n e n t .  

These t h r e e  s e t t i n g s  f o r  t h e  resource,  encompass much o f  t h e  S t a t e  which 
p r e s e n t  a cons ide rab le  s tudy  area. The i n c r e d i b l e  p h y s i c a l  s i z e  o f  
Alaska i s  a lmost  incomprehensib le .  A laska ' s  586,000 square m i l e s  o f  
l a n d  i s  t w i c e  t h e  s i z e  of Texas and equal t o  o n e - f i f t h  o f  t h e  t o t a l  a rea  
o f  t h e  U n i t e d  Sta tes .  There i s  more c o a s t l i n e  he re  than  a l l  t h e  r e s t  o f  
t h e  c o u n t r y  combined. The f u r t h e s t  Nor th,  Eas t  and West p o i n t s  o f  t h e  
n a t i o n  a r e  here. T h i s  v a s t  a rea  can be v i s u a l i z e d  by  t r a n s p o s i n g  a 
sca led  Alaska map ove r  t h e  r e s t  of t h e  U n i t e d  Sta tes .  I f  done, 
K e t c h i  kan i n  Southeast  A laska would be where Char les ton  South C a r o l i n a  
i s ;  Barrow, A laska ' s  nor thernmost  p o i n t ,  would be near  M inneapo l i s  
Minnesota; w h i l e  A t t u ,  a t  t h e  end o f  t h e  A l e u t i a n s  would be near  Santa 
C la ra  Cal i f o r n i a .  A laska 's  geothermal resources  a r e  p r o p o r t i o n a t e l y  as 
l a r g e  and l o c a t e d  across  t h e  g r e a t  m a j o r i t y  o f  t h e  S ta te .  

T h i s  v a s t  w i l d e r n e s s  i s  peopled by  o n l y  415,000 c i t i z e n s  o f  which ove r  
h a l f  l i v e  i n  t h e  v i c i n i t y  of Anchorage, A laska ' s  l a r g e s t  c i t y .  The 
i n c r e d i b l e  s i z e  and scan t  p o p u l a t i o n  o f  t h e  S t a t e  h e l p  f o s t e r  t h e  
extreme s o c i a l  and economic d i v e r s i t y ,  i s o l a t i o n ,  and c u l t u r a l  change 
now found i n  Alaska. The d i v e r s i t y  was e x e m p l i f i e d  i n  a r e c e n t  p r imary  
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and s t a t e  e l e c t i o n .  The Republ ican P a r t y  Pr imary  was dominated b y  
g u b e r n a t o r i a l  cand ida tes  w i t h  s i g n i f i c a n t l y  d i f f e r e n t  development p o l  i- 
c i e s  and was dec ided by  a mere 98 v o t e s  i n  o v e r  60,000 counted. Two 
c o u r t  b a t t l e s  ensued and months o f  c o n t r o v e r s y  were assoc ia ted  w i t h  t h i s  
e l e c t i o n  and t h i s  ma jo r  p o l i c y .  D i v e r s i t y  i s  seen between r u r a l  and 
urban i n t e r e s t s ;  between subs is tance and cash economies; i n  t h e  d i s t r i -  
b u t i o n  o f  wea l th ;  and between env i ronmenta l  and developmental p h i l o s o -  
ph ies .  T r y i n g  t o  appease these c o n f l i c t i n g  a t t i t u d e s  i s  a paramount 
i s s u e  i n  de te rm in ing  t h e  f e a s i b i l i t y  of any of t h e  geothermal s i t e s  t h a t  
w i l l  be p resented  i n  t h i s  paper. 

I s o l a t i o n  has always been p a r t  o f  Alaska. The f i r s t  ove r land  connec t ion  
w i t h  t h e  Lower 48 was t h e  b u i l d i n g  of t h e  A laska Highway d u r i n g  Wor ld  
War 11. The v a s t  m a j o r i t y  o f  Alaska i s  s t i l l  w i t h o u t  road se rv i ce .  
H igh  c o s t  a i r  and water  t r a n s p o r t a t i o n  coup led  w i t h  extreme weather  
c o n d i t i o n s  c o n t i n u e  t o  make i s o l a t i o n  a predominant  l i f e s t y l e  i n  r u r a l  
Alaska. Most o f  A laska ' s  geothermal resources  a r e  l o c a t e d  i n  v e r y  
remote areas away from p o p u l a t i o n  centers ,  so i s o l a t i o n  w i l l  be a f a c t o r  
i n  geothermal development and i s  documented. 

Overcoming the  i s o l a t i o n  r e s u l t i n g  from t h e  v a s t  s i z e  and smal l  popu- 
l a t i o n  o f  A laska and p r o v i d i n g  s e r v i c e s  t h a t  peop le  i n  most p a r t s  o f  o u r  
c o u n t r y  take  f o r  g ran ted  i s  c o s t l y  b o t h  economica l l y  and c u l t u r a l l y .  
Development o f  geothermal w i l l  be as we1 1 water ,  sewer, e l e c t r i c i t y ,  
doc tors ,  d e n t i s t s ,  schools  and even b a s i c  food  commodit ies a r e  s t i l l  
c l o s e r  t o  r a r e  than u n i v e r s a l  i n  t h e  bush. The premise be ing  f o l l o w e d  
today i s  t h a t  these b e n e f i t s  outweigh l o s s e s  concern ing  t h e  c u l t u r a l  
i ssue.  T h i s  r e p o r t  and i t s  updates w i l l  focus  on c u l t u r a l  h e r i t a g e  a s  
one o f  t h e  pr ime c o n s i d e r a t i o n s  i n  developments i n  bush Alaska f o r  t h e  
near  f u t u r e .  

To date, t h e r e  has been ve ry  l i t t l e  development assoc ia ted  w i t h  A laska ' s  
geothermal resources  d e s p i t e  t h e i r  p o t e n t i a l .  T h i s  p o t e n t i a l  i s  1 i m i t e d  
b y  l a c k  o f  inves tment  c a p i t a l ,  l a c k  o f  demand and l a c k  o f  knowledge 
about  t h e  resource .  Data i n  t h i s  r e p o r t  have been ga thered t o  show 
h i s t o r i c a l  perspec t ive ,  l e g a l ,  i n s t i t u t i o n a l ,  s o c i a l ,  economic, and 
p h y s i c a l  f a c t o r s  concerned w i t h  geothermal development. S i t e  s p e c i f i c  
d a t a  i s  documented t o  i n t e g r a t e  p o s s i b l e  geothermal development w i t h  
e x i s t i n g  l a n d  use, needs and a s p i r a t i o n s .  Cursory s i t e  s p e c i f i c  da ta  i s  
a l s o  ga thered because resource  used on t h a t  bas is .  

The development o f  remote geothermal s p r i n g s  i n  A laska i s  dependent upon 
p r e s e n t i n g  t h e  f a c t s  and o p p o r t u n i t i e s  t o  p r o s p e c t i v e  en t repreneurs .  
T h i s  book i s  t h e  r e s u l t  o f  t h a t  miss ion .  
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Figyre 1 
Circle H o t  Springs Dur ing  the 1940's 

(Charles Bunnell Collection - University of  A1 aska) 

Figure 2 
Chena Hot .Springs 

( R u t h  Tondoff Collection - University of  Alaska) 
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HISTORY OF GEOTHERMAL ENERGY I N  ALASKA 

I n d i a n s  and Eskimos th roughou t  A laska c o n s t i t u t e  t h e  f i r s t  c y c l e  
u t i l i z i n g  geothermal resources.  From t h e  Seward Pen insu la  t o  t h e  i s l e s  
o f  Southeas tern  Alaska, t h e  N a t i v e s  were aware o f  t h e  n a t u r a l  geothermal 
s p r i n g s .  Kruzgamepa Ho t  Spr ings,  50 m i l e s  n o r t h  o f  Nome, now known as 
P i l g r i m ,  was u t i l i z e d  f o r  b a t h i n g  yea rs  b e f o r e  t h e  w h i t e  man a r r i v e d .  
People v i s i t i n g  Chief  Shakes Ho t  Spr ings,  n e a r  Wrangel l  i n  Southeas tern  
Alaska, s t i l l  use t h e  wooden c r i b s  p laced t h e r e  by  t h e  T l i n g i t  I n d i a n s  
p r i o r  t o  t h e  Russian a r r i v a l  i n  Alaska. Some s p r i n g s  h e l d  m y s t i c a l  
powers, such as  K i l o  Hot  Spr ings  i n  n o r t h  c e n t r a l  Alaska. The e n t i r e  
Ray Mounta ins were cons idered tabu by  l o c a l  I n d i a n s ;  perhaps n o t  because 
o f  t h e  s t i n k i n g  seepage from t h e  bowels o f  t h e  ea r th ,  b u t  what b e t t e r  
b i r t h  t o  a legend. A l though t h e  I n d i a n s '  e a r l y  use was i n - s i t u  and 
spo rad ic ,  i t  was neve r the less  a p recedent  t h a t  s t i l l  ho lds  f o r  t h e  v a s t  
m a j o r i t y  o f  h o t  sp r ings  i n  Alaska. 

When t h e  Russians began c o l o n i z i n g  t h e  Grea t  Land, they  f o l l o w e d  t h e  
I n d i a n s  example of l e a v i n g  most s p r i n g s  as they  found them. T h i s  due t o  
t h e  f a c t  t h a t  most of t h e  Russian c o l o n i e s  were n o t  l o c a t e d  near  geo- 
thermal  resources,  a second precedent  t h a t  s t i l l  h o l d s  f o r  t h e  v a s t  
m a j o r i t y  o f  hamlets  and spr ings .  Perhaps ano the r  reason f o r  t h i s  was 
t h e  Russians who d i d  use them were t h e  nomadic f u r  t r a d e r s  o f  t r a n s i e n t  
f l a v o r  and n o t  l i k e l y  t o  t a r y  l o n g  i n  t h e i r  p u r s u i t  o f  bounty. 

A f t e r  t h e  American purchase, t h i n g s  remained s t a b l e  f o r  awh i le .  Gradu- 
a l l y  t h e  e n t e r p r i s i n g  Americans p r i e d  i n t o  A laska ' s  r i c h  t r e a s u r e  t rove ,  
i n  search  o f  rumored E l  Dorodos. As t h e  F rase r  R i v e r  Gold F i e l d  i n  
Canada p layed out, word came of r i c h e s  i n  t h e  Nor th ;  men named H a r r i s  
and Juneau h i t  pay d i r t  i n  Southeas tern  Alaska d u r i n g  t h e  1980's .  Then 
i n  1896 Bob Henderson and two p a r t n e r s  unear thed t h e  t i p  o f  t h e  i ceberg  
known as t h e  K lond ike .  The impact  o f  t h e  r i c h e s t  p l a c e r  g o l d  concen- 
t r a t i o n  e v e r  found s t a r t e d  t h e  second c y c l e  of geothermal development i n  
A laska.  

A las,  a l l  who came t o  the  g o l d  f i e l d s  d i d  n o t  s t r i k e  i t  r i c h .  For  every  
one who made i t  t o  Bonanza Creek, t e n  came l a t e .  For  every  miner ,  i t  
seemed a t  l e a s t  one n e f a r i o u s  c h a r a c t e r  of low esteem came t o  r e l i e v e  
h im o f  h i s  poke. The scene of much of t h e  debauching assoc ia ted  w i t h  
g o l d  stampeders took p l a c e  a t  t h e  l o c a l  roadhouses and/or  b r o t h e l s .  
E n t e r p r i s i n g  young en t rep reneurs  who came t o o  l a t e  f o r  t h e  m i n i n g  and 
had more moral s tock  than a common t h i e f ,  b u t  n o t  a l o t  more, s t r u c k  i t  
r i c h  b y  -deve lop ing  t h e  r e c r e a t i o n a l  " resource" .  I n  areas where t h e r e  
were h o t  spr ings ,  i t  was a n a t u r a l  l o c a t i o n  f o r  a roadhouse. I f  a m i n e r  
were t o  f o l l o w  t h e  m in ing  c y c l e  from t h e  g o l d  f i e l d s  i n  t h e  K lond ike  t o  
Eagle t o  Nome and Fai rbanks,  he would have been ab le  t o  soothe h i s  
work-worn bones a t  Canadian, C i r c l e ,  P i 1  grim, Se rpen t ine  and Chena Ho t  
Spr ings .  

I n  A laskan H i s t o r y  F e l i x  Pedro i s  notedcas t h e  d i s c o v e r e r  o f  t he  P l a c e r  
Gold F i e l d  a t  Fai rbanks.  I n  1905, g o l d  p rospec to r  F e l i x  Pedro f i r s t  
u t i 1  i z e d  t h e  Chena Hot  Spr ings  f o r  r e c r e a t i o n a l  purposes. George Wi lson  
homesteaded t h e  l and  and commerc ia l i zed  i t  as a h e a l t h  spa. By 1915, a 
l o g  b a t h  house was b u i l t  c o n t a i n i n g  a d r e s s i n g  room, a sweat room, and a 
bathroom w i t h  f i v e  wooden c l e a n  water  tubs  and a mud ba th  tub.  
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Figure  3 
Geothermal Appl i c a t i o n  Man1 ey Hot Springs, E a r l y  1900's 

(A1 as ka H i  s t o r i  c a l  L i  b r a r y )  

F igu re  4 
Manley Hot  Spr inas  i n  t h e  He igh t  o f  Development 

(A laska H i s t o r i c a l  L i b r a r y )  
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The r e s o r t  complex a t  C i r c l e  was homesteaded by  Frank Leach i n  1918, b u t  
a p p a r e n t l y  t h e  Spr ings  were used l o n g  b e f o r e  t h a t .  The i n s t a l l a t i o n  now 
c o n s i s t s  o f  a 22-room h o t e l  and 13 cabins,  v a r i o u s  o u t - b u i l d i n g s  and a 
l a r g e  swimming poo l ,  a l l  heated from t h e  s p r i n g s .  

P i l g r i m  H o t  Spr ings  was developed about  1905 on t h e  Seward Pen insu la .  
The r e s o r t  was f r e q u e n t l y  v i s i t e d  by  p a r t i e s  f rom Nome and o t h e r  m i n i n g  
c e n t e r s  i n  t h e  area.  U n f o r t u n a t e l y ,  t h e  roadhouse and sa loon burned i n  
1908 and t h e  r e s o r t  went i n t o  n e g l e c t .  

A t  Se rpen t ine  Spr ings  t o  t h e  n o r t h  of P i l g r i m ,  some remnants o f  t h e  
roadhouse s t i l l  remain. Nominated f o r  i n c l u s i o n  i n  t h e  N a t i o n a l  
H i s t o r i c  R e g i s t e r ,  i t  was ano the r  example of geothermal space h e a t i n g  
t h a t  Alaskan g o l d  miners  developed b e f o r e  t h e  o i l  age. 

I n  1900, John Karshner  d iscovered Manley Ho t  Spr ings .  W i th  t h e  d i s -  
cove ry  o f  g o l d  i n  t h e  Eureka and T o f t y  areas, Karshner s taked h i s  home- 
s tead and i t  q u i c k l y  became a t r a d i n g  c e n t e r .  Karshner  made an agree- 
ment w i t h  Frank Manley, a man w i t h  a p a s t  i n  Texas, and soon a 6O-room, 
3 - s t o r y  geo the rma l l y  heated h o t e l  w i t h  b a r  and b a t h  were b u i l t .  
E v e n t u a l l y ,  swimming pools ,  s tab les ,  ch i cken  coops, hog s t y  and vege- 
t a b l e  gardens a1 1 b e n e f i t e d  from t h e  u t i 1  i z a t i o n  o f  geothermal energy. 
Dur ing  t h e  boom years  b e f o r e  W W I ,  numerous smal l  bus inesses f l o u r i s h e d  
i n c l u d i n g  two newspapers. I n  t h e  t r a d i t i o n  of  most e a r l y  boom develop- 
ments i n  A laska horrever, a marked d e c l i n e  i n  t h e  Kanley area  became 
apparen t  a f t e r  t h e  war. The Hote l  burned down and most o f  t h e  peop le  
lnoved o u t  by t h e  l a t e  1920 's .  

The h o t  s p r i n g s  i n  sou theas te rn  Alaska had t h e i r  own cyc le ,  somewhat 
a long t h e  same boom/bust ph i losophy,  b u t  g o l d  was n o t  n e c e s s a r i l y  t h e  
pr ime mover o f  men and m a t e r i a l s .  

T r a d i t i o n  has i t  t h a t  T l i n g i t  I n d i a n s  f i r s t  used Baranof  Ho t  Spr ings,  
near  S i t k a  f o r  ba th ing .  H i s t o r y  has i t  t h a t  w h i t e  men appeared a t  t h e  
t u r n  o f  t h e  c e n t u r y  w i t h  t h e  es tab l i shmen t  of t h e  town o f  Baranof  as a 
f i s h i n g  and t i m b e r i n g  community. I n  t h e  l a t e  teen and e a r l y  ~ O ' S ,  a 
p i p e l i n e  was l a i d  from t h e  s p r i n g s  t o  a b a t h  house f o r  use by  i t i n e r e n t  
f i shermen and o t h e r s .  T h i s  was done under  t h e  ausp ices  o f  t h e  
t e r r i t o r y .  A t  t h e  same t ime, a house of ill r e p u t e  was e s t a b l i s h e d  a t  
ano the r  o f  t h e  s p r i n g s  and a p p a r e n t l y  used t h e  h o t  water  f o r  b o t h  
b a t h i n g  and h e a t i n g -  purposes. It became common p r a c t i c e  f o r  t h e  pro-  
p r i e t o r  o f  t h e  b o r d e l l o  t o  l e v y  a t o l l  f o r  t hose  w i s h i n g  t o  use t h e  b a t h  
o r  go f i s h i n g  i n  t h e  l a k e s  above t h e  sp r ings .  The T e r r i t o r y  e v e n t u a l l y  
moved- t h e  b a t h  house down t o  sea l e v e l  by p i p i n g  t h e  water  th rough a 4" 
p i p e  . i n -  t h e  1930's .  When t h e  t i m b e r  and f i s h i n g  i n d u s t r i e s  moved t o  
more p romis ing  areas, t h e  l o c a l  f l a v o r  d i d  as w e l l ,  l e a v i n g  behind a 
s leepy  town o f  r e c l u s i v e  elegance. 

Remarkably, many o f  these boom r e s o r t s  have hung on and s t i l l  e x i s t  
m a r g i n a l l y  today.  Some have b e n e f i t e d  from " c i v i l  i z a t i o n l '  a r r i v i n g .  
T h i s  c i v i l i z a t i o n  c o u l d  be cons idered t h e  t h i r d  c y c l e  o f  geothermal 
devel  opment. 
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Figure 5 
Baranof  A laska - Early 1900 's  

(A laska  Historical Library) 

Ftgu re  6 
S i t k a  Spr ings  Resort - E a r l y  1900 's  

(A1  as ka H i s  t o r i  c a l  L i b r a r y )  
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Located on Baranof  I s l a n d  i n  Southeastern,  i s  S i t k a  o r  Goddard Hot  
Spr ings ,  whichever  you m igh t  p r e f e r .  I t  i s  j u s t  2-1/2 hours by  b o a t  
sou th  o f  t h e  o l d  Russian c a p i t o l  of S i t k a .  S i t k a  Spr ings  was, i n  1908, 
a s i t e  o f  f i s h i n g  shacks o f  t h e  S i t k a  Ind ians .  Behing t h e  shacks, wa te r  
from two o f  t h e  s p r i n g s  was p iped  t o  a two s t o r y  b u i l d i n g  c o n t a i n i n g  
t h r e e  bathrooms. The area  was c a l l e d  Sanatarium, Alaska. Accord ing  t o  
r e p o r t s  t h e  Russians had a h o s p i t a l  t h e r e  a t  l e a s t  as e a r l y  as 1841 
where t h e y  s e n t  p a t i e n t s  s u f f e r i n g  w i t h  d iseases  o f  t h e  s k i n  and c o n s t i -  
t u t i o n a l  b lood  d i s o r d e r s .  D r .  F. L. Goddard r a n  t h e  sanator ium d u r i n g  
1908 and t h e  yea rs  t h e r e a f t e r .  D r .  Goddard i s  quoted as say ing ,  "As a 
r e s o r t  t h e r e  i s  no more favored s p o t  on t h e  N o r t h  P a c i f i c  coas t " .  
Adver t i sements  about  t h e  h e a l i n g  q u a l i t i e s  o f  t h e  s p r i n g s  appeared i n  
many Nor thwest  newspapers and t r a v e l  manazines. T r a n s p o r t a t i o n  t o  t h e  
s p r i n g s  f r o m  Juneau aboard t h e  Juneau Steamship Company's "Georgian" 
once a week was b u t  $12.50. T h i s  same steamer took  i n  Tenakee and 
Baranof  Hot  Sp r ings  because o f  t h e i r  m e d i c i n a l  p r o p e r t i e s .  A f t e r  
Goddard l e f t ,  t h e  s p r i n g s  became a r e c r e a t i o n a l  s p o t  f o r  S i t k a  r e s i -  
dents .  There a r e  now p lans  i n  t h e  o f f i n g  t o  b u i l d  a modern b a t h i n g  
f a c i l i t y  by  t h e  City o f  S i t k a .  

The P i l g r i m  H o t  Spr ings  area  on the  Seward Pen insu la  was " c i v i l i z e d "  b y  
t h e  C a t h o l i c  church. A f t e r  t h e  roadhouse burned i n  1908, t h e  p r o p e r t y  
was donated t o  t h e  C a t h o l i c  church. The s p r i n g  area, t h e  C a t h o l i c  
church, and most p a r t i c u l a r l y  S r .  F r e d e r i c k  A. Rupper t  SJ.,  became t h e  
cus tod ians  o f  some 120 orphans. These orphans came t o  t h e  church  due t o  
a l o c a l  ou tb reak  o f  t h e  Spanish i n f l u e n z a  epidemic t h a t  took o v e r  
20,000,000 l i v e s  wor ldwide  d u r i n g  W W I .  Fron 1919 t o  1942, geothermal 
energy was used t o  r a i s e  l a r g e  gardens and p r o v i d e  h e a t i n g  i n  t h e  b u i l d -  
ings .  A 
dog -p rope l l ed  r a i l  system was developed t o  t r a n s p o r t  m a t e r i a l s  between 
t h e  T a y l o r  Road and t h e  Spr ings  - a r a t h e r  un ique t e c h n o l o g i c a l  s p i n - o f f  
o f  t h e  P i l g r i m  exper iment .  

Excess vegetab les  were b rough t  t o  Home and s o l d  i n  t h e  s to res .  

P i l g r i m  and a lmos t  a1 1 o t h e r  Alaskan geothermal developments were con- 
sumed i n  t h e  energ ies  o f  c i v i l i z e d  man's i n s a n i t y  known as w o r l d  w a r ,  
t e c h n o l o g i c a l  advances and t h e  widespread d i s c o v e r y  and use o f  o i l  
spread w i t h  o u r  m a r t i a l  p u r s u i t s  and t h e  go lden age o f  geothermal energy 
ended i n  Alaska. 

Th ings  remained r a t h e r  q u i e t  on A laska ' s  geothermal f r o n t i e r  d u r i n g  t h e  
cheap o i l  yea rs  o f  t h e  1950's  and e a r l y  60 's .  Then, c e r t a i n  events  
r e v i v e d  t h e  resource.  On March 13, 1968, o i l  was d i scove red  a t  Prudhoe 
Bay and i n  t h e - l a t e  summer o f  1973, there.*was t h e  Arab o i l  embargo. The 
o i l  d i s c o v e r y  and i t s  boom b rough t '  people, money and e n t e r p r i s i n g  
s p i r i t .  The embargo brought  f a v o r a b l e  economics and sudden r e a l  i z a t i o n  
t h a t  t h e  o i l  age was t e r m i n a l .  Government monies - f o r  research  and 
development soon fo l l owed .  These events, coupled . w i t h  t h e  myst ique o f  
t h e  L a s t  F r o n t i e r  i n  t h i s  age o f  d r i f t ,  has begun a new c y c l e  o f  
devel  opment. 

A t  O p h i r  Hot Spr ings,  near  Be the l ,  owner M r .  Fau lkne r  has i n s t a l l e d  a 4" 
l i n e  t o  r u n  t h e  150 f e e t  between h i s  home and t h e  h o t  sp r ings .  He o n l y  
uses 1/3 o f  t h e  s p r i n g s  f l o w  f o r  space h e a t i n g  and t h e  o v e r f l o w  i s  
d i v e r t e d  i n t o  a nearby creek.  The warm water  keeps t h e  c reek  open i n  Q 



Arctic Circle Hot Springs resort, a leap or two from the Arctic, is a shocking place for the uninitiated. 
Hot springs and pool, a magnificent vegetable garden, and a lodge containing all the niceties...all this 
at a point that is almost at the end of the road, the northernmost point to which one can drive on the 
North American continent. 

Figure 7 

C i r c l e  Hot Springs in t h e  1960's 
(Tourism Co l l ec t ion  - Alaska Hi s to r i ca l  L i b r a r y )  



t h e  w i n t e r  and M r .  Fau lkner  takes advantage o f  t h i s  by  u s i n g  a low head 
hydro f a c i l i t y  f o r  e l e c t r i c a l  p roduc t ion .  M r .  Fau lkner  i s  one o f  t h e  
new renaissance men appear ing i n  A l a s k a ' s  bush. 

On another  o r d e r  o f  magnitude, t h e  government has become t h e  pr ime mover 
o f  geothermal development i n  Alaska - something q u i t e  un ique i n  American 
h i s t o r y .  I n  t h e  e a r l y  1970's,  Tom M i l l e r  of t h e  U n i t e d  S t a t e s  Geolo- 
g i c a l  Survey d i d  the  f i r s t  s p e c i f i c  s c i e n t i f i c  r e s e a r c h  concern ing  
geothermal energy i n  Alaska s i n c e  Gera ld War ing 's  1917 water  s u p p l y  
survey. A t  p resent ,  t h e  U.S.G.S. geothermal program i s  c o n t i n u i n g  under 
1 i m i t e d  budget r e s t r a i n t s  t o  assess A laska 's  geothermal p o t e n t i a l .  

The U n i v e r s i t y  o f  Alaska Geophysical I n s t i t u t e  has and i s  conduct ing  
research  concern ing  geothermal energy. Dr .  Bob Forbes o f  t h e  I n s t i t u t e ,  
one o f  t he  f a t h e r s  o f  modern geothermal development i n  Alaska, i s  con- 
t i n u i n g  under a m i s s i o n  team s tudy  w i t h  p r i n c i p l e  i n v e s t i g a t o r  D r .  Don 
T u r n e r  t o  assess the  low temperature geothermal energy resources  o f  
Alaska f o r  t he  Federa l  Dept. of Energy. Lee Leonard, a n o t h e r  member o f  
t h e  I n s t i t u t e ,  i s  p r e s e n t l y  work ing  t o  e s t a b l i s h  a geothermal research  
s t a t i o n  a t  Manley Hot Spr ings,  which w i l l  i n c l u d e  a ?ow tempera ture  
e l e c t r i c a l  a p p l i c a t i o n .  The I n s t i t u t e  i s  conduct ing  numerous o t h e r  
s c i e n t i f i c  i n v e s t i g a t i o n s  t h a t  w i l l  e f f e c t  t h e  eventua l  development o f  
geothermal energy i n  Alaska, i n c l u d i n g  resource  e v a l u a t i o n  o f  t h e  s t a t e  
demonst ra t ion  p r o j e c t  a t  P i l g r i m ,  Alaska. 

P r i n c i p l e  i n v e s t i g a t o r ,  Ms. Pa t  Kirkwood, e t .  a l ,  then  o f  t h e  S i e r r a  
P a c i f i c  Research Corp., r e c e n t l y  completed an economic a n a l y s i s  o f  l o c a l  
g r a d i e n t  u t i l i z a t i o n  f o r  t h e  Dept. of Energy, another  i l l u s t r a t i o n  o f  
t he  invo lvement  o f  t h e  Dept. o f  Energy i n  s t i m u l a t i n g  t h e  development o f  
geothermal.  Local  consu l tan t ,  B i l l  Ogle of Energy Systems, a r e a l  heavy 
we igh t  i n  A laska 's  geothermal wor ld,  t a l k s  another  o r d e r  o f  magnitude o f  
development i n  t h e  f u t u r e .  I n  an energy s ta rved  wor ld ,  perhaps A l a s k a ' s  
v o l c a n i c  A l e u t i a n  Chain w i l l  produce mu1 t i -megawat t  power f o r  i n d u s t r i a l  
a p p l i c a t i o n s .  D r .  Ogle and Ms. Kirkwood a r e  funded by D.O.E. t o  promote 
geothermal i n  Alaska. 

D r .  Car l  Halsey o f  t he  U.S. Navy i s  p r e s e n t l y  conduct ing  d r i l l i n g  oper-  
a t i o n s  a t  Adak Naval A i r  S t a t i o n  t o  determine t h e  p o t e n t i a l  f o r  geo- 
thermal energy there .  The i n s t a l l a t i o n  t h e r e  and t h e  p o s s i b l e  e l e c -  
t r i c a l  a p p l i c a t i o n s  be ing  cons idered make t h i s  A laska 's  ma jor  geothermal 
p r o j e c t  t o  date.  

The S t a t e  Government has r e c e n t l y  become i n v o l v e d  i n  * the  development o f  
geothermal energy. Th is  can be cons idered an amazing b i t  o f  i n s i g h t  
c o n s i d e r i n g  t h e  v a s t  f o s s i l  f u e l  r e s e r v e s  i n  Alaska. The S t a t e  D i v i s i o n  
o f  Energy and Power Development (DEPD) has been work ing  i n  c o n j u n c t i o n  
w i t h  t h e  Dept. o f  F i s h  and 'Game t o  u t i l i z e  t h e  geothermal resources on 
B e l l  I s l a n d  f o r  salmon ha tche r ies .  C l a r i s s a  Qu in lan ,  D i r e c t o r  o f  
D.E.P.D., has a l s o  been work ing  d i r e c t l y  w i t h  t h i s  a u t h o r  on t h e  Nor th -  
west Regional  P l a n n i n g  Suppor t  f o r  Development o f  Geothermal Energy i n  
c o n j u n c t i o n  w i t h  t h e  Oregon I n s t i t u t e  o f  Technology (Dept.  o f  Energy 
c o n t r a c t o r  f o r  t h e  p r o j e c t ) .  Th i s  p lann ing  e f f o r t  i s  t o  d e t e r n i n e  t h e  
econanic p o t e n t i a l  o f  each o f  A l a s k a ' s  geothermal s i t e s .  
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I n  a s t a t e  where geothermal energy i s  b u t  a stepchild t o  the largest  oil  
and coal resources i n  North America, the s t a t e  legis la ture  l a s t  year 
considered nearly $1,000,000 worth of appropriations for development of 
i t s  geothermal energy resources. The b i l l s  included roads, d r i l l i ng  and 
an agricultural experiment s ta t ion a t  the P i lg r im Hot Springs and on the 
Seward Peni nsul a .  

@ 

$245,000 was appropriated by the Legislature fo r  a geothermal demon- 
s t ra t ion  a t  Pilgrim. 

Various private entrepreneurs have plans for everything from hydroponic 
gardening to  ski resor ts ,  ut i l iz ing the -  na tu ra l  heat from the earth.  
These independent pioneers will eventual l y  b r i n g  geothermal energy 
u t i l i za t ion  back to  the Last Frontier. I t  will be a long bumpy road due 
t o  the remoteness o f  most of our resources, b u t  i n  many of our remote 
villages the impetus is already there as they continue t o  pay the 
highest per capita energy costs i n  the country. Large new developments 
will have t o  have some commercail u t i l i za t ion  i n  order t o  overcome the 
extreme Alaskan capital costs and will have to  compete w i t h  the populous 
s t a t e s  i n  the Lower 48 t o  get money to  develop her resources. I t  will 
be a real challenge to n o t  t h i n k  too b i g  f o r  near term development 
considering these res t ra in ts .  However, we Alaskans are  just beginning a 
new cycle i n  developing geothermal energy, and those of us involved can 
feel a tremendous momentum b u i l d i n g .  I n ' a  rich l a n d  l ike  Alaska where 
the on ly - l imi t  t o  i t s  potential i s  imagination, the real challenge t o  
the l o n g  range geothermal development i s  that  we d o n ' t  t h i n g  too small. 
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HISTORY OF ALASKA LAND 

P o r t i o n s  E x t r a c t e d  From Lands f o r  Alaskan B u l l e t i n  
Alaska Department o f  Na tu ra l  Resources 

AFTER THE PURCHASE 

G e t t i n g  l a n d  f o r  i n d i v i d u a l  Alaskans has been a problem e v e r  s i n c e  t h e  
t e r r i t o r y  came under  American c o n t r o l .  J u s t  s i x  days a f t e r  t h e  Alaska 
a c q u i s i t i o n  was o f f i c i a l l y  consummated i n  1867, t h e  S e c r e t a r y  o f  t h e  
I n t e r i o r  announced t h a t  any a t tempt  t o  c l a i m  l a n d  i n  t h e  367 m i l l i o n  
a c r e  t e r r i t o r y  under  U.S. l a n d  laws would be cons ide red  i l l e g a l  and t h a t  
m i l i t a r y  f o r c e  m i g h t  be used " t o  remove t h e  i n t r u d e r s . "  

Fo r  t h e  n e x t  seventeen yea rs  t h e r e  was no form of government i n  A laska 
whatsoever, and i t  was imposs ib le  t o  c l a i m  l a n d  f o r  any purposes. Then 
t h e  Organic  Ac t  o f  1884 extended t h e  U n i t e d  S t a t e s  m i n i n g  laws t o  
Alaska, b u t  s p e c i f i c a l l y  p rov ided  t h a t  o t h e r  l a n d  laws of t h e  U.S. 
shou ld  n o t  a p p l y  t o  t h e  D i s t r i c t  o f  Alaska. 

AGRICULTURAL SETTLEMENT 

I n  1890, a g r i c u l t u r a l  s e t t l e m e n t  was made p o s s i b l e  by  a s p e c i a l  a c t  o f  
Congress which extended a l i m i t e d  form o f  homestead a c t  t o  Alaska. T h i s  
a c t  r e q u i r e d  homesteaders t o  pay f o r  survey ing ,  b u t  s i n c e  no survey 
base l i nes  e x i s t e d ,  and no o t h e r  p r o v i s i o n  was made f o r  surveys, no 
s e t t l e r  was a b l e  t o  a c q u i r e  t i t l e  under  t h e  a c t .  A few yea rs  l a t e r  
ano the r  homestead law was passed, comparable i n  requ i rements  t o  t h e  
n a t i o n a l  Homestead Act. I t  increased Alaska homesteads t o  t h e  s tandard  
160 acres.  T h i s  a c t  f a i l e d  t o  t a k e  t h e  Alaska c l i m a t e  and p h y s i c a l  
c o n d i t i o n s  i n t o  account  and r e s u l t e d  i n  t h e  t r a n s f e r  o f  r e l a t i v e l y  
l i t t l e  land .  

More l a n d  was t r a n s f e r r e d  t o  Alaskans b y  t h e  Trade and Manu fac tu r ing  
S i t e s  A c t  passed i n  1891. This  allowed c i t i z e n s  o r  c o r p o r a t i o n s  t o  
o b t a i n  l a n d  f o r  bus iness  e n t e r p r i s e s .  It con ta ined  many p r o t e c t i o n s  
a g a i n s t  abuses, and a l l owed  a maximum o f  80  acres  t o  be c la imed.  

F o r  many y e a r s  these two laws p l u s  t h e  m i n i n g  and m ine ra l  laws were t h e  
o n l y  mechanisms f o r  g a i n i n g  t i t l e  t o  p u b l i c  l a n d  i n  Alaska. L a t e r ,  a t  
w ide  i n t e r v a l s ,  o t h e r  a c t s  were passed making sma l l  t r a c t s  o f  l a n d  
a v a i l a b l e  f o r  r e c r e a t i o n a l  and r e s i d e n t i a l  uses, f o r  t h e  l e a s i n g  o f  
g r a z i n g  lands,  and f o r  t h e  s a l e  of t i m b e r  and o t h e r  m a t e r i a l s  from 
p u b l i c  lands .  

On i t s  l a s t  day, March 3, 1915, t h e  S i x t y - t h i r d  Congress passed an a c t  
e s t a b l i s h i n g  a l a n d  g r a n t  c o l l e g e  i n  Alaska (The U n i v e r s i t y  o f  A laska)  
and r e s e r v i n g  two s e c t i o n s  o u t  o f  every  townsh ip  f o r  t h e  suppor t  o f  t h e  
t e r r i t o r y ' s  schools. These s e c t i o n s  were t o  become a v a i l a b l e  "When t h e  
P u b l i c  l ands  o f  t h e  T e r r i t o r y  o f  A laska a r e  surveyed . . . , I '  but ,  t y p i -  

ned undone f o r  years .  ;al ly, t hese  surveys rema 
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A l o n g  s e r i e s  o f  f e d e r a l  r e s e r v a t i o n s  and w i thd rawa ls  began t o  take  
p lace  around t h i s  t ime, w i t h  11 m i l l i o n  acres  f o r  t h e  Chugach N a t i o n a l  
F o r e s t  (now reduced t o  4.8 m i l l i o n  ac res )  and 16 m i l l i o n  acres f o r  t h e  
Tongass N a t i o n a l  Fores t ,  reserved by  P r e s i d e n t  T. R. Roosevel t .  By 
1952, m i l i t a r y  w i thd rawa ls  a lone t o t a l e d  52 m i l l i o n  acres  (now reduced 
t o  2.5 m i l l i o n ) .  For  t h e  most p a r t  none o f  these rese rved  lands  were 
open t o  p r i v a t e  e n t r y  o r  se t t l emen t .  By an e x e c u t i v e  o r d e r  i n  1906, 
c o a l  l ands  were a l s o  wi thdrawn from p r i v a t e  l o c a t i o n  and e n t r y ,  and no 
p r i v a t e  development was p e r m i t t e d  u n t i l  a s p e c i a l  A laska Coal Leas ing  
Ac t  was passed i n  1914. 

The Matanuska Colony, an e f f o r t -  by  t h e  f e d e r a l  government t o  r e l o c a t e  
d e p r e s s i o n - s t r i k e n  farmers t o  t h e  f e r t i l e  Val l e y  n o r t h  o f  Anchorage, 

ave Alaska na t i onw ide  publ  i c i t y  as an a g r i c u l t u r a l  s e t t l e m e n t  f r o n t i e r  
f o r  seve ra l  years,  beg inn ing  i n  1935. A l though t h e  program was of  
l i m i t e d  scope, i t  encouraged development of t h e  Matanuska V a l l e y  and 
developed farms f o r  needed food p r o d u c t i o n  d u r i n g  World War 11. 

Japanese occupa t ion  of A t t u  and K iska  i n  t h e  A l e u t i a n s  b rough t  wor ldwide  
a t t e n t i o n  t o  Alaska i n  1942. The American defense o f  A laska b rough t  
thousands o f  men and t h e  c o n s t r u c t i o n  o f  l a r g e  defense f a c i l i t i e s ,  many 
o f  which a r e  s t i l l  i n  use. The war a l s o  n e c e s s i t a t e d  t h e  c o n s t r u c t i o n  
o f  t h e  Al-Can Highway, t h e  f i r s t  road l i n k  from t h e  48 s t a t e s  t o  Alaska. 

Se t t l emen t  p a t t e r n s  d u r i n g  and s i n c e  N o r l d  War I 1  have been i n  l a r g e  
p a r t  urban. The growth  o f  Anchorage and Fa i rbanks  has occur red  l a r g e l y  
s i n c e  t h e  mid-1940's. 

STATEHOOD 

The e f f e c t  o f  f e d e r a l  p o l i c i e s  and a c t i o n s  i s  most c l e a r l y  demonstrated 
by t h e  p a t t e r n  o f  l a n d  ownership t h a t  e x i s t e d  when t h e  Statehood A c t  was 
passed i n  1958. I n  t h a t  year ,  99.8 p e r c e n t  o f  t h e  l a n d  was s t i l l  owned 
by t h e  f e d e r a l  government. Only a l i t t l e  ove r  a h a l f  m i l l i o n  acres  had 
passed i n t o  p r i v a t e  ownership. Lands wi thdrawn by  v a r i o u s  f e d e r a l  
agencies f o r  permanent publ  i c  ownership covered 92 m i l l  i o n  acres,  more 
than a q u a r t e r  o f  t h e  s t a t e ,  w h i l e  t h e  r e s t  was under  t h e  j u r i s d i c t i o n  
o f  t h e  Bureau o f  Land Management. T h i s  meant t h a t  n e a r l y  h a l f  of a l l  
t h e  l a n d  owned by  t h e  U.S. Government was i n  Alaska. I n  1966, t h e  s t a t e  
con ta ined  11 pe rcen t  of a l l  n a t i o n a l  f o r e s t  reserves ,  31 pe rcen t  o f  a l l  
n a t i o n a l  park  lands,  64 p e r c e n t  of a l l  unapprop r ia ted  p u b l i c  lands,  70 
pe rcen t  o f  a l l  lands  managed by  t h e  F i s h  and W i l d l i f e  Serv ice ,  and ove r  
85 p e r c e n t  o f  a l l  lands  under t h e  j u r i s d i c t i o n  o f  t h e  Bureau o f  I n d i a n  
A f f a i r s .  

EFFECT OF PRE-STATEHOOD POLICIES 

The Statehood Act, passed i n  1958, marked t h e  beg inn ing  o f  a d ramat i c  
s h i f t  i n  these l a n d  ownership p a t t e r n s .  F i r s t ,  i t  e n t i t l e d  t h e  s t a t e  t o  
s e l e c t  a t o t a l  o f  103.35 of  t h e  367 m i l l i o n  acres  o f  l a n d  i n  Alaska.  
These s e l e c t i o n s  were t o  be of two k inds .  The f i r s t ,  genera l  l a n d  
gran ts ,  e n t i t l e d  t h e  s t a t e  t o  s e l e c t  up t o  102.55 m i l l i o n  acres  o f  
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unreserved f e d e r a l  l a n d  by  January, 1984. The second, community l a n d  
g ran ts ,  a l l owed  t h e  s t a t e  t o  s e l e c t  400,000 acres  f rom t h e  n a t i o n a l  
f o r e s t s  and ano the r  400,000 from t h e  p u b l i c  domain l ands  t o  meet com- 
m u n i t y  needs. F o l l o w i n g  s tatehood,  Alaskans were faced w i t h  d e c i s i o n s  
o f  where and when t o  make these s e l e c t i o n s .  

Q 

I n  pass ing  t h e  Statehood Act, Congress c i t e d  economic independence and 
t h e  need t o  open Alaska t o  economic development as t h e  p r i m a r y  purposes 
f o r  l a r g e  Alaska land  g ran ts .  The Alaska C o n s t i t u t i o n ,  speaks o f  b o t h  
c o n s e r v a t i o n  and development as key f a c t o r s  i n  managing and d i s p o s i n g  o f  
land,  w i t h  t h e  dominant theme be ing  development. 

EARLY LAND SELECTIONS 

The s t a t e ' s  i n i t i a l  l a n d  s e l e c t i o n s  were smal l  and c a r e f u l l y  c a l c u l a t e d ,  
l a r g e l y  due t o  t h e  young s t a t e ' s  p r e c a r i o u s  f i n a n c i a l  p o s i t i o n .  Land 
s e l e c t i o n  was expensive. The f e d e r a l  government cha rg ing  2 c e n t s  an 
a c r e  f o r  f i r e  p r o t e c t i o n  of s t a t e  l ands  and each s e l e c t e d  a c r e  r e d u c i n g  
t h e  s t a t e  share o f  f e d e r a l  highway funds. T h i s  was c o s t i n g  t h e  s t a t e  
$15,000 a y e a r  f o r  each 23,040 a c r e  townsh ip  se lec ted ,  a t  a t i m e  when 
t h e  t o t a l  s t a t e  budget  was l e s s  than $100 m i l l i o n .  The s t a t e  s i m p l y  
c o u l d  n o t  a f f o r d  t o  s e l e c t  t h e  whole 103.35 m i l l i o n  acres.  

By 1968, t h e  s t a t e  had s e l e c t e d  about  26 m i l l i o n  acres  o f  i t s  s ta tehood 
e n t i t l e m e n t .  Most o f  these lands  were chosen f o r  t h e i r  immediate 
p o t e n t i a l  t o  b o l s t e r  t h e  Alaska economy and t h e i r  p r o x i m i t y  t o  e x i s t i n g  
t r a n s p o r t a t i o n  rou tes :  t h e  Prudhoe Bay s e l e c t i o n  was t h e  most success- 
f u l  o f  these choices.  Another  e a r l y  s e l e c t i o n ,  made f o r  a d i f f e r e n t  
reason, was 1.5 m i l l i o n  acres  i n  t h e  Wood R i v e r - T i k c h i k  Lake system. 
T h i s  a rea  was under  c o n s i d e r a t i o n  as a n a t i o n a l  park, and t h e  s t a t e  
s e l e c t e d  i t  bo th  f o r  p u b l i c  r e c r e a t i o n a l  use and t o  p reven t  a s i n g l e -  
purpose f e d e r a l  des igna t ion .  I t  i s  now a s t a t e  park.  

THE QUESTION OF NATIVE CLAIMS 

L a t e  i n  t h e  1960's, t h e  l o n g  simmering q u e s t i o n  of N a t i v e  l a n d  c l a i m s  
s t a r t e d  a process which was t o  d r a m a t i c a l l y  a f f e c t  t h e  p a t t e r n s  o f  l a n d  
ownership i n  Alaska. The Organ ic  A c t  o f  1884 recogn ized t h e  N a t i v e ' s  
r i g h t  o f  occupat ion .  The A c t  s a i d  " t h a t  t h e  I n d i a n s  o r  o t h e r  persons ... 
s h a l l  n o t  be d i s t u r b e d  i n  t h e  possess ion  o f  any l ands  a c t u a l l y  i n  t h e i r  
use o r  occupa t ion  o r  now c la imed  by  them," b u t  reserved t h e  method f o r  
N a t i v e ' s  g a i n i n g  t i t l e  t o  t h i s  l a n d  f o r  " f u t u r e  l e g i s l a t i o n  b y  
Congress. I' 

N a t i v e  leaders ,  f i r s t  prompted by  t h e  s t a t e  s e l e c t i o n s  o f  N a t i v e  h u n t i n g  
grounds near  M in to  i n  t h e  mid-19608s,  a s s e r t e d  N a t i v e  c la ims  t o  l a r g e  
areas  o f  t h e  s t a t e .  A c t i n g  t o  p r o t e c t  N a t i v e  l a n d  r i g h t s ,  S e c r e t a r y  o f  
t h e  I n t e r i o r  S t u a r t  Udal1 f r o z e  " f i n a l  a c t i o n ' '  on f e d e r a l  l a n d  t r a n s -  
a c t i o n s  ( i n c l u d i n g  s t a t e  s e l e c t i o n s )  i n  1966. I n  1968, o i l  was d i s -  
covered on t h e  Nor th  Slope and t h e  need f o r  an o i l  p i p e l i n e  r i g h t - o f - w a y  
p r o v i d e d  impetus f o r  t h e  s e t t l e m e n t  o f  N a t i v e  c la ims .  

The i s s u e  o f  t h e  N a t i v e  c la ims  i n  Alaska was c l e a r e d  w i t h  t h e  passage o f  
t h e  Alaska N a t i v e  Claims Se t t l emen t  Ac t  (ANCSA) on December 18, 1971. 
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T h i s  Act, t h e  r e s u l t  o f  a tremendous s t r u g g l e  by  N a t i v e s  and t h e i r  
suppor te rs ,  c r e a t e d  Alaska N a t i v e  v i 1  l a g e  and r e g i o n a l  c o r p o r a t i o n s  and 
gave them n e a r l y  one b i l l i o n  d o l l a r s  and t h e  r i g h t  t o  s e l e c t  44 m i l l i o n  
acres  o f  l and .  

The Alaska N a t i v e  A l l o t m e n t  Ac t  o f  1906 a l l owed  i n d i v i d u a l  N a t i v e s  t o  
c l a i m  and r e c e i v e  r e s t r i c t e d  t i t l e  of up t o  160 acres  o f  l a n d  which t h e y  
had used and occupied f o r  r e s i d e n t i a l  o r  subs i s tence  purposes. Be fo re  
t h e  mid- l960 's ,  t h i s  law was l i t t l e  used, b u t  w i t h  t h e  r i s e  i n  i n t e r e s t  
i n  l a n d  ownership assoc ia ted  w i t h  t h e  N a t i v e  Claims movement, seve ra l  
thousand c la ims  have s i n c e  been f i l e d .  Legal  problems have slowed 
process ing ,  and o n l y  a smal l  percentage of t h e  a l l o t m e n t  a p p l i c a t i o n s  
have been gran ted .  The Se t t l emen t  A c t  repea led  t h e  A l l o t m e n t  Act ,  
excep t  f o r  pending a p p l i c a t i o n s .  

Q 

FEDERAL PUBLIC INTEREST LANDS - ( d ) ( 2 )  

S e c t i o n  1 7 ( d ) ( 2 )  of t h e  Se t t l emen t  A c t  a l l owed  t h e  Sec re ta ry  o f  t h e  
I n t e r i o r  t o  w i thdraw up t o  80 m i l l i o n  acres  f o r  f u r t h e r  s tudy  l e a d i n g  t o  
c l a s s i f i c a t i o n  as n a t i o n a l  parks, w i l d l i f e  re fuges,  f o r e s t s ,  and w i l d  
and scen ic  r i v e r s .  The a c t  a l s o  d i r e c t e d  t h e  w i thdrawal  o f  s u b s t a n t i a l  
a reas  ( u l t i m a t e l y  t o t a l l i n g  some 116 m i l l i o n  ac res )  t o  form a poo l  from 
which t h e  n a t i v e s  were t o  chose t h e i r  lands .  

A month a f t e r  t h e  passage of t h e  Se t t l emen t  Act, t h e  s t a t e  f i l e d  
s e l e c t i o n s  of some 77 m i l l i o n  acres  of l a n d  b e f o r e  t h e  c r e a t i o n  o f  t h e  
N a t i v e  and f e d e r a l  pools .  The Department of t h e  I n t e r i o r  re fused  t o  
a l l o w  these s e l e c t i o n s ,  and, i n  September, 1972, t h e  l i t i g a t i o n  i n i t i -  
a t e d  by  t h e  s t a t e  was reso lved  by a s e t t l e m e n t  a f f i r m i n g  s t a t e  s e l e c t i o n  
o f  41 m i l l i o n  ac res .  

The s t a t e ' s  n e x t  s e l e c t i o n  i n  1973-4 was 2.5 m i l l i o n  acres, p r i m a r i l y  
s e l e c t e d  f o r  m ine ra l  p o t e n t i a l .  A f t e r  t h e  e x p i r a t i o n  o f  some N a t i v e  
s e l e c t i o n  r i g h t s  i n  l a t e  1976, t h e  s t a t e  s e l e c t e d  3.6 m i l l i o n  acres,  
f o l l o w i n g  an e x t e n s i v e  e v a l u a t i o n  and p u b l i c  r e v i e w  process. (See f i g .  8) 

The comp le t i on  o f  s t a t e  l a n d  s e l e c t i o n  i s  now b locked u n t i l  Congress 
a c t s  t o  r e s o l v e  t h e  ( d ) ( 2 )  i ssue;  t o  dec ide  which of t h e  w i thdrawn l a n d s  
w i l l  be p u t  i n t o  f e d e r a l  management systems. 

I n  o r d e r  t o  p r o t e c t  t h e  s t a t e  i n t e r e s t s ,  i n  May, 1978, a f t e r  widespread 
p u b l i c  rev iew,  A laska i d e n t i f i e d  41 m i l  l i o n  acres  o f  " s t a t e  i n t e r e s t  
areas," and requested  t h a t  t hey  be conveyed t o  t h e  s t a t e  by Congress as 
p a r t  o f  t h e  f i n a l  ( d ) ( 2 )  l e g i s l a t i o n .  

CONCLUSION 

The e f f e c t  o f  a l l  of t h i s  a c t i v i t y  i s  t h a t  w h i l e  t h e r e  i s  a huge amount 
o f  l a n d  i n  Alaska, some of t h e  l a n d  b e s t  s u i t e d  f o r  p r i v a t e  use and 
res idences  w i l l  n o t  come i n t o  t h e  hands of t h e  s t a t e  government f o r  
d i s p o s a l .  Homesteaders, th rough t h e  years,  took some o f  t h e  b e s t  home- 
s i t e  land.  Then the  U n i v e r s i t y  and schools  were g ran ted  100,000 acres  
each, f o l l o w e d  by  t h e  m i l l i o n  a c r e  mental h e a l t h  l a n d  g r a n t .  F o l l o w i n g  
s tatehood,  t h e  s t a t e  se lec ted  o n l y  a l i m i t e d  amount of l and .  I n  1964, 
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s t a t e  l e g i s l a t i o n  a l l owed  t h e  boroughs t o  s e l e c t  10% o f  t h e  s t a t e  l a n d  
w i t h i n  t h e i r  boundar ies.  N a t i v e  v i l l a g e  c o r p o r a t i o n s  were e n t i t l e d  t o  
s e l e c t  s t a t e  l a n d  i n  o r d e r  t o  complete t h e  t o t a l  o f  44 m i l l i o n  ac res  
a1 1 owed t h e  N a t i v e  c o r p o r a t i o n s .  The f e d e r a l  government f u r t h e r  reduced 
t h e  s t a t e  s e l e c t i o n  pool  by  ( d ) ( 2 )  and o t h e r  w i thd rawa ls .  

Thus, a l t hough  t h e  s t a t e  owns much l a n d  which w i l l  meet many i n d i v i d u a l  
needs, t h e  o p p o r t u n i t y  f o r  s t a t e  l a n d  t o  move i n t o  p r i v a t e  ownership i s  
l i m i t e d  by  t h e  f a c t  t h a t  t h e  s t a t e  does n o t  and w i l l  never  own many 
pr ime areas  i n  A laska.  

STATUS OF LAND I N  ALASKA 

The s t a t u s  o f  land ,  e s p e c i a l l y  Alaskan lands,  i s  c o n s t a n t l y  changing.  
I n  most s t a t e s ,  t h e  f ree  marke t  has a f f e c t e d  t h e  p a t t e r n  o f  l a n d  owner- 
s h i p ;  b u t  i n  Alaska, l a n d  ownership p a t t e r n s  were t h e  r e s u l t  o f  a cen- 
t u r y - l o n g  process of a s i n g l e  l a n d  owner, t h e  IJn i ted  S t a t e s  Government, 
d i v e s t i n g  i t s e l f  o f  some o f  i t s  l and .  (See f i g u r e  9 and 10.) 

When t h e  p r o v i s i o n s  o f  t h e  Alaska Statehood and t h e  Alaska N a t i v e  Claims 
S e t t l e m e n t  Ac ts  a r e  f u l f i l l e d ,  t h e  l a n d  i n  Alaska w i l l  be r o u g h l y  
d i v i d e d  60% f e d e r a l ,  28% s t a t e ,  and 12% n a t i v e  e n t i t i e s .  Land i n  p r i -  
v a t e  ( n o n - n a t i v e )  ownership can be expected t o  i n c r e a s e  as S t a t e  and 
N a t i v e  c o r p o r a t i o n  h o l d i n g s  e n t e r  t h e  open marke t .  (Lands f o r  A laskans)  

FEDERAL GOVERNMENT LANDS 

O f  t h e  220 m i l l i o n  acres  which t h e  f e d e r a l  government i s  l i k e l y  t o  
r e t a i n  i n  Alaska, about  72 m i l l i o n  acres  were a l r e a d y  been des ignated  as 
N a t i o n a l  Fores ts ,  N a t i o n a l  Parks, Wi ld1 i f e  Refuges, and Pet ro leum 
Reserves, p r i o r  t o  t h e  December 1, 1978, d e s i g n a t i o n  o f  56 m i l l i o n  ac res  
as  New N a t i o n a l  Monuments. These p r e v i o u s  d e s i g n a t i o n s  i n c l u d e  t h e  
Tongass and Chugach N a t i o n a l  Fo res ts  (21 m i l  1 i o n  ac res )  ; M t .  McKin ley  
N a t i o n a l  Park, and Katmai and G l a c i e r  Bay N a t i o n a l  Monuments (7.6 
m i l l i o n  a c r e s ) ;  w i l d l i f e  re fuges  (20 m i l l i o n  ac res ) ;  and t h e  N a t i o n a l  
Pet ro leum Reserve-Alaska f o r m e r l y  Naval Pet ro leum Reserve No. 4 on t h e  
N o r t h  S lope (23  m i l l i o n  a c r e s )  

W i t h  t h e  excep t ion  o f  t h e  r e l a t i v e l y  smal l  amount o f  l a n d  c o n t r o l l e d  by 
o t h e r  f e d e r a l  agencies (such as t h e  Department o f  Defense which now 
c o n t r o l s  2.5 m i l l i o n  ac res ) ,  most o f  t h e  remain ing  f e d e r a l  l a n d  serves  
as a pool  from which f u t u r e  S t a t e  and p r e s e n t  N a t i v e  s e l e c t i o n s ,  and 
f e d e r a l  r e s e r v a t i o n s ,  w i l l  and have been made. (McConkey, 1977) 

(McConkey, 1977) .  

STATE LANDS 

T e r r i t o r i a l  t r u s t  g r a n t s  p l u s  t h e  generous s ta tehood g r a n t s  ensure t h e  
S t a t e  o f  A laska t i t l e  t o  104.55 m i l l i o n  acres :  an area  l a r g e r  than  t h e  
S t a t e  o f  C a l i f o r n i a .  A l though t h e  S t a t e  has s e l e c t e d  o v e r  72 m i l l i o n  
ac res  o f  i t s  s ta tehood e n t i t l e m e n t ,  o n l y  21 m i l l i o n  acres  have been 
pa ten ted  ( f i n a l  t i t l e )  b y  t h e  Federa l  government. These pa ten ted  lands,  
p l u s  t h e  15 m i l l i o n  acres  which have been t e n t a t i v e l y  approved f o r  
pa ten t ,  compr ise t h e  36 m i l l i o n  acres  which t h e  s t a t e  now manages. 
These l a n d s  may now be o f f e r e d  under numerous d i sposa l  programs. (Lands 
f o r  A1 as  kans ) 
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Alaska was a l s o  e n t i t l e d  t o  U n i v e r s i t y  and Menta l  H e a l t h  l a n d  g r a n t s  up 
up t o  400 thousand acres  a t  t h e  t i m e  o f  s ta tehood as w e l l  as ano the r  400 
thousand acres  f rom t h e  U.S. Nat iona l  F o r e s t  f o r  community development 
and r e c r e a t i o n .  (Lands f o r  A laskans)  A laska a l s o  gained t i t l e  t o  
s u b s t a n t i a l  submerged o f f s h o r e  lands  t o  t h e  1 i m i  t s  o f  t h e  t e r r i t o r i a l  
sea and submerged lands  a long n a v i g a b l e  i n l a n d  l a k e s  and r i v e r s .  These 
lands ,  however, a r e  s u b j e c t  t o  a d j u d i c a t i o n .  (DEPC) Personal Communi- 
c a t i o n s )  

A t  one t i m e  t h e  l ands  b o r d e r i n g  nav igab le  waters  were seemingly  i n s i g -  
n i f i c a n t .  However, t h e  Statehood Ac t  s p e c i f i e d  t h a t  t h e  S t a t e  o f  A laska 
s h a l l  r e c e i v e  t i t l e  t o  a l l  nav igab le  r i v e r s .  A t  t h e  t ime  o f  t h i s  s t a t e -  
ment t h e r e  were o n l y  a few r i v e r s  des ignated  i n  c o u r t  cases as hav ing  
been accepted as h i s t o r i c a l  commercial usage streams. Accord ing  t o  
r e c e n t  c o u r t  cases i n  o t h e r  s t a t e s ,  however, t h e  te rm "nav igab le  r i v e r s ' '  
i s  be ing  d e f i n e d  t o  be any stream on which canmerce took  p lace .  C u r r e n t  
s t u d i e s  of h i s t o r i c a l  reco rds  and r e p o r t s  show t h a t  most o f  t h e  streams 
i n  t h e  S t a t e  o f  A laska have been used f o r  f u r  t r a p p i n g  o r  g o l d  p ro-  
spec t i ng .  T h i s  may be d e f i n e d  as commerce, t hus  r a i s i n g  s e r i o u s  
semantic d i f f i c u l t i e s  as t o  t h e  n a v i g a b i l i t y  o f  most o f  t h e  streams t h a t  
a r e  i n  A laska.  ( S t a t e  Department of N a t u r a l  Resource Communications) 

As i t  p r e s e n t l y  stands, t h i s  m a t t e r  must be r e s o l v e d  b e f o r e  t o t a l  N a t i v e  
l a n d  e n t i t l e m e n t s  can be conveyed. I f  t h e  S t a t e  has a l r e a d y  gained 
t i t l e  under  t h e  n a v i g a t a b l e  r i v e r  p r o v i s i o n s ,  t h e  N a t i v e s  w i l l  have t o  
o b t a i n  a l t e r n a t e  s e l e c t i o n s  if they  s e l e c t e d  s t ream bottoms. T h i s  w i l l  
a l s o  e f f e c t  t h e  t i m i n g  o f  t h e  s tatehood s e l e c t i o n s  i n  t h a t  t hey  w i l l  n o t  
be r e s o l v e d  u n t i l  t h e  N a t i v e  l a n d  c la ims  have been t r a n s f e r r e d  t o  t h e  
Na t i ves .  S ince  t h e  N a t i v e s  have p r i o r i t y  t o  l a n d  s e l e c t i o n s  acco rd ing  
t o  t h e  Statehood and t h e  N a t i v e  Claims Se t t l emen t  Acts ,  a r e a l  Catch 22 
may be deve lop ing  and may r e q u i r e  c o u r t  a c t i o n .  

Another  t w i s t  i n  t h e  l a n d  c o n t r o v e r s y  i s  t h a t  t h e  BLN has t r a n s f e r r e d  
t i t l e  t o  t h e  S t a t e  i n  areas t h a t  i n c l u d e  n a v i g a b l e  waters .  These areas 
were charged a g a i n s t  t h e  S t a t e ' s  100 p lus  m i l l i o n  a c r e  e n t i t l e m e n t .  
T h i s  may have been done i n  e r r o r  s i n c e  t h e  beds i n  nav igab le  r i v e r s  were 
s p e c i f i c a l l y  g ran ted  t o  t h e  S t a t e  o u t r i g h t  a t  t h e  moment o f  s ta tehood.  

The S t a t e  has a l a n d  t r a n s f e r  program a v a i l a b l e  f o r  mun ic ipa l  govern- 
ments. U n t i l  these S t a t e  s e l e c t i o n s  and problems a r e  s e t t l e d ,  t h e  
q u e s t i o n  o f  S t a t e  l a n d  a v a i l a b l e  w i t h i n  t h e  mun ic ipa l  boundar ies  f o r  
t h e i r  use remains open. Most of t h e  l a n d  t h a t  w i l l  go t o  t h e  m u n i c i -  
p a l i t i e s  i s  v e r y  w e l l  s u i t e d  f o r  p r i v a t e  use, and i t  i s  expected t h a t  i t  
w i l l  be made a v a i l a b l e  by  t h e  boroughs f o r  i n t e n s i v e  s e t t l e m e n t  and 
development. I t  i s  obv ious t h a t  l e g a l  ques t i ons  such as t h i s  have f a r  
reach ing  e f f e c t s  when t h e  amount o f  l a n d  acreage i n  q u e s t i o n  i s  so 
l a r g e .  

TRUST LANDS 

U n t i l  June, 1978, more than one m i l l i o n  acres  o f  s t a t e  l a n d  was 
s p e c i a l l y  des ignated  as  " t r u s t  lands,"  h e l d  t o  suppor t  t h e  S t a t e  menta l  
h e a l t h  program, t h e  p u b l i c  schools, and t h e  U n i v e r s i t y  o f  Alaska. The 
management o f  these lands  was r e s t r i c t e d  by  law.  
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T h i s  y e a r  t h e  L e g i s l a t u r e  c rea ted  t r u s t  funds t o  r e p l a c e  t h e  mental 
h e a l t h  and school t r u s t  lands .  Th is  w i l l  a l l o w  these lands  t o  be 
s e l e c t e d  by  m u n i c i p a l i t i e s  o r  d isposed o f  by t h e  S t a t e .  The a c t  w i l l  
a l s o  r e q u i r e  a s i g n i f i c a n t  p o r t i o n  of t h e  fo rmer  menta l  h e a l t h  l a n d  
c l o s e  t o  p o p u l a t i o n  c e n t e r s  be des ignated  f o r  p r i v a t e  uses. 

NATIVE CORPORATIONS 

By t h e  terms o f  t h e  Alaska N a t i v e  Claims Se t t l emen t  Act, N a t i v e  corpora-  
t i o n s  a t  bo th  t h e  r e g i o n a l  and v i l l a g e  l e v e l  r e c e i v e d  t h e  r i g h t  t o  
s e l e c t  and o b t a i n  t i t l e  t o  44 m i l l i o n  acres  o f  f e d e r a l  l a n d  i n  Alaska i n  
s e t t l e m e n t  o f  t h e i r  a b o r i g i n a l  c la ims.  The l a n d  se lec ted ,  as de f ined b y  
t h e  Act, i s  m a i n l y  i n  t h e  v i c i n i t y  o f  N a t i v e  v i l l a g e s ,  which a r e  l a r g e l y  
l o c a t e d  a long ma jo r  r i v e r s  o r  on t h e  coas t .  

The A c t  g ran ted  a cash s e t t l e m e n t  o f  962 m i l l i o n  d o l l a r s  as w e l l  as t h e  
s e l e c t i o n  o f  n e a r l y  44 m i l l i o n  of t h e  acres  o f  f e d e r a l  l ands  i n  Alaska. 
13 Regional Corpo ra t i ons  and 212 V i l l a g e  Corpo ra t i ons  were s e t  up t o  
make l a n d  s e l e c t i o n s .  12 of t h e  Alaska Regional  Corpo ra t i ons  were t o  
r e c e i v e  t h e  subsur face  e s t a t e  o f  t h e i r  assoc ia ted  v i 1  l a g e  c o r p o r a t i o n  
l ands  as w e l l  as s u r f a c e  and subsur face e s t a t e s  t o  t h e i r  own s e l e c t i o n s .  
T h i s  w i l l  e f f e c t  geothermal p o t e n t i a l  i n  t h a t  i f  under  a v i l l a g e  
s e l e c t i o n  geothermal p o t e n t i a l  e x i s t s  and BLM t r a n s f e r s  t h e  sur face  
r i g h t s  t o  t h a t  v i 1  lage,  t he  a c t u a l  subsur face  m a n i f e s t a t i o n s  w i l l  be 
under t h e  c o n t r o l  o f  t h e  r e g i o n a l  c o r p o r a t i o n s .  (ANCSA) 

Because o f  i n i t i a l  u n c e r t a i n t y  about  exac t  e n t i t l e m e n t s ,  many N a t i v e  
c o r p o r a t i o n s  " o v e r - s e l e c t e d Y N  o r  exe rc i sed  t h e i r  o p t i o n  on more l a n d  
than w i l l  be f i n a l  l y  a1 lowed. The reason ing  beh ind  t h i s  o v e r s e l e c t i o n  
was t h e  N a t i v e s  would n o t  be a b l e  t o  o b t a i n  t i t l e  t o  e x i s t i n g  pa ten ted  
m in ing  c la ims,  and t h e  BLF1 i s  u n c e r t a i n  as t o  how much o f  t h i s  k i n d  of 
l a n d  i s  w i t h i n  t h e  N a t i v e  s e l e c t e d  lands .  (Jess  Johnson Personal  Com- 
mun ica t i ons )  Over 80 m i l l i o n  acres  have been se lec ted ,  o f  wh ich  a t o t a l  
o f  44 m i l l i o n  w i l l  be conveyed. (McConkey, 1977) T h i s  s u b s t a n t i a l  
o v e r s e l e c t i o n  has f u r t h e r  added t o  t h e  u n c e r t a i n t y  o f  l a n d  s t a t u s  w i t h i n  
t h e  S ta te .  The Federa l  government has g ran ted  p a t e n t  ( f i n a l  t i t l e )  f o r  
o n l y  7 m i l l i o n  acres  t o  date,  December 1, 1978. (BLM Communications) 

When t h e  N a t i v e  c o r p o r a t i o n s  f i n a l l y  r e c e i v e  t i t l e ,  t h e  supp ly  o f  p r i -  
v a t e  l a n d  i n  Alaska w i l l  i nc rease  s u b s t a n t i a l l y .  Some N a t i v e  l a n d  i s  
now be ing  l eased  f o r  development and may be s o l d  f o r  r e s i d e n t i a l  use. 

STATE SELECTIONS 

I n  o r d e r  t o  r e c e i v e  t h e  remainder  o f  i t s  Statehood land,  t h e  l a n d  has t o  
be t r a n s f e r r e d  by 1984. The S t a t e  i s  seek ing  t o  speed 
t h e  conveyance process th rough Congress ional  a c t i o n  as p a r t  o f  t h e  
( d ) ( 2 )  l e g i s l a t i v e  process. The language t o  accompl ish t h i s  has been 
d r a f t e d  by  t h e  S t a t e  f o r  Congress and if adopted w i l l  i n c r e a s e  t h e  
amount of l a n d  under  s t a t e  management a lmost  t h r e e f o l d .  (Lands f o r  
A laskans)  

(Statehood A c t )  

The l o c a t i o n  o f  S t a t e  lands  w i l l  de te rmine  how use fu l  t hey  a r e  t o  be f o r  
p r i v a t e  purposes. A r e c e n t  Federal - S t a t e  Land Use P lann ing  Commission 

I -  
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s tudy  found t h a t  o n l y  about  t e n  p e r c e n t  (10%) o f  t h e  usable,  a c c e s s i b l e  
l and  near  t h e  two ( 2 )  l a r g e  Alaska r e g i o n a l  c e n t e r s  i s  S t a t e  genera l  
g r a n t  land.  Between 68  and 82 p e r c e n t  of t h i s  l a n d  i s  a l r e a d y  i n  p r i -  
va te  hands. T h i s  i s  a reasonab le  assessment o f  community l a n d  s t a t u s  i n  
Alaska. Fo r  f u t u r e  s e l e c t i o n  t h e r e  i s  some l a n d  a v a i l a b l e  i n  c e r t a i n  
areas o f  Southeast, such as  Petersburg,  Wrangell  and Juneau; b u t  a lmost  
no l a n d  i s  p r e s e n t l y  a v a i l a b l e  i n  t h e  S i t k a  area. I t  appears t h a t  
community needs w i l l  n o t  s u b s t a n t i a l l y  e f f e c t  S t a t e  s e l e c t i o n s .  T h i s  
f a c t  w i l l  a l l o w  t h e  S t a t e  t o  use i t s  s e l e c t i o n s  f o r  such resources  as 
Geothermal Energy. 

MUN IC I PAL LANDS 

I n  1963, t h e  L e g i s l a t u r e  passed t h e  Mandatory Borough Act, w i t h  t h e  
i n t e n t i o n  o f  g r a n t i n g  l a n d  t o  t h e  m u n i c i p a l i t i e s  on t h e  same b a s i s  l a n d  
was g i v e n  t o  t h e  S t a t e  upon statehood; t o  e s t a b l i s h  an economic base. 
The Ac t  a l l owed  m u n i c i p a l i t i e s  t o  s e l e c t  t e n  p e r c e n t  (10%) o f  t h e  vacan t  
and unapprop r ia ted  s t a t e  genera l  g r a n t  l a n d  w i t h i n  t h e i r  boundar ies.  
D isputes  ove r  t h e  h a n d l i n g  of these lands  l e d  t o  l i t i g a t i o n ,  which was 
s e t t l e d  by an a c t  passed i n  1978, which a l l o c a t e d  860,000 ac res  t o  t h e  
e x i s t i n g  boroughs. (Lands f o r  A laskans)  

(D-2) 

I n  response t o  S e c t i o n  1 7 ( d ) ( 2 )  o f  t h e  Alaska N a t i v e  Claims S e t t l e m e n t  
Act, numerous proposa ls  f o r  t h e  c r e a t i o n  o f  new c o n s e r v a t i o n  u n i t s  i n  
A laska have been advanced. I n  May, 1978, t h e  U.S. House o f  Representa- 
t i v e s  passed a b i l l  (H.R. 39)  which would s e t  a s i d e  123 m i l l i o n  acres  of  
Federa l  Land f o r  new o r  extended parks  o r  re fuges.  Less than h a l f  o f  
t h i s  area i s  made up o f  lands  i n c l u d e d  i n  t h e  o r i g i n a l  ( d ) ( 2 )  w i t h -  
d rawa ls  p u t  f o r t h  by  I n t e r i o r  Sec re ta ry  Mor ton i n  1973. The U.S. Senate 
cons idered t h e  b i l l  d u r i n g  t h e  1978 L e g i s l a t i v e  sess ion,  as w e l l .  
Senator  Gravel  o f  Alaska, k i l l e d  t h e  l e g i s l a t i o n  i n  t h e  Energy Committee 
a f t e r  d e c i d i n g  t h e  Senate compromise v e r s i o n  o f  H.R. 39 d i d  n o t  meet h i s  
v iew o f  A l a s k a ' s  needs. T h i s  a c t i o n  o f  Senator  Gravel  I s  caused much 
p o l i t i c a l  t u r m o i l  i n  bo th  Alaska and Washington, D.C.; and o n l y  t i m e  
will  t e l l  how Alaska w i l l  f a r e  rega rd ing  ( d ) ( 2 ) .  The 1994 Congress i s  
t o  r e c o n s i d e r  t h i s  ques t ion .  

I t  i s  obv ious t h a t  t h e r e  i s  a g r e a t  deal o f  u n c e r t a i n t y  i n  r e g a r d  t o  
energy p o t e n t i a l  under  ( d ) ( 2 )  proposals .  Not  o n l y  geothermal s i t e s ,  b u t  
many o f  t h e  coa l  reserves,  h y d r o e l e c t r i c  l o c a t i o n s  and c e r t a i n  uranium 
p o t e n t i a l s  a r e  a l s o  be ing  cons ide red  f o r  i n c l u s i o n  i n t o  t h e  N a t i o n a l  
Parks System and W i l d l i f e  Refuges. Many o f  t h e  i m p o r t a n t  t r a n s p o r t a t i o n  
and t r a n s m i s s i o n  c o r r i d o r s  a r e  be ing  cons ide red  f o r  c l a s s i f i c a t i o n  as 
we1 1. H o p e f u l l y ,  t h e  l e g i s l a t i o n  t h a t  Congress w i l l  c o n s i d e r  t h i s  n e x t  
y e a r  concern ing  (d )  ( Z ) ,  w i l l  s e r i o u s l y  address these p o t e n t i a l  energy 
resources.  

The l a c k  o f  a c t i o n  on t h e  ( d ) ( 2 )  i s s u e  by t h e  U.S. Senate and t h e  e x p i r -  
a t i o n  o f  t h e  ( d ) ( 2 )  w i thdrawal  prompted I n t e r i o r  S e c r e t a r y  C e c i l  D. 
Andrus t o  wi thdraw,  f o r  t h r e e  years, s u b s t a n t i a l  p o r t i o n s  o f  l a n d  i n  
Alaska which have been under  c o n s i d e r a t i o n  f o r  i n c l u s i o n  i n  t h e  N a t i o n a l  
Conserva t ion  Systems (See Appendix C f o r  background and a d m i n i s t r a t i v e  
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o p t i o n s ) .  T h i s  a c t i o n  took  p l a c e  November 16, 1978, when t h e  S e c r e t a r y  
announced w i thdrawal  o f  110 m i l l i o n  acres  under  terms s e t  f o r t h  under  
S e c t i o n  204(E) o f  t h e  Federal Land P o l i c y  Management Ac t  (FLPMA), an 
emergency powers law. The w i thdrawal  i n c l u d e d  a l l  composi te  boundar ies 
i n c l u d e d  i n  t h e  C a r t e r  A d m i n i s t r a t i o n ' s  recommendations; t h e  House- 
passed H.R. 39, t h e  Senate Energy Committee v e r s i o n  o f  H.R. 39, and some 
o t h e r  l a n d  which was n o t  s p e c i f i e d .  P o r t i o n s  o f  13 r i v e r s  were i n c l u d e d  
i n  w i thd rawa ls  by  PLO #5654. 

T h i s  a c t i o n  and o t h e r s  by t h e  Department o f  I n t e r i o r  prompted Alaska 
Governor Hammond t o  b r i n g  s u i t  a g a i n s t  t h e  U n i t e d  S ta tes .  The b a s i s  of 
t h e  case was a 9 m i l l i o n  ac re  o v e r l a p  o f  S t a t e  s e l e c t e d  l a n d  and 
i n t e r i o r  w i thdrawals .  I t  i s  g e n e r a l l y  t hough t  t h a t  t h i s  s u i t  was used 
as  a p a r t  o f  t h e  S t a t e s  ( d ) ( 2 )  b a r g a i n i n g  p o s i t i o n  and a hedge a g a i n s t  
t h e  P r e s i d e n t  i n v o l v i n g  t h e  A n t i q u i t i e s  A c t  (Anchorage Times) Appen- 
d i x  D j i v e s  t h e  S t a t e  i n p u t  concern ing  geothermal Energy and S e c r e t a r y  
Andrus and P r e s i d e n t  C a r t e r s '  Emergency Powers Opt ions.  

December 1, 1978, P r e s i d e n t  C a r t e r  d i d  invoke t h e  A n t i q u i t i e s  A c t  t o  
d e s i g n a t e  56 m i l l i o n  acres  of Federa l  l a n d  as 17 new n a t i o n a l  monuments. 
These u n i t s  were o r i g i n a l l y  p o r t i o n s  o f  t h e  C a r t e r  A d m i n i s t r a t i o n ' s  
( d ) ( 2 )  p roposa l .  P r e s i d e n t  C a r t e r ' s  p roc lamat ion  covers  13 u n i t s  t o  be 
admin i s te red  by the  N a t i o n a l  Park Serv ice ,  two ( 2 )  u n i t s  t o  be managed 
by  t h e  F i s h  and W i l d l i f e  S e r v i c e  and two ( 2 )  N a t i o n a l  Fo res ts  t o  be 
admin i s te red  by t h e  N a t i o n a l  F o r e s t  Serv ices .  

The monuments p roc la imed by t h e  P r e s i d e n t  are:  Aniakchak NM (350,000 
a c r e s ) ;  B e r i n g  Land B r i d g e  NM (2.6 m i l l i o n  ac res ) ;  Cape Krusens te rn  NFI 
(560,000 a c r e s ) ;  Dena l i  NM (en largement  of Mount McKin ley N a t i o n a l  Park, 
3.9 m i l l i o n  ac res ) ;  Gates o f  t h e  A r c t i c  ?4M (8.2 m i l l i o n  a c r e s ) ;  G l a c i e r  
Bay NM (en la rgement  550,000 a c r e s ) ;  Katmai NM (en largement  1.4 m i l l i o n  
a c r e s ) :  Kenai F j o r d s  NM (570,000 a c r e s ) ;  Kobuk Val l e y  NM (1.7 m i l  l i o n  
a c r e s ) ;  Lake C l a r k  NM (2.5 m i l l i o n  ac res ) ;  Yukon-Charley NM (1.7 m i l l i o n  
a c r e s ) ;  Yukon F l a t s  NM (10.6 m i l l i o n  a c r e s ) ;  Becharo f  NM (1.2 m i l l i o n  
a c r e s ) ;  A d m i r a l t y  I s l a n d  ( F o r e s t  Serv ice ,  1.1 m i l l i o n  a c r e s ) ;  M i s t y  
F j o r d s  ( F o r e s t  Serv ice ,  2.2 m i l l i o n  a c r e s ) .  (December 1, 1978, Memo, 
S e c r e t a r y  o f  I n t e r i o r )  

PRIVATE LAND 

P r i v a t e  l a n d  i n  Alaska, e x c l u d i n g  l a n d  h e l d  by  N a t i v e  c o r p o r a t i o n s ,  i s  
e s t i m a t e d  t o  be over  one m i l l i o n  acres.  Much o f  t h i s  l a n d  passed i n t o  
p r i v a t e  hands th rough t h e  Federal Homestead Ac ts  and t h e  l a n d  d i sposa l  
programs o f  t h e  Sta te ,  boroughs o r  communit ies. N a t i v e  a l l o t m e n t s ,  
f i l e d  p r i o r  t o  t h e  Se t t l emen t  Act, p u t  more l a n d  i n t o  p r i v a t e  hands. 
i b s t  p r i v a t e  lands  a r e  l o c a t e d  a long  A l a s k a ' s  road network. Compared t o  
o t h e r  c a t e g o r i e s  o f  land ,  i t  i s  h i g h l y  a c c e s s i b l e  and c o n s t i t u t e s  some 
o f  t h e  pr ime development and s e t t l e m e n t  l a n d  i n  t h e  s t a t e .  (Lands f o r  
A laskans)  

KEY DATES 

Key l a n d  i s s u e  da tes  concern ing  l a n d  d e t e r m i n a t i o n  i n  A laska s t a r t  w i t h  
December 18, 1978,which was t h e  e x p i r a t i o n  d e a d l i n e  t o  r e s o l v e  t h e  
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( d )  (2 )  i ssue .  D u r i n g  1979 F u r t h e r  L e g i s l a t i o n  Concern ing (d )  ( 2 )  w i l l  be 
cons idered.  I n  1981 t h e  E x p i r a t i o n  of t h e  Orqanic  A c t  w i thd rawa ls  of  
110 m i l l i o n  ac res  o f  Federai Land i n  Alaska w i l l  o b t a i n  c o n s i d e r a b l e  
a t t e n t i o n .  These a r e  t h e  lands  t h e  S e c r e t a r y  o f  I n t e r i o r  dec ided t o  
p r o t e c t  a f t e r  t h e  ( d ) ( 2 )  compromise f a i l e d  i n  t h e  1978 Congress. I n  
1984, t h e  S t a t e  o f  A laska must have made a l l  o f  t h e i r  l a n d  s e l e c t i o n s .  
I n  1991, a l l  t h e  e n t i t l e m e n t s  t o  t h e  N a t i v e  c l a i m s  must be t r a n s f e r r e d  
and a t  t h a t  t i m e  t h e y  w i l l  be l i a b l e  f o r  t h e  t a x a t i o n  on t h e i r  p roper -  
t i e s  un less  some compromise i s  reached i n  t h e  Senate o f  t h e  U n i t e d  
S ta tes .  As these m i les tones  a r e  reached, h o p e f u l l y  t h e  l a n d  s i t u a t i o n  
i n  t h e  S t a t e  w i l l  beg in  t o  r e s o l v e  i t s e l f .  

A t  t h i s  t i m e  t h e  o n l y  lands  t h a t  c o u l d  p o s s i b l y  be developed f o r  geo- 
thermal  resources  a r e  h e l d  e i t h e r  i n  t h e  p r i v a t e  s e c t o r ,  b y  t h e  F o r e s t  
S e r v i c e  i n  ,Southeas t  Alaska, Federa l  ( d ) ( l )  lands,  pa ten ted  N a t i v e  
lands,  o r  pa ten ted  S t a t e  lands.  Much o f  these lands  a r e  comprised by  
A d m i n i s t r a t i v e  and r e g u l a t o r y  r e s t r i c t i o n s .  U n r e s t r i c t i v e  S t a t e  l ands  
do have geothermal p o t e n t i a l  b u t  t h e r e  has been some q u e s t i o n i n g  o f  
r e g u l a t i o n s  w r i t t e n  t o  p e r m i t  t h e  l e a s i n g  of these lands  f o r  geothermal  
development. 

STATE LAND POLICY 

(Lands f o r  A1 as kans) 

The p r e s e n t  s t a t e  p o l i c y  o f  Alaskan l a n d  management i s  found i n  
Chapter 181, SLA 1978, t h e  c u l m i n a t i o n  o f  an e f f o r t  by Governor Jay S. 
Hammond, t h e  L e g i s l a t u r e  and the  Federal - S t a t e  Land Use P l a n n i n g  Com- 
miss ion .  The p r o v i s i o n s  o f  t h i s  Act, s igned i n t o  law J u l y  18, 1978, a r e  
based on A r t i c l e  V I I I ,  S e c t i o n  1 o f  t h e  S t a t e  C o n s t i t u t i o n :  I' . . . t h e  
s t a t e  ( i s )  t o  encourage t h e  s e t t l e m e n t  i f  i t s  l a n d  and t h e  development 
o f  i t s  resources  by making them a v a i l a b l e  f o r  maximum use and develop- 
ment c o n s i s t e n t  w i t h  t h e  p u b l i c  i n t e r e s t . "  The Land P o l i c y  A c t  imp le-  
ments t h i s  C o n s t i t u t i o n a l  mandate by s e t t i n g  s p e c i f i c  p o l i c i e s .  The 
l e g i s l a t i o n  recogn izes  t h e  s p e c i a l  impor tance of making l a n d  a v a i l a b l e  
f o r  Alaskans, and s e t s  c r i t e r i a  f o r  t h e  d i sposa l  and r e t e n t i o n  o f  s t a t e  
1 and. 

The key p o l i c y  p o i n t s  of Chapter  181, SLA, 1978, a re :  The s t a t e  shou ld  
" p l a n  and manage state-owned l a n d  t o  e s t a b l i s h  a ba lanced comb ina t ion  o f  
l a n d  a v a i l a b l e  f o r  b o t h  p u b l i c  and p r i v a t e  purposes." T h i s  de termin-  
a t i o n  w i l l  be made th rough  t h e  D i v i s i o n  of Land 's  i n v e n t o r y ,  p l a n n i n g  
and c l  ass i f i c a t i o n  process. 

" I n  a l l o c a t i n g  l a n d  f o r  p r i v a t e  use and p u b l i c  r e t e n t i o n ,  t h e  r e q u i r e -  
ments o f  f u t u r e  genera t i ons  s h a l l  be considered.  To t h i s  end, a supp ly  
o f  s t a t e  l a n d  o f  a v a r i e t y  o f  t ypes  and l o c a t i o n s  s h a l l  be reserved t o  
p r o v i d e  an o p p o r t u n i t y  f o r  f u t u r e  dec i s ions . "  

" I nvo l vemen t  o f  mun ic ipa l  i t i e s  and l o c a l  r e s i d e n t s  i s  e s s e n t i a l  i n  t h e  
d e c i s i o n  making process . I' 
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PUBLIC INTEREST I N  MAKING LAND AVAILABLE FOR PRIVATE USE 

" P r i v a t e  l a n d  use r i g h t s  a r e  i n t e g r a l  t o  t h e  m a t e r i a l  w e l l  be ing  of 
t h e  people o f  Alaska and o u r  s o c i e t y . "  

1. 

2. 

3. 

4. 

5 .  

"The p r imary  p u b l i c  i n t e r e s t  i n  convey ing  r i g h t s  t o  s t a t e  l a n d  
s u r f a c e  t o  p r i v a t e  p a r t i e s  i s  t o  make them a v a i l a b l e  ... f o r  d i r e c t  
use i n  areas c l a s s i f i e d  as s u i t a b l e  ... 
Year-round s e t t l e m e n t  shou ld  be guided " t o  areas where publ  i c  
s e r v i c e s  a l r e a d y  e x i s t ,  o r  can be extended w i t h  reasonab le  economy, 
o r  where development o f  a v i a b l e  economic base i s  probable. "  

I n  c l a s s i f y i n g  l a n d  f o r  p r i v a t e  use and s e t t l e m e n t ,  adequate pro-  
v i s i o n  shou ld  be made " f o r  p u b l i c  open space wh ich  i s  a c c e s s i b l e  t o  
communit ies so t h a t  n a t u r a l  areas a r e  e a s i l y  reached.. .I' "Spec ia l  
c a r e  s h a l l  be taken t o  p rese rve  access t o  p u b l i c  wa te r  and t o  
r e t a i n  s t a t e  ownership of s u f f i c i e n t  l ands  which combine h i g h  v a l u e  
f o r  r e c r e a t i o n  and o t h e r  publ  i c  purposes w i t h  a c c e s s i b i l  i ty t o  
s e t t l e d  areas."  

" S t a t e  l a n d  which i s  l o c a t e d  beyond t h e  range o f  e x i s t i n g  schools 
and o t h e r  necessary p u b l i c  s e r v i c e s ,  o r  which i s  l o c a t e d  where 
development o f  sources o f  employment i s  improbable,  may be made 
a v a i l a b l e  f o r  seasonal r e c r e a t i o n a l  purposes o r  f o r  low d e n s i t y  
se t t l emen t ,  w i t h  s u f f i c i e n t  s e p a r a t i o n  between res idences  so t h a t  
p u b l i c  s e r v i c e s  w i l l  n o t  be necessary o r  expected." 

P u b l i c  i n t e r e s t  i n  r e t a i n i n g  s t a t e  l a n d  i n  p u b l i c  ownership: 

1. " t o  make them a v a i l a b l e  on a s u s t a i n e d - y i e l d  b a s i s  f o r  a v a r i e t y  of 
b e n e f i c i a l  uses i n c l u d i n g  subs is tence,  energy development, aqua- 
c u l t u r e ,  f o r e s t r y ,  g raz ing ,  s p o r t  h u n t i n g  and f i s h i n g ,  h i k i n g ,  
snowmobil ing, s k i i n g ,  and o t h e r  a c t i v i t i e s  o f  a type  which can be 
g e n e r a l l y  made a v a i l a b l e  t o  more peop le  and conducted more success- 
f u l l y  i f  t h e  l a n d  i s  i n  p u b l i c  r a t h e r  than p r i v a t e  ownership;" 

2. " t o  f a c i l i t a t e  m in ing  and m ine ra l  l eas ing . .  .;I' 

3. " t o  p r o t e c t  c r i t i c a l  w i l d l i f e  h a b i t a t s  and areas o f  s p e c i a l  scenic ,  
r e c r e a t i o n a l  , s c i e n t i f i c ,  o r  o t h e r  env i ronmenta l  concern;" 

4. .!'to r e s t r i c t  development i n  hazardous l o c a t i o n s . .  . ;I' 
5. " t o  gu ide  t h e  l o c a t i o n  of s e t t l e m e n t  and development t o  min imize  

pub l  i c  c o s t s  and maximize s o c i a l  and economic b e n e f i t s . "  

IMPLEMENTING THE LAND POLICY ACT 

To implement t h e  Land P o l i c y  Ac t  t h e  D i v i s i o n  of Lands must i n v e n t o r y  
a l l  s t a t e  l a n d  and water, t h e i r  resources  and o t h e r  va lues.  These 
i n v e n t o r i e s ,  which a r e  t o  be k e p t  up t o  date,  a r e  t o  be used t o  develoD 
r e g i o n a l  o r - a r e a  l a n d  use p lans  which w i l l  gu ide  t h e  management o f  s t a t e  
owned lands.  

3. 36 



The A c t  s e t  g u i d e l i n e s  f o r  these p lans,  and thus  f o r  a l l  uses ( i n c l u d i n g  
d i s p o s a l  t o  p r i v a t e  ownership)  of s t a t e  land.  Some o f  these g u i d e l i n e s  
are :  t o  encourage p r i n c i p l e s  o f  m u l t i p l e  use and s u s t a i n e d  y i e l d ;  t o  
g i v e  p r i o r i t y  i n  p l a n n i n g  and c l a s s i f i c a t i o n  i n  areas o f  p o t e n t i a l  
s e t t l e m e n t  and c r i t i c a l  env i ronmenta l  concern; t o  c o n s i d e r  l a n d  under  
o t h e r  ownership; t o  p l a n  f o r  compa t ib le  s u r f a c e  and m i n e r a l  l a n d  use; 
and t o  p r o v i d e  f o r  mean ing fu l  p a r t i c i p a t i o n  i n  t h e  p l a n n i n g  process by 
l o c a l  governments, s t a t e  and f e d e r a l  agencies, a d j a c e n t  landowners, and 
t h e  genera l  p u b l i c .  

To meet t h e  goal o f  p u t t i n g  s t a t e  l a n d  i n t o  p r i v a t e  hands, t h e  Ac t  
o r d e r s  t h e  D i v i s i o n  of Lands t o  des igna te  by November 1, 1978, 30,000 
ac res  o f  s t a t e  l a n d  f o r  d i sposa l  under  e i t h e r  t h e  homesi te  o r  open- to 
e n t r y  programs. T h i s  l a n d  w i l l  be p a r t  of t h e  50,000 acres  which w i l l  
be made a v a i l a b l e  d u r i n g  f i s c a l  y e a r  1979 ( J u l y  1, 1978, t o  J u l y  1, 
1979). A f t e r  t h i s  f i r s t  year ,  t h e  L e g i s l a t u r e  w i l l  a n n u a l l y  . dec ide  on 
t h e  amount o f  l a n d  t o  be o f fe red .  T h i s  o f f e r i n g  has been made. 

LAND CLASSIFICATION SYSTEM 

T h i s  s t a t e  l a n d  p o l i c y  i s  r e f l e c t e d  b y  a l a n d  c l a s s i f i c a t i o n  system, 
which was t h e  s t e p  f o l l o w i n g  t h e  i n v e n t o r y  and l a n d  p l a n n i n g  processes. 
Upon s e l e c t i o n  by  t h e  s t a t e ,  l a n d  i s  i n v e n t o r i e d  f o r  i t s  resources,  and 
a l a n d  management p l a n  i s  prepared. The p l a n  then  recommends c l a s s i f i -  
c a t i o n  o f  t h e  l a n d  i n t o  one o f  t h e  e x i s t i n g  16 c l a s s i f i c a t i o n  ca te -  
g o r i e s .  There a r e  c u r r e n t l y  e i g h t  r e t e n t i o n  c a t e g o r i e s .  They are :  
Watershed, Pub1 i c  Recreat ion ,  Reserved Use, Graz ing,  M a t e r i a l  , Mine ra l  , 
Timber and Resource Management. A l l  o f  these a r e  m u l t i p l e - u s e  ca te -  
g o r i e s  which a1 low b o t h  dominant and n o n - c o n f l i c t i n g  uses. 

There a r e  a l s o  e i g h t  d i s p o s a l  c a t e g o r i e s .  They are :  Homesite, A g r i -  
c u l t u r a l  , Commercial, I n d u s t r i a l ,  P r i v a t e  Recreat ion ,  R e s i d e n t i a l ,  
U t i l i t y  and Open t o  En t ry .  Land w i l l  be s e l e c t e d  f o r  f u t u r e  d i s p o s a l  
programs from these  c a t e g o r i e s .  

EXECUTIVE POLICY 

I n  1976, Governor Jay Hammond summarized h i s  s t a t e  p o l i c i e s  on l a n d  
d i s p o s a l :  " F i r s t ,  I am commit ted t o  o r d e r l y  management and d i s p o s a l  o f  
l ands .  T h i s  goal can o n l y  be met  if s t a t e  l a n d  programs address de f ined 
and j u s t l y  a r r i v e d  a t  o b j e c t i v e s .  New programs o r  a l t e r a t i o n s  t o  o l d  
ones shou ld  c l e a r l y  i d e n t i f y  such o b j e c t i v e s  and be t a r g e t e d  t o  them. 

"Second, any l a n d  d i s p o s a l  program shou ld  be i n t e g r a t e d  i n t o  an o v e r a l l  
A laska l a n d  management framework which acknowledges o t h e r  landowners and 
t h e  dynamic and t r a n s i t i o n a l  n a t u r e  o f  l a n d  a l l o c a t i o n s .  E f f i c i e n t  and 
t h o u g h t f u l  l a n d .  use p l a n n i n g  wh ich  c o o r d i n a t e s  w e l l  w i t h  o t h e r  l and -  
owners must g u i d e  s t a t e  l a n d  d i s p o s a l  . ' 

" T h i r d ,  p u b l i c  p a r t i c i p a t i o n  must be a ma jo r  i n g r e d i e n t  i n  a l l  s t a t e  
l a n d  programs. Thus, l o c a l  governments w i l l  p l a y  a ma jo r  r o l e  i n  any 
program I suppor t .  
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"Four th,  I w i l l  be opposed t o  s p e c u l a t i o n  wherever i t  exceeds t h e  bounds 
o f  f a i r  inves tment ;  wherever i t  i n f l a t e s  l a n d  p r i c e s  beyond p r e s e n t  l a n d  
use va lues  o r  c r e a t e s  s c a r c i t y  th rough p r i c e  a lone.  I w i l l  n o t  h e s i t a t e  
t o  f i g h t  such unwarranted p r i c e  i n f l a t i o n . "  

LAND FOR ALASKANS 

The L e g i s l a t u r e ,  by t h e  passage of Chapter  181, SLA 1978, d i r e c t e d  t h e  
d e s i g n a t i o n  of  30,000 acres  of l a n d  t o  be made a v a i l a b l e  f o r  Homesite 
and Open- to-ent ry  programs. A d d i t i o n a l  ly, t h e  A c t  r e q u i r e d  t h e  des ig -  
n a t i o n  o f  25% of t h e  former mental h e a l t h  l a n d  l o c a t e d  i n s i d e  e l i g i b l e  
boroughs f o r  d i s p o s a l .  Borough s e l e c t i o n  would be p e r m i t t e d  o n l y  i f  t h e  
borough submi t ted  a p l a n  t h a t  would s a t i s f y  p r i v a t e  needs f o r  l a n d  
w i t h i n  t h e  borough. 

P o r t i o n s  of areas des ignated  f o r  d i sposa l  have o n l y  t e n t a t i v e  approval  . 
C o n d i t i o n a l  s a l e s  o f  t h i s  l a n d  may be made u n t i l  t h e  s t a t e  r e c e i v e d  
p a t e n t  t o  t h e  l a n d  from t h e  Federal Government. Areas a f f e c t i n g  geo- 
thermal  energy a r e  i n c l u d e d  i n  these d i s p o s a l  p lans  (Lands f o r  
A laskans) .  

The November 7 t h  s t a t e  e l e c t i o n  r e s u l t s  i n d i c a t e d  t h a t  t h e  Re i rne  Land 
i n i t i a t i v e  passed by a s u b s t a n t i a l  margin. T h i s  i n i t i a t i v e  had been 
p laced  on t h e  November b a l l o t  by  t h e  referendum method. The aim o f  t h e  
i n i t i a t i v e  i s  t o  t r a n s f e r  30 m i l l i o n  acres  o f  s t a t e  l a n d  t o  t h e  peop le  
o f  A laska by  1983. The l a n d  w i l l  be t r a n s f e r r e d  t o  p r i v a t e  c i t i z e n s  on 
a p r e f e r e n t i a l  b a s i s  w i t h  l o n g  tenu red  Alaskan c i t i z e n s  r e c e i v i n g  up t o  
160 ac res  f r e e  w i t h  a decreas ing  amount o f  l a n d  a v a i l a b l e  t o  peop le  w i t h  
l e s s  than  10 yea rs  o f  res idency .  

There i s  a c o u r t  cha l l enge  t o  t h e  c o n s t i t u t i o n a l i t y  o f  t h i s  i n i t i a t i v e  
and i t  appears t h a t  any t r a n s f e r s  under  t h e  law w i l l  be i n  t h e  f u t u r e  
a f t e r  t h e  m a t t e r  i s  reso lved  i n  t h e  c o u r t s .  Large segments o f  l a n d  w i l l  
t r a n s f e r  t o  p r i v a t e  l ands  r e g a r d l e s s  of t h e  outcome, b u t  t h i s  p l a n  would 
be most ambi t ious .  S t a t e  Supreme Cour t  r u l e d  t h e  i n i t i a t i v e  i n v a l i d  
A p r i l  16, 1979. The L e g i s l a t u r e  and a d m i n i s t r a t i o n  have bo th  submi t ted  
p l a n s  f o r  t h e  L e g i s l a t u r e  t o  d ispose of up t o  500,000 ac res  o f  l a n d  ove r  
t h e  n e x t  f i v e  yea rs .  

STATE LAND PROGRAMS 

I n  1978 and 1979, t h e  S t a t e  of A laska w i l l  make a t  l e a s t  130,000 acres  
o f  l a n d  a v a i l a b l e  f o r  p r i v a t e  use th roughou t  t h e  s t a t e  by a v a r i e t y  of 
d i s p o s a l  programs. Over 8'0,000 acres  a r e  scheduled f o r  d i s p o s a l  t o  
p r i v a t e  use rs  i n  1978, and a minimum of 50,000 acres  a r e  committed f o r  
d i s p o s a l  i n  1979. 

CRITERIA FOR PROGRAM SELECTION 

The new s t a t e  l a n d  p o l i c y  a c t  s e t s  s tandards  f o r  t h e  d e c i s i o n  on which 
o f  t h e  a v a i l a b l e  programs t h e  s t a t e  w i l l  use. The c r i t e r i a  a re :  

1. S t a t e  c o s t s  o f  t he  s a l e  shou ld  be covered, and t h e  p u b l i c  shou ld  
g e t  a f a i r  r e t u r n  from t h e  s a l e  of p u b l i c  lands.  To do t h i s ,  
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2. 

3. 

4 .  

conveyances t o  private parties should be a t  f a i r  market value, 
unless otherwi se authorized by s ta tu te .  

Sale or lease programs should be used for land readily accessible 
t o  a major community or which, because of location, i s  of rela- 
t ive ly  h i g h  value. Sale programs are  generally preferred, b u t  
lease programs should be used where special land use controls are  
required, where the use i s  temporary, i n  a commercial s i tuat ion 
where a leasehold i s  advantageous to  the lessee,  where a unique 
location i s  involved, o r  where current demand f o r  the l a n d  i s  h igh  
b u t  i t  appears t h a t  in the future the l a n d  may become more valuable 
fo r  pub1 i c  use. 
A system of cabin permits may be used in remote locations where 
survey and conveyance i s  impractical. 

Limited or conditional t i t l e  may be granted when i n  the best 
in te res t s  of the s t a t e .  This may include the sa l e  of agricultural  
i n t e re s t  only, retention of development r ights ,  or retention of 
scenic or other easements. 

The ac t  also allows school and  university land t o  be made available for 
disposal, i n  accordance w i t h  the laws regulating those lands. 

FAIR MARKET VALUE 

F a i r  market value i s  defined as the price a t  which a willing s e l l e r  and  
a willing buyer will trade. The best way t o  determine i t  i s  by 
examining the history of similar sales,  making adjustments for qua l i t i es  
l ike  access ib i l i ty ,  soi l  types, steepness, timber, scenic values, e t c .  
This i s  d i f f i c u l t  for s t a t e  l a n d ,  as this i s  the f i r s t  time t h a t  most 
has been on the market. The Division of Lands has a s t a f f  of appraisers 
who will make f a i r  market price determinations. 

HOMESITE ENTRY PROGRAM 

The Homesite Program was enacted by the Legislature i n  1977 and amended 
in 1978. The program allows residents of the s t a t e  who have lived i n  
Alaska three years or longer t o  secure t i t l e  t o  parcels u p  t o  f ive  acres 
in s ize .  Requirements are: they must 1 )  occupy the land fo r  21 months 
within the f i r s t  three years a f t e r  entry; 2 )  build a habitable, perma- 
nent, single-family dwelling on the land w i t h i n  f ive  years of entry; and  
3)  pay fo r  the survey of the land. Residents who have lived i n  Alaska 
twenty years or longer need t o  reside on the land for  only f ive  months 
t o  meet the occupancy requirement. A $10 application fee i s  required 
with an a f f idav i t  confirming the applicant 's  length of Alaska residency. 
A person may acquire only one homesite from the s t a t e .  

The f i r s t  disposal of Homesite Entry land  was held i n  the spring of 1978 
in the areas o f  Tok,  Delta Junction, Rex-Nenana and Central. There were 
over 1,200 applications for the 192 parcels of land. Applications were 
reviewed on the basis of length of residency. The successful applicants 
had lived i n  Alaska between 7 a n d  37 years. 
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The L e g i s l a t u r e  has d i r e c t e d  t h a t  30,000 acres  o f  s t a t e  l a n d  be des ig -  
na ted  f o r  d i sposa l  i n  f i s c a l  y e a r  1979, under  comb ina t ion  o f  Homesite 
E n t r y  and Open-to-Entry programs. 

I OPEN-TO-ENTRY 

T h i s  program s t a r t e d  i n  1968, b u t  was suspended i n  1973, due t o  program 
abuses and a d m i n i s t r a t i v e  d i f f i c u l t i e s .  It has been r e v i s e d  and r e -  
opened i n  t h e  fa1  1 o f  1978. 

The OTE program a l l o w s  one-year Alaska r e s i d e n t s  t o  f i l e  on s p e c i a l l y  
des ignated,  subd iv ided  land.  The a p p l i c a t i o n  f e e  i s  $10, and i f  more 
than  one a p p l i c a t i o n  i s  f i l e d  f o r  t h e  same p a r c e l  w i t h i n  a f i l i n g  p e r i o d  
n o t  t o  exceed 60 days, t h e  award i s  made by  l o t .  A f t e r  t h e  f i l i n g  
pe r iod ,  a p p l i c a t i o n s  a r e  f i l l e d  on a f i r s t - come,  f i r s t - s e r v e d  bas is .  A 
success fu l  a p p l i c a n t  ge ts  a f i v e - y e a r  l e a s e  a t  a c o s t  o f  no l e s s  than  
$100 p e r  year ,  which may be renewed once. The s t a t e  w i l l  convey t i t l e  
t o  t h e  l a n d  if t h e  p a r c e l  i s  surveyed and t h e  f a i r  marke t  p r i c e  i s  p a i d  
b e f o r e  t h e  end o f  t h e  second l e a s e  pe r iod .  The v a l u e  i s  determined as 
o f  t ime  o f  e n t r y .  

Most OTE l a n d  i s  s u i t a b l e  f o r  r e c r e a t i o n a l  uses. 

AGRICULTURAL SALES 

I n  an e f f o r t  t o  p r o t e c t  A laska ' s  l i m i t e d  a g r i c u l t u r a l  l a n d  base, and t o  
encourage t h e  development of a g r i c u l t u r e ,  t h e  1976 L e g i s l a t u r e  p r o v i d e d  
t h a t  650,000 acres  o f  s t a t e  l a n d  a r e  t o  be des ignated  f o r  a g r i c u l t u r a l  
use by  1979. T h i s  l a n d  may be used o n l y  f o r  a g r i c u l t u r a l  purposes, and 
w i l l  be s o l d  a t  f a i r  marke t  v a l u e  a t  e i t h e r  p u b l i c  a u c t i o n  o r  by 
l o t t e r y .  I f  new s t a t e  a g r i c u l t u r a l  l a n d  i s  o f f e r e d ,  a d j a c e n t  fa rmers  
may be e n t i t l e d  t o  a p re fe rence t o  purchase i t  a t  a u c t i o n .  A fa rm 
c o n s e r v a t i o n  p l a n  must be submi t ted  by t h e  purchaser .  

The s t a t e  h e l d  i t s  f i r s t  a g r i c u l t u r a l  r i g h t s  s a l e  i n  A p r i l  o f  1978, 
a u c t i o n i n g  5,300 acres  i n  t h e  Tanana Loop area. I n  J u l y ,  2,900 acres  i n  
Homer were auc t i oned  and i n  August, 60,000 acres  i n  D e l t a  J u n c t i o n  were 
s o l d  by  l o t t e r y .  

SALE BY AUCTION AND LOTTERY 

The s t a t e  has been s e l l i n g  l a n d  a t  p u b l i c  o u t c r y  a u c t i o n s  s i n c e  1959. 
Lands a r e  n o r m a l l y  s o l d  f o r  no l e s s  than  t h e i r  f a i r  marke t  va lue.  T h i s  
process b r i n g s  t h e  most money t o  t h e  s t a t e ,  b u t  has t h e  d jsadvantage o f  
exc lud ing  some p o t e n t i a l  buyers by  p o s s i b l y  r a i s i n g  t h e  s a l e  p r i c e  f a r  
above t h e i r  a b i l i t y  t o  pay. 

T h i s  y e a r  t h e  L e g i s l a t u r e ,  i n  Chapter 176, SLA 1978, approved l o t t e r i e s  
as a new method o f  l a n d  d i s p o s a l .  Under t h i s  method, p o t e n t i a l  pur -  
chasers a p p l y  f o r  l a n d  and a drawing i s  he ld ,  w i t h  t h e  w inner  hav ing  t h e  
r i g h t  t o  buy t h e  l a n d  a t  t h e  f i x e d  p r i c e ,  r a t h e r  than  b i d d i n g  a g a i n s t  
o the rs .  The D i v i s i o n  o f  Lands has t h e  o p t i o n  t o  di,spose o f  l ands  a t  a 
p r i c e  which may be l e s s  than  t h e i r  appra ised va lue  if lands  s u i t a b l e  f o r  
p r i v a t e  ownership a r e  scarce  i n  t h e  p a r t i c u l a r  area. Development r e -  

40 



qu i rements  may be imposed, and purchasers must have l i v e d  i n  A laska f o r  
a t  l e a s t  t h r e e  years.  L o t t e r i e s  w i l l  p r o v i d e  an o p p o r t u n i t y  f o r  peop le  
o f  a l l  income l e v e l s  t o  own land.  A l o t t e r y  w inner  must w a i t  e i g h t  
yea rs  t o  p a r t i c i p a t e  i n  ano the r  l o t t e r y .  

LAND DISCOUNTS 

A laska  r e s i d e n t s  a r e  e l i g i b l e  f o r  p r i c e  d i s c o u n t s  on s t a t e  s a l e s  o f  l a n d  
f o r  r e s i d e n t i a l  use, under  a program passed by  t h e  L e g i s l a t u r e  i n  1978. 
Each y e a r  o f  res idency  a l l o w s  a d i s c o u n t  o f  5%, up t o  50% o f  t h e  s a l e  
p r i c e .  The maximum d i s c o u n t  i s  $25,000. 

The d i s c o u n t  may be a p p l i e d  t o  s a l e s  by  a u c t i o n  o r  l o t t e r y ,  n e g o t i a t e d  
s a l e s  o r  t h e  purchase of open- to -en t ry  land.  I t  may be a p p l i e d  t o  t h e  
purchase p r i c e  o n l y ,  and n o t  t o  t h e  c o s t  o f  survey,  a p p r a i s a l ,  p l a t t i n g ,  
e t c .  A person may use h i s  o r  h e r  l a n d  d i s c o u n t  o n l y  once. To be 
e l i g i b l e ,  a person must be a t  l e a s t  18 y e a r s  o ld ;  m a i n t a i n  a r e s i d e n c e  
i n  Alaska; be a r e g i s t e r e d  v o t e r ;  n o t  have c la imed  r e s i d e n c y  i n  ano the r  
s t a t e  w i t h i n  12 months of t h e  sa le ;  have been p h y s i c a l l y  p r e s e n t  i n  
A laska f o r  t h e  12 months p r i o r  t o  t h e  s a l e  (excep t  f o r  b r i e f  pe r iods ,  
m i l i t a r y  s e r v i c e ,  educa t ion  o r  t r a i n i n g ,  o r  o t h e r  good cause); and, show 
h i s  o r  h e r  i n t e n t  t o  make Alaska a permanent res idence.  

I t  can be seen t h a t  t he  most d ramat i c  change i n  l a n d  ownership and 
s t a t u s  i n  t h e  Nat ions  h i s t o r y  i s  now t a k i n g  p l a c e  i n  Alaska. The 367 
m i l l i o n  ac res  o f  land ,  i t s  resource,  and unspo i l ed  beauty w i l l  r i g h t -  
f u l l y  c o n t i n u e  as t h e  t o p i c  o f  c o n t r o v e r s y  i n  A laska f o r  t h e  remainder  
of  t h i s  cen tu ry .  
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LEGAL 

I n t r o d u c t i o n  

I n  o r d e r  t o  p r o t e c t  t h e  environment, t h e  r i g h t s  o f  t h e  c i t i z e n r y  and t o  
genera te  revenue, t h e  l o c a l  , s t a t e  and f e d e r a l  governments have enacted 
a myr iad  o f  laws p e r t a i n i n g  t o  geothermal energy and i t s  development. 
Some of these laws were n o t  enacted t o  s p e c i f i c a l l y  a f f e c t  geothermal 
energy. Others  a r e  s p e c i f i c ,  such as t h e  Federa l  Geothermal Steam Act .  
Th i s  summary touches on t h e  s t a t u t e s  and r e g u l a t i o n s  t h a t  e f f e c t  
p o t e n t i a l  development i n  Alaska. 

D e f i n i t i o n  

The f i r s t  o b s t a c l e  t o  be surmounted i s  t h e  d e f i n i t i o n  o f  geothermal 
energy. The Federa l  d e f i n i t i o n  i s :  1 )  a l l  p roduc ts  o f  geothermal 
processes, embracing ind igenous steam, h o t  wa te r  and h o t  b r i n e s ;  
2 )  steam and o t h e r  gases, h o t  water  and h o t  b r i n e s  r e s u l t i n g  f rom water, 
gas o r  o t h e r  f l u i d s  a r t i f i c a l  l y  i n t r o d u c e d  i n t o  geothermal f o rma t ions ;  
3 )  hea t  o r  o t h e r  assoc ia ted  energy found i n  geothermal f o rma t ions ;  o r  
4)  any by-produc t  d e r i v e d  from geothermal f o rma t ions .  (Geothermal Steam 
Act  o f  1970 (30  U n i t e d  S t a t e s  Code Sec. 1001: 84 S t a t .  1566) . )  

A laska law combines t h i s  d e f i n i t i o n  w i t h  t h e  C a l i f o r n i a  d e f i n i t i o n ,  
' I . .  .geothermal resources  s h a l l  mean t h e  n a t u r a l  hea t  o f  t h e  e a r t h ,  t h e  
energy, i n  whatever  form, below t h e  s u r f a c e  o f  t h e  e a r t h  p r e s e n t  i n ,  
r e s u l t i n g  from, o r  c r e a t e d  by, o r  which may be e x t r a c t e d  from, such 
n a t u r a l  heat, and a l l  m i n e r a l s  i n  s o l u t i o n  o r  o t h e r  p roduc ts  ob ta ined  
from n a t u r a l l y  heated f l u i d s ,  b r i nes ,  assoc ia ted  gases, and steam, i n  
whatever  form, found below t h e  s u r f a c e  of t h e  ea r th ,  b u t  e x c l u d i n g  o i l ,  
hydrocarbon gas o r  o t h e r  hydrocarbon substances." ( C a l i f o r n i a  Pub1 i c  
Res. Code, S e c t i o n  6903 (West Supple., 1976) . )  

The Alaska d e f i n i t i o n  i s :  "The n a t u r a l  h e a t  o f  t h e  e a r t h ,  t h e  energy, 
i n  whatever  form, below t h e  s u r f a c e  o f  t h e  e a r t h  p r e s e n t  i n ,  r e s u l t i n g  
from, o r  c r e a t e d  by, o r  which may be e x t r a c t e d  from, t h e  n a t u r a l  heat ,  
and a l l  m i n e r a l s  i n  s o l u t i o n  o r  o t h e r  p roduc ts  ob ta ined  f rom n a t u r a l l y  
heated f l u i d s ,  b r i nes ,  assoc ia ted  gases, and steam, i n  whatever  form, 
found below t h e  sur face  of t h e  ea r th ,  e x c l u s i v e  o f  o i l  , hydrocarbon gas, 
he1 ium o r  o t h e r  hydrocarbon substances." (A laska  S t a t u t e s ,  S e c t i o n  
AS.5.38.05.181.) 

S ince  about  t h e  t u r n  of t h e  cen tu ry ,  i t  has been t h e  p o l i c y  o f  t h e  
Federa l  government t o  r e t a i n  t h e  r i g h t s  t o  h o t  and med ica l  s p r i n g s  on 
f e d e r a l  l ands  i n  Alaska, as ev idenced by  P u b l i c  Land Orders 399, 614, 
Execu t i ve  Order  1883 (da ted  March 28, 1911), Execu t i ve  Orders 5106 and 
5389, P u b l i c  Water Reserve No. 107 and t h e  Department o f  I n t e r i o r  
C i r c u l a r  #1066. These a r e  a l l  r e a f f i r m a t i o n s  d e s i g n a t i n g  how much and 
which f e d e r a l  l ands  would r e t a i n  r i g h t s  t o  spr ings ,  h o t  o r  o therw ise .  

The above a c t i o n s  r e t a i n e d  f e d e r a l  r i g h t s  t o  a l l  b u t  a few h o t  s p r i n g s  
i n  Alaska. U t i l i z a t i o n  of geothermal wa te r  c o u l d  be ob ta ined  b y  l e a s e  
p r i o r  t o  t h e  Geothermal Steam A c t  under  CFR, T i t l e  43, S e c t i o n  2311.3, 
Ho t  Spr ings  Leasing,  and these development r i g h t s  a r e  g r a n d f a t h e r  r i g h t s  
t h a t  supercede t h e  Geothermal Act. 



The Federal Geothermal Steam Act - Portions Extracted, McClain, 1979 

Associated Geothermal Resources Act. This Act is  the exclusive means of 
acquiring the r igh t  t o  explore and develop geothermal resources under- 
lying federal lands and on lands subject t o  a reservation of these 
resources. The geothermal resources are disposed of t h r o u g h  a system of 
privately held leases. The structure of this Act and the legal frame- 
work of the leases closely parallel the Mineral Leasing Act of 1920 
governing o i l ,  gas  and minerals used fo r  energy and f e r t i l i z e r .  )30 USC 
181 e t .  seq., also 30 USC 351 , 358.) 

The Secretary of Inter ior ,  through the off ices  of the Bureau o f  Land 
Management ( B L M ) ,  i s  authorized t o  issue leases for  geothermal resources 
on public lands. The Bureau of Land Management regulations concerning 
geothermal resources are found under Chapter 2 ,  T i t l e  43, Code of 
Federal Regulations Section 3200. The minimum lease size is  640 acres, 
and the maximum i s  2,560 acres w i t h i n  an area of s ix  square miles. 
Departures from the compact area and minimum size res t r ic t ion  are  
allowed w i t h  the approval of the BLM. Additionally, there i s  a l imit  t o  
the acreage that  any one ci t izen,  association, corporation or govern- 
mental u n i t  can hold, own, control, o r  have d i rec t  in te res t  i n ,  federal 
geothermal leases i n  any one state .  Code of Federal Regulations Sect ion 
3203.2 States:  Any one en t i t y  must l imi t  i t s  maximum holdings t o  20,480 
acres. This provision is  intended t o  l imi t  the amount o f  potential 
resource areas t h a t  any one concern can hold or control. In  t h i s  
manner, i t  was the intent  o f  Congress t o  prevent large energy companies 
from controlling the future development of a competitive form of energy 
a n d  t o  encourage smaller interests  t o  become involved in the development 
of t h i s  resource. 

In 1970, the United States Congress passed the Geothermal Steam and Q 

- 

All federal lands open t o  geothermal leasing f a l l  under two general 
c lass i f icat ions.  Land in a "Known Geothermal Resource Area" ( K G R A )  
requires competitive b i d d i n g  t o  acquire the lease rights.  Other land i s  
c lass i f ied as  "Potential Geothermal Resource Areas" ( P G R A )  and  may be 
leased by the f i r s t  qualified person applying fo r  a lease. (30 1ISC 
1020) A KGRA occurs when geology, discoveries and competitive in te res t  
and overlapping applications f o r  leases suggest geothermal resources are  
present and appear t o  be a recoverable investment. The U.S. Geological 
Survey c l a s s i f i e s  lands as KGRA. Also, see USGS Circular 647. 

Special provisions are made i n  the Act t o  l imit  the amount of surface 
area which can be developed and controlled by the leasee. The leasee 
may use only "the necessary amount of surface area required for  his 
operation" ( C F R  3200.0-8.). Geothermal development i s  specif ical ly  
prohibited by the Act from interfering with or endangering the operation 
of other in te res t s  on the same land. In the same respect, other leases 
cannot in te r fe re  with or endanger the operation of the geothermal lease. 
(CFR 3200.0-8) 

The primary term of a federal geothermal lease i s  ten years. Within 
th i s  period, the leasee must ''prove'' his lease by di l igent  d r i l l i ng  
operations. A continuation of leases w i t h o u t  commercial production 
cannot exceed 40 years. @ (CFR 3202.1-3) 
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From the 'Federal Government's point of view, revenue raising i s  
secondary t o  the development of  the resource. An annual rental of a t  
l e a s t  one dol lar  per acre and a royalty of  n o t  l ess  t h a n  10% nor more 
t h a n  15% of the gross value of energy derived and sold i s  required by 
law. The Secretary of In te r ior  can waive these payments i n  the in te res t  
of a successful operation. Furthermore, the Act recognized t h a t  royalty 
must also be paid on valuable by-products. The Secretary of In te r ior  i s  
given wide discretionary powers on placing a value on the by-products 
( C F R  3205.3). 

- 

A bond of $10,000 must be maintained; i t ' s  return i s  conditional on the 
compliance w i t h  a l l  terms of the lease. An a d d i t i o n a l  $5,000 bond for  
indemnification for  a l l  damages which resu l t  from the lease operation 
must also be posted by the leasee. ( C F R  3206.1) 

Land specifical ly  excluded from the operation of the Federal Geothermal 
Steam Act are  national parks, national recreation areas, f i sh  
hatcheries, wildl i fe  refuges, wildl i fe  management areas and Indian 
lands. The most notable example of t h i s  potential problem area i s  the 
Birds o f  Prey Natural Area Idaho. Geothermal leases are  not issued i n  
the buffer study area of the natural area and leases tha t  are in the 
general area have specified s t ipulat ions w i t h i n  the lease which protect 
nesting s i t e s  and r e s t r i c t  ac t iv i ty  i n  the area. This provision of  
the Act i s  of major i n t e re s t  for the development of geothermal resources 
of Alaska. Major geothermal areas of the s t a t e  are located near, or 
w i t h i n  these specif ical ly  excluded areas. Past performance indicates 
t h a t  no geothermal development will occur under a federal lease whose 
exploration and development is  adjacent t o  areas t h a t  will be l iab le  for 
major environmental res t r ic t ions .  

The potential for environmental conf l ic t  between geothermal development 
i n  adjacent areas and  specif ical ly  excluded areas i s  greatest  i n  close 
proximity t o  wildl i fe  refuges and wildl i fe  management areas. Well 
d r i l l i ng ,  tes t ing and maintenance present local noise pollution pro- 
blems. Depending on the location of the geothermal f i e ld  and associated 
u t i l i z a t i o n  f a c i l i t i e s  w i t h  respect t o  a wildl i fe  area, noise pollution 
control could become a major factor  i n  the application o f  land use 
regulations w i t h i n  individual lease contracts.  

The development of a geothermal resource involves a major change i n  land 
intensity.  Increased noise pollution, sulphur dioxide emissions, and 
general human ac t iv i ty  will a f fec t  adjacent wildl i fe  areas. Adoption of 
mitigating measures d u r i n g  various stages of development can solve most 
of the environmental problems associated w i t h  geothermal development. 
Future regulatory a c t i v i t i e s  will undoubtedly focus on developing the 
geothermal resource compatible w i t h  the present land use rather t h a n  
prohibiting i t  en t i re ly .  

In 1979, i t  i s  probable t h a t  a geothermal omnibus b i l l  be considered by 
the Congress o f  the United States. (See Appendix F) I t  i s  intended 
t h a t  many of the unnecessary impediments t o  the Geothermal Steam Act of 
1970 wi l l  be eliminated and a more development oriented b i l l  will be 
forthcaning. 
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S t a t e  o f  Alaska Pol i c y  

S t a t e  geothermal lands  would be leased under  Alaska S t a t e  S t a t u t e s  
T i t l e  38. The terms of t h i s  l e a s i n g  procedure a r e  o u t l i n e d  i n  T i t l e  11, 
Chapters  82, 84 and 88  o f  t h e  Alaska A d m i n i s t r a t i v e  Code (AAC), m i n e r a l  
l e a s i n g  procedures. The S t a t e  Geothermal Resources A c t  o f  1971 des ig -  
na tes  t h e  Department of Na tu ra l  Resources (DNR) as t h e  l e a s i n g  agent  f o r  
S t a t e  lands .  

To date,  comprehensive l e a s i n g  r e g u l a t i o n s  f o r  geothermal energy have 
n o t  been w r i t t e n .  I t  i s  p robab le  t h a t  p r e s e n t  r e g u l a t i o n s  w i l l  be  
recons ide red  by t h e  Department o f  N a t u r a l  Resources i n  1979. I t  i s  f e l t  
t h a t  c e r t a i n  amendments t o  t h e  S t a t e  Geothermal A c t  w i l l  be fo r thcoming  
as a r e s u l t  o f  t h i s  r e g u l a t i o n  p roduc ing  procedure. 

I 

P r o v i s i o n s  of t h e  S t a t e  Steam A c t  a r e  des igned t o  be much t h e  same as 
those on Federa l  Lands. The U.S. Geo log ica l  Survey, o r  S t a t e  G e o l o g i s t  
can ask t h e  commissioner (DNR) t o  des igna te  t h e  S t a t e  Lands Known o r  
P o t e n t i a l  Geothermal Resource Areas (KAPGRA). Each l e a s e  must be f o r  
more t h a n  640 acres  and l e s s  than  2,560 acres.  The maximum any one 
person can a q u i r e  a t  t h i s  t ime (December, 1978) i s  25,600 acres. I f  t h e  
area i s  remote, i t  i s  i m p l i e d  t h a t  s m a l l e r  t r a c t s  can be leased.  

The s t a t e  w i l l  c o l l e c t  a 10-15% r o y a l t y  on gross  revenue, e x c l u s i v e  of 
charges made o r  i n c u r r e d  w i t h  r e s p e c t  t o  t r a n s m i s s i o n  o r  s a l e  o f  geo- 
thermal  energy a t  p o i n t  of d e l i v e r y .  A 2-10% r o y a l t y  w i l l  be imposed 
f o r  e x t r a c t i o n  of m ine ra l s .  A minimum o f  $1.00 p e r  a c r e  annual r e n t a l  
t o l l  be c o l l e c t e d  on leased land.  A f t e r  d i scove ry ,  t h e  minimum payment 
w i l l  be $2.00 p e r  acre.  I t  shou ld  a l s o  be no ted  t h a t  t h e  S t a t e  may f i x  
r o y a l  t i e s  f o r  p r i v a t e  consumption. 

The p r i m a r y  te rm of l ease  i s  10 years.  If t h e  resource  i s  developed, 
t h e  l e a s e  can be extended t o  40 years .  P r e f e r e n t i a l  r i g h t s  can ex tend 
f o r  99 years.  P r o v i s i o n s  f o r  s i m i l a r  w i l de rness  r e s t r i c t i o n s  t h a t  a r e  
found i n  t h e  Federa l  Geothermal Steam A c t  e x i s t  f o r  S t a t e  Lands (ASS 
38.05.181 ).  

Reserva t i on  D o c t r i n e  

Congress e l e c t e d  t o  l eave  t h e  i s s u e  of r e s e r v a t i o n  o f  geothermal 
resources  t o  j u d i c i a l  i n t e r p r e t a t i o n .  The Geothermal Steam A c t  o f  1970 
d i r e c t e d  t h e  Federal J u s t i c e  Department t o  i n s t i t u t e  l i t i g a t i o n  t o  q u i e t  
t i t l e  o f  geothermal resources  t h a t  have m i n e r a l  e s t a t e s  reserved t o  t h e  
U n i t e d  S ta tes .  (84  S t a t .  1573, Sec. 21 (b ) . )  

(AS.5.38.05.181) 

A ve ry  i m p o r t a n t  case r e s u l t e d  i n  t h e  U n i t e d  S ta tes  vs. Union O i l  of 
C a l i f o r n i a .  The b a s i s  of t h e  s u i t  was t h e  c l a i m  by  t h e  U n i t e d  S t a t e s  
t h a t  S e c t i o n  9 of t h e  Stock R a i s i n g  Homestead A c t  o f  1916 rese rved  t o  
t h e  U.S. a l l  geothermal steam and geothermal resources.  S e c t i o n  9 
p rov ided  f o r  r e s e r v a t i o n  of " a l l  c o a l  and o t h e r  m ine ra l s " .  The D i s t r i c t  . _ .  

Cour t  r e j e c t e d  t h i s  c la im.  ( U n i t e d  S t a t e s  vs. Union O i l  o f  C a l i f o r n i a ,  
369F, Supp. 1289, ND, C a l i f .  1973.) However, t h e  U.S. C i r c u i t  Cour t  of 
Appeal h e l d  t h a t  geothermal resources  were energy. As an energy 
resource,  i t  was reserved under  t h e  s t o c k  r a i s i n g  and homestead a c t .  
(Case reversed,  549F, 2nd. 1271 (1977).) 
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The resu l t s  of the court decision indicate t h a t  when the surface and 
mineral es ta tes  are severed, geothermal r ights  are  retained by the 
mineral es ta te .  Therefore, homestead grants w i t h o u t  a mineral reser- 
vation t o  the federal government, and patented min ing  claims, include 
any geothermal resources. The United States  Supreme Court denied review 
o f  this case i n  the f a l l  o f  1977. This 1977 r u l i n g  i s  therefore upheld. 

The argument t h a t  geothermal resources are  energy resources, reservable 
as Dart of the mineral es ta te .  was further strenathened i n  the case of 
Geothermal Kinetics vs. Union Oil of California. -(#7514, Superior Court  
Sonoma C o u n t v ,  California).  This decision held t h a t  the surface owner 
was not en t i t l ed  t o  the energy which the water carr ies ,  b u t  the water 
i t s e l f .  Water i s  essential  for the productive use of the land. 
Minerals are  considered valuable for  t he i r  indigenous properties and 
independent of the land t i t l e .  The core of t h i s  case was who owned the 
energy i n  the severed es ta te ,  when the surface es ta te  owned the water 
r ights .  The court found that  the energy belonged t o  the mineral es ta te .  

These cases have fa r  reaching effects  i n  Alaska. In the provision of 
the Alaska Statehood Act (ASA) of 1958, and the Alaska Native Claims 
Settlement Act ( A N C S A )  of December 18, 1971, the mineral, and thus, 
geothermal resources are t o  be transferred to  the patentee by the United 
States .  Therefore, appropriate State  and Native leasing ent i  t i e s  a re  
those persons who will issue prospective leases. I f  t i t l e  i s  only 
ten ta t ive ly  approved, the prospective leasee would have t o  o b t a i n  a 
l e t t e r  of concurrence from the future l a n d  holder, as well a s  fo l low a l l  
the procedures outlined i n  CFR, T i t le  43, Section 3200. When the t i t l e  
i s  transferred i n  such a case, the t i t l e  would be subject t o  a l l  pro- 
visions transactions, including the lease, b u t  the new landlord would 
receive any and  a l l  fees. 

I t  should also be noted t h a t  the mineral and geothermal e s t a t e  of 
vi l lage selections under the ANCSA remains under the control of the 
Regional Native Corporation. (Alaska Native Claims Settlement Act, 
1972.)  

Exp 1 o r a t  i on 

The beginning of any development associated with the harnessing of 
geothermal energy i s  the exploration e f for t .  This i s  also the beginning 
of the legal maze. I f  the developer has reason to believe there i s  a 
geothermal resource on federally owned lands, he will have t o  obtain a 
"Casual Use Permit" from the U.S; -Geological Survey, Ti t le  30, 
Chapter 11 ,  Code of Federal Regulations, and f i l e  a notice of intent  
w i t h  BLM as  prescribed i n  CFR T i t l e  43, Public Lands 3209-5d, G R O  #1, t o  
do any exploration. If  the t i t l e  has passed from BLM to  another Federal 
agency, then the permit must be processed a t  the new agency and then 
processed a t  the BLM. If  the land i s  i n  the State domain, then the 
developer will have t o  o b t a i n  a miscellaneous land use permit as pre- 
scribed i n  the Alaska Administrative Code, T i t l e  11,  Chapter 95. If  the 
land i s  held by the Native Regional or Village Corporation, an 
exploration agreement must be made w i t h  t h a t  ent i ty .  Individual Indian 
and private ownership i s  the same. 



I f  the land i s  on an Indian Reservation, the procedure i s  to  go to  the 
Tribal Council f i r s t .  The I n d i a n s  then take the request t o  the Bureau 
of Indian Affairs. All these aforementioned permits pertain t o  surface 
entry only. 

I f  a substantial geothermal resources i s  indicated, fur ther  exploration 
might be advisable. Federal prospecting permits are issued by the U.S. 
Geological Survey. This would a1 low seismic operations. Separate 
exploration d r i l l i ng  permits would also have to  be obtained from the 
U.S. Geological Survey. All of these procedures are  outlined i n  CFR 
T i t l e  30, Chapter 11. 

State  regulations for exploration and d r i l l i ng  a re  detailed by Alaska 
Administrative Code, T i t l e  11,  Section 94. This includes separate 
permits for  exploration and dr i l  l i n g  operations. These permits are 
issued t h r o u g h  the S ta te  Department of Natural  Resources. 

Production of Water 

As the exploration e f f o r t  goes into the production phase of development 
and  the developer  s t a r t s  d r i l l i n g  p r o d u c t i o n  wells, there i s  t h e  
possible appl icabi l i ty  of water laws. Geothermal operations frequently 
are  producers of water. This brings the producer i n t o  possible con- 
frontation w i t h  Federal and State  water laws. 

The use of water in the Western United States  i s  generally controlled by 
the States. The Supreme Court has held t h a t  Federal legis la t ion ( the  
Desert Land Act of 1877, as amended 43 USC, 321, e t .  seq. 1965), has 
"effected a severance of a l l  waters upon  the public domain from the land 
i t s  el f 'I , 
295 U.S. 142, (1935)). 

(California-Oregon Power Co. vs. Beaver P o r t l a n d  Cement Co., 
I n  1955, this def ini t ion was narrowed t o  "public 

lands" by the court .  

The case of U.S. vs. Winters f ina l ly  sums these thoughts up. The 
Winters doctrine is the word on the water r ights  on Federal reser- 
vations. I t  concludes t h a t  the s t a t e s  control t h e i r  water, except for 
Winters doctrine r ights  relating t o  Federal reservations, (parks ,  
forests ,  I n d i a n  reservations, e t c . ) ,  (26  Montana Law Review 154). 

This gave the n o t i o n  t h a t  severance on Federal "reservations" d i d  n o t  
occur. I f  so, Executive Order 5389, 'which withdrew "every smallest 
legal subdivision of the Public Land Surveys ... containing a hot spring 
or a spring, the waters of which possess curative properties" would 
main ta in  t h a t  those waters would be governed by Federal, n o t  s t a t e  laws. 

The Department of Inter ior  has suggested tha t  t h i s  Executive Order was 
not limited t o  h o t  springs created solely by the force of Nature. "The 
development of these hot s p r i n g  systems by d r i l l i ng  wells on the public 
lands would be w i t h i n  the purview of the Executive Order of  July 7, 
1930". (M-36625, Memo - Ed Fisher, Acting Sol ic i tor ,  Dept. of In te r ior ,  
t o  Director, BLM, August 28, 1971) .  A t  t h i s  time, (December, 1978) t h i s  
opinion has neither been resisted or enforced. 



These laws may become i m p o r t a n t  i f  d i r e c t  use a p p l i c a t i o n s  a r e  e v e r  
g i v e n  a l e g a l  minimum tempera ture  d e f i n i t i o n .  

When i n  Alaska, r e g u l a t i o n  of wa te r  resources  has been l e f t  t o  t h e  
S ta te ,  t h e  r e g u l a t i o n s  f o r  d r i l l i n g  and water  r i g h t s  a r e  covered i n  
T i t l e  46, o f  t h e  S t a t e  S ta tu tes .  These a r e  now be ing  r e v i s e d .  A l l  t h e  
w e l l  l o g s  and i n v e n t o r y  compliances a r e  r e g u l a t e d  under  T i t l e  41 o f  t h e  
A laska S t a t e  S t a t u t e s .  These a r e  a d m i n i s t r a t e d  by  t h e  Department o f  
N a t u r a l  Resources, Water Resources and M i n e r a l s  D i v i s i o n ,  r e s p e c t i v e l y .  

P r o d u c t i o n  Env i  ronmen t a l  

C u r r e n t l y ,  t h e r e  a r e  debates and t u r f  b a t t l e s  ove r  r e g u l a t o r y  supremacy 
of t h e  o v e r l a p p i n g  j u r i s d i c t i o n  of many Federa l  and S t a t e  agencies.  

I n  Idaho t h i s  i s s u e  was b rough t  t o  a head i n  Andrew V. C l i c k  97 Idaho  
791; 554 p.2 969 (1974), The Supreme Cour t  o f  Idaho. The c o u r t ' s  con- 
c l u s i o n  was t h a t  t h e  Idaho Dredge M in ing  A c t  was w i t h i n  t h e  r e g u l a t o r y  
j u r i s d i c t i o n  of t h e  S ta te .  The case d e a l t  w i t h  t h e  c o l l i s i o n  between 
S t a t e  and Federal l e g i s l a t i o n .  I f  these i s  a c o l l i s i o n ,  then t h e  
Federa l  l e g i s l a t i o n  would preempt t h e  S t a t e  l e g i s l a t i o n  by  reason o f  t h e  
supremacy c lause.  However, S t a t e  r e g u l a t i o n ,  which i s  more s t r i n g e n t  
than  t h a t  under  t h e  Federa l  l e g i s l a t i o n ,  i s  n o t  t h e  t ype  o f  c o n f l i c t i n g  
l e g i s l a t i o n  desc r ibed  by  he supremacy s tandard.  

When c o n s i d e r i n g  a r i g h t  g ran ted  by t h e  Federa l  l e g i s l a t i o n ,  S t a t e  
r e g u l a t i o n  which renders  i t  imposs ib le  t o  e x e r c i s e  t h a t  r i g h t  would be 
i n  c o n f l i c t  w i t h  t h e  supremacy c lause.  For exapmle, i f  t h e  S t a t e  
a l l o w e d  d r i l l i n g  o f  geothermal w e l l s  near  a N a t i o n a l  Park w i t h  a geyser  
and t h a t  geyser  was j e o p a r d i z e d  b y  t h a t  d r i l l i n g  i t  c o u l d  be stopped. 
T h i s  c o u l d  a f f e c t  S t a t e  owned l a n d  near  t h e  boundar ies  t o  t h e  numerous 
n a t i o n a l  rese rves  i n  Alaska. 

On t h e  Federa l  l e v e l ,  numerous env i ronmenta l  laws a f f e c t  geothermal 
resources .  

The wa te r  and a i r  s tandards a r e  t h e  c h i e f  env i ronmenta l  laws a f f e c t i n g  
geothermal  energy. The Safe  D r i n k i n g  Water A c t  i s  concerned w i t h  p ro-  
t e c t i o n  o f  ground water, among o t h e r  t h i n g s .  Developers shou ld  make 
themselves f u l l y  aware o f  t h e  p r o v i s i o n s  o f  t h e  Ac t  and i t s  r e l a t e d  
p e r m i t t i n g  and r e g u l a t i o n s  b e f o r e  go ing  i n t o  p roduc t i on .  The Env i ron-  
menta l  P r o t e c t i o n  Agency (EPA) and S t a t e  Envi ronmenta l  Conserva t ion  a r e  
t h e  e n t i t i e s  i nvo l ved .  Norma l l y  t h e  S t a t e  i s  t h e  .agency i n  these  
m a t t e r s .  However i n  t h e  case o f  wa te r  law, A laska does n o t  have d e l e -  
g a t i o n  o f  t h e  402 NPDES p e r m i t  program under  t h e  Clean Water Ac t .  Such 
p e r m i t s  may be assoc ia ted  w i t h  water  and energy w i thdrawal  r i g h t s  and 
pe rm i t s .  

The Clean A i r  A c t  o f  1977 w i l l  a l s o  a f f e c t  t h e  deve loper .  I t  i s  n o t  
c l e a r  whether NAAQS A i r  Standards w i l l  be a p p l i c a b l e  t o  geothermal 
development. I f  they  are,  t h e r e  have been no s tandards s e t  f o r  hydrogen 
s u l f i d e  and mercury, which c o u l d  p resen t  problems. More l i k e l y ,  new 
source  performance standards i s  t h e  a p p l i c a b l e  program. EPA has pro-  
duced a document o u t l i n i n g  t h e  probab le  f e d e r a l  env i ronmenta l  program 
f o r  geothermal energy. 
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The a u t h o r i t y  f o r  A laska ' s  env i ronmenta l  r e g u l a t i o n s  i s  found i n  
T i t l e  46 o f  t h e  Alaska S t a t u t e s  -- Water, A i r  and Envi ronmenta l  Conser- 
v a t i o n .  T i t l e  18 o f  t h e  Alaska A d m i n i s t r a t i v e  Code s e t s  f o r t h  t h e  
f o l  l ow ing  r e g u l a t i o n s  which may p e r t a i n  t o  geothermal development: 
Chapter  50, A i r  Q u a l i t y  Con t ro l  ; Chapter  60, Sol i d  Waste Management; 
Chapter  70, Water Q u a l i t y  Standards; and Chapter  72, Waste Water 
D isposa l .  

@ 

Along these same l i n e s ,  on the  S t a t e  l e v e l  a r e  S t a t e  Department o f  F i s h  
and Game s t a t u t e s ,  S e c t i o n  16, concerned w i t h  t h e  p r o t e c t i o n  o f  f i s h  and 
game. These r e g u l a t i o n s  o u t l i n e  t h e  parameters i n  d i s t u r b a n c e  of 
h a b i t a t s  r e l a t e d  t o  development. 

Other  c o n s i d e r a t i o n s  which may have a s e r i o u s  impact  i n  A laska a r e  t h e  
Coasta l  Zone Management Acts .  A t  t h i s  t ime,  t h e r e  i s  no c l e a r - c u t  
d e f i n i t i o n  o f  powers au tho r i zed ,  b u t  as r e g u l a t i o n s  a r e  adopted, t hey  
s h a l l  be examined. The Federa l  Coasta l  Zone Management Act, which o n l y  
speaks t o  genera l  energy development, would p r o b a b l y  have 1 i t t l e  a f f e c t  
on geothermal development. The S t a t e  Act ,  however, which does have 
r e g u l a t i o n s ,  g u i d e l i n e s  and standards, c o u l d  have an a f f e c t .  I n  so f a r  
as none o f  t h e  r e g u l a t i o n s  app ly  d i r e c t l y  t o  geothermal development, 
some o f  t h e  h a b i t a t  s tandards and d i s t r i c t  p lans  c o u l d  a f f e c t  placement 
o f  f a c i l i t i e s .  

The U.S. Code, T i t l e  30, M ine ra l  Lands and Min ing ,  Chapter  24, Geo- 
thermal  Energy Research Development and Demonst ra t ion  i s  des igned t o  
c o o r d i n a t e  and manage p r o j e c t s  concern ing  geothermal development, l o a n  
guarantees, env i ronmenta l  p r o t e c t i o n ,  e t c .  

S e c t i o n  174 o f  I n t e r n a l  Revenue Code a l l o w s  f o r  RAD deduct ions .  Also, 
under c u r r e n t  t a x  laws, t h e r e  a r e  o p t i o n s  t o  deduc t  i n t a n g i b l e  d r i l l i n g  
c o s t s  f o r  geothermal d r i l l i n g ,  t h e r e  i s  a l s o  a d e p l e t i o n  deduc t ion  
a l lowed.  (See Appendix E)  

The Federa l  Organ ic  A c t  of 1879 (43 USC 31) a l l o w s  l a n d  c l a s s i f i c a t i o n s  
by USGS, CFR, T i t l e  30, Chapter 1,l. The Federa l  Land P o l i c y  and 
Management A c t  of 1976, P.L. 94-579, 209(A), 90 S t a t .  2757, r e q u i r e s  t h e  
Sec re ta ry  of I n t e r i o r  t o  r e s e r v e  a l l  m i n e r a l s  i n  a l l  f u t u r e  conveyances 
o f  lands.  A m a j o r  excep t ion  p r o v i d e s  t h a t  t h e  S e c r e t a r y  may convey 
m ine ra l  i n t e r e s t s  owned by  t h e  U n i t e d  S ta tes  t o  p r e s e n t  o r  proposed 
non- federa l  s u r f a c e  owners if he f inds :  1)  t h e r e  a r e  no known m ine ra l  
r i g h t s  i n  t h e  land,  o r ,  2 )  t h a t  t h e  r e s e r v a t i o n  of t h e  m i n e r a l  r i g h t s  i n  
t h e  U.S. i s  i n t e r f e r i n g  w i t h  o r  p r e c l u d i n g  a p p r o p r i a t e  non-mineral 
development of t h e  l a n d  and t h a t  such development i s  a more b e n e f i c i a l  
use than t h e  m ine ra l  development. 

There a r e  a l s o  Alaskan l o c a l  government laws and r e g u l a t i o n s .  The 
powers they  a r e  a u t h o r i z e d  a r e  summarized i n  Alaska S t a t e  S ta tu tes ,  
T i t l e  29. There a r e  t h r e e  c lasses  of c i t i e s  and t h r e e  c l a s s e s  of 
boroughs i n  t h e  S ta te .  I n  a d d i t i o n ,  t h e r e  i s  a Home Rule p r o v i s i o n .  
They each have d i f f e r e n t  r e g u l a t o r y  powers and parameters and can o n l y  
be ca ta loged  i n d i v i d u a l l y .  
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On t h e  N o r t h  Slope, f i v e  ( 5 )  Eskimo v i l l a g e s  banded t o g e t h e r  t o  fo rm t h e  
Nor th  Slope Borough i n  1972. A l a s k a ' s  l o c a l  government s t r u c t u r e  i s  
un ique i n  t h e  U.S. I t ' s  c o n s t i t u t i o n a l  d ra f tsman wanted t o  avo id  t h e  
p i t f a l l s  o f  c o u n t r y  gove rnmen t - -p r imar i l y  l a c k  o f  revenue, and c r e a t e d  
l o c a l l y  based b u t  s t a t e  t ype  i n s t i t u t i o n s  t h a t  c o u l d  b r i n g  se l f -gove rn -  
ment and s e r v i c e s  t o  t h e  vas t ,  s p a r s e l y  popu la ted  expanses o f  t h e  s t a t e .  
Thus was c r e a t e d  t h e  borough system, " t o  p r o v i d e  t h e  maximum l o c a l  s e l f  
government w i t h  a minimum o f  l o c a l  government u n i t s ,  and t o  p r e v e n t  
d u p l i c a t i o n  o f  t a x - l e v y i n g  j u r i s d i c t i o n s .  A 1 i b e r a l  c o n s t r u c t i o n  s h a l l  
be g i ven  t o  t h e  powers o f  l o c a l  government u n i t s "  (A laska  C o n s t i t u t i o n ,  
A r t i c l e  X ,  a t  % l ) .  The e n t i r e  s t a t e  was t o  be d i v i d e d  i n t o  boroughs and 
c i t i e s  o n l y  (Sec. 2 ) ,  i n  o r d e r  t o  avo id  t h e  patchwork o f  s p e c i a l  
s e r v i c e  d i s t r i c t s  g e n e r a l l y  o v e r l a p p i n g  c o u n t i e s  and c i t i e s ,  f i l l i n g  
s e r v i c e  gaps and c r e a t i n g  a m u l t i p l i c i t y  o f  t a x i n g  j u r i s d i c t i o n s .  
Subsequent l e g i s l a t i o n  f leshed o u t  t h e  procedures f o r  borough c r e a t i o n  
(Borough Ac t  o f  1961, A laska S t a t .  29 (Sess. Laws o f  Alaska, Ch. 146 
(1961) ;  Mandatory Borough Ac t  o f  1953 (Sess. Laws o f  Alaska, Ch. 52 
(1963) . )  

As o f  1976, t h e r e  were n i n e  (9 )  boroughs i n  Alaska. I n  many ins tances ,  
t h e i r  boundar ies  c o i n c i d e d  w i t h  those o f  12 r e g i o n a l  c o r p o r a t i o n s  
organ ized by Alaskan N a t i v e s  under  t h e  terms o f  t h e  1971 Federa l  l e g i s -  
l a t i o n .  I n  p a r t i c u l a r ,  t h e  Nor th  Slope Borough rep resen ts  t h e  A r c t i c  
Slope N a t i v e  A s s o c i a t i o n  and i t s  r e g i o n a l  c o r p o r a t i o n .  I t  i s  no tewor thy  
t h a t  t h e  A r c t i c  S lope N a t i v e s  possessed such a h i g h  degree o f  o r g a n i -  
z a t i o n a l  a b i l  i ty and independence, t h a t  t hey  were a b l e  t o  s u c c e s s f u l l y  
pursue t h e  c r e a t i o n  o f  t h e  Nor th  Slope Borough. Immediate and pe r -  
s i s t e n t  l e g a l  cha l l enges  were met and r e b u f f e d  b y  t h e  Na t i ves .  ():obi1 

O i l  Corp. vs. Loca l  Boundary Commission, Civ. No. 72-834 (A laska 
S u p e r i o r  Court, F i l e d  3/28/72) and G u l f  O i l  Corp. vs. N o r t h  Slope 
Borough, C iv .  Nos. 73-794, e t .  a l . ,  (A laska S u p e r i o r  Cour t ,  1973).) 
I n  a d d i t i o n ,  t h e  w i l l  and a b i l i t y  o f  t h e  new Borough t o  l e v y  t a x  en (on  
an advalorem b a s i s )  o i l  Company p r o p e r t y  on s t a t e  leases  w i t h i n  t h e i r  
j u r i s d i c t i o n  i s  o f  impor tance t o  t h e  f u t u r e  of geothermal resources  i n  
A1 as ka. 

But, if t h e  borough t a x  s i t u a t i o n  i s  i n t e r e s t i n g ,  i t  p a l e s  by  comparison 
w i t h  t h e  numerous l e v i e s  enacted by  t h e  S t a t e  o f  Alaska. F i r s t  o f  a l l  , 
t h e r e  i s  a severance t a x  o f  12.25% o f  g ross  v a l u e  f o r  o i l  and 10% on gas 
(A laska S t a t .  Sec. 43.55.011-016 e t .  seq. (1977 Alaska Sess. Laws, Ch. 
136).) There i s  a l s o  a "M in ing  L i cense  Tax" o f  f rom 3-7% o f  g ross  v a l u e  
and a $200 p e r  20 a c r e  o r  f r a c t i o n  the reo f  t a x  on m i n i n g  c l a i m s  (A laska  
S t a t .  Sec. 43.65.010 and 29.53.030, r e s p e c t i v e l y ) .  There i s  a S t a t e  ad 
valorem t a x  o f  2.5% on a l l  e x p l o r a t i o n ,  p r o d u c t i o n  and p i p e l i n e  
p r o p e r t i e s  (A laska  S t a t .  Sec. 43.56.101 e t .  seq.). T h i s  l a t t e r  t a x  i s  
p r e s e n t l y  assessed a g a i n s t  t h e  o i l  i n d u s t r y  on l y ,  and f o r  1978 amounted 
t o  $136 m i l l i o n .  

An a d d i t i o n a l  $26 m i l l i o n  was p a i d  t o  l o c a l  (borough and c i t y )  govern- 
mental u n i t s  ( M i n e r a l s  and M a t e r i a l s  (Aug., 1978, D O I )  a t  p. 42) .  The 
p o l i t i c a l  v u l n e r a b i l  i ty o f  resource  deve lopers  i s  demonstrated b y  t h e  
severance t a x  i nc rease  f rom 8.3% t o  12.25% o n l y  l a s t  year .  Defeated,  
f o r  t h e  moment, was an i n c r e a s e  t o  14.5%. A lso  o f  note, i s  a two-year- 
o n l y  (1976 and 1977) t a x  on t h e  o i l  r ese rves  o f  Prudhoe Bay, w i t h  a 
c r e d i t  a g a i n s t  l a t e r  severance taxes. 
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A great  deal o f  geothermal energy development might prompt the State  
Legislature t o  ask the developing industry t o  contribute t o  the States  
development a t  a more substantial pace. 
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E C 0 NOM I C S 

F i n d i n g  a l t e r n a t i v e  energy sources t o  r e p l a c e  f o s s i l  f u e l s  i s  a goal 
t h a t  appeals t o  t h e  people o f  Alaska, Rura l  e l e c t r i c  r a t e s  a r e  expen- 
s i v e ,  as h i g h  as 74&/kw hour  (DEPD). Fuel o i l  i n  remote v i l l a g e s  can 
r u n  as h i g h  as $3.00 p e r  g a l l o n  (DEPD).  T h i s  expense coupled w i t h  t h e  
chance o f  sho r tages  r e s u l t i n g  from l o g i s t i c a l  problems makes a s i t e  
s p e c i f i c  resource  such as geothermal energy a p o p u l a r  a1 t e r n a t i v e .  

*Geothermal energy w i l l ,  o f  course, have t o  compete economica l l y  w i t h  
o t h e r  forms o f  energy. P r i c i n g  f o r  a s p e c i f i c  geothermal resource  w i t h  
s p e c i f i c  commercial users  can be broken i n t o  f o u r  ma jo r  c a t e g o r i e s :  

1. The c a p i t a l  inves tment  t o  develop t h e  resource;  
2. 
3. The c o s t  o f  m a i n t a i n i n g  t h e  system f o r  i t s  economic l i f e ,  and 
4. The sav ings  o r  c o s t  b e n e f i t  r e a l i z e d  f rom u t i l i z i n g  t h e  resource .  

The c o s t  o f  d e l i v e r i n g  t h e  resource  t o  t h e  use r  o r  users ;  

C a p i t a l  I nves tmen t  To Develop The Resource 

I n  t h e  development of a geothermal resource  t h e r e  a r e  extremes i n  
d r i l l i n g  c o s t  r e l a t e d  t o  geographic  l o c a t i o n ,  type  o f  d r i l l  r i g  
r e q u i r e d ,  e x i s t i n g  d r i l l i n g  c o n d i t i o n s ,  w e l l  depth  r e q u i r e d  t o  encounter  
t h e  resource,  and t h e  p r o b a b i l i t y  t h a t  a resource  w i l l  be found w i t h  
s u f f i c i e n t  tempera ture  and f low t o  be usab le .  Some resources  seem t o  
y i e l d  a p r o d u c t i o n  we1 1 w i t h  every  d r i l l  i ng ;  o t h e r s  r e q u i r e  seve ra l  
d r i l l i n g s  t o  o b t a i n  a s i n g l e  p r o d u c t i o n  w e l l .  There fore ,  t h e  pro-  
b a b i l i t y  o f  encoun te r ing  t h e  resource  i s  a m a j o r  f a c t o r  and t h e  p r i c e  o f  
energy would v a r y  g r e a t l y  depending on whether t h e  s u p p l i e r  o r  t h e  u s e r  
bears t h i s  r i s k .  

A number o f  use rs  demand an u n i n t e r r u p t a b l e  source o f  energy. T h i s  
r e q u i r e s  100% redundancy which c o u l d  n e a r l y  doub le  t h e  c a p i t a l  i n v e s t -  
ment r e q u i r e d .  T y p i c a l l y ,  t h e  s u p p l i e r  would l i k e  100% u t i l l i z a t i o n  o f  
t h e  resource  on a c o n t i n u i n g  bas i s ,  w h i l e  t h e  user  mere l y  wants t o  
s a t i s f y  h i s  e x i s t i n g  energy requ i rements  as they  occur .  T h i s  dilemma 
r e s u l t s  i n  a resource  developed t o  supp ly  peak demand w i t h  an average 
usage r a t e  t h a t  may be as low as 10% o f  t h e  resource  a v a i l a b l e .  Some 
compromise he re  seems i n e v i t a b l e .  The s u p p l i e r  m i g h t  c o n s i d e r  seve ra l  
use rs  whose seasonal demands occur  a t  d i f f e r e n t  t imes i n  o r d e r  t o  b e t t e r  
u t i l i z e  t h e  resource .  The use r  shou ld  c o n s i d e r  pay ing  a premium i f  he 
expec ts  a ded ica ted  resource  t o  supp ly  peak demand w i t h  a low average 
r a t e  o f  consumption, I n  many ins tances ,  conven t iona l  f u e l s  a r e  used i n  
p a r a l l e l  w i t h  t h e  geothermal resource  t o  p r o v i d e  peaking.  I t  goes 
w i t h o u t  say ing  t h a t  many u t i l i t i e s  h e s i t a t e  t o  o f f e r  energy d u r i n g  peak 
demand p e r i o d s  i f  these p e r i o d s  occu r  a t  t h e  same t i m e  t h a t  t h e i r  
r e g u l a r  c l i e n t s  consume maximum energy. There fore ,  i t  i s  suggested t h a t  
any peaking system u t i l i z e  conven t iana l  f u e l  t h a t  can be s t o r e d  on s i t e ,  
such as o i l ,  propane o r  c o a l .  

Cos t  o f  Del i v e r i n g  The Resource 

Wel l  head pumping c o s t s  vary g r e a t l y ,  depending upon t h e  resource .  Some 
geothermal resources  have a r t e s i a n  f l o w  i n  excess of 1,000 gal /min.  
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Others w i t h  a h i g h  s t a t i c  wa te r  l e v e l  r e q u i r e  v e r y  l i t t l e  pumping. 
S t i l l  o t h e r s  have e i t h e r  low s t a t i c  l e v e l s  o r  severe drawdown i n  p ro -  
d u c t i o n  which d r a s t i c a l l y  i nc reases  pumping cos ts .  

Transmiss ion l i n e s  r e q u i r e  c o s t l y  expansion j o i n t s  and i n s u l a t i o n  i s  
necessary t o  a v o i d  hea t  loss. Transmiss ion  l i n e s  p laced i n  c o n c r e t e  
c o n d u i t  have a h i g h  i n i t i a l  c o s t ,  however, such a system increases  t h e  
1 i f e  o f  t h e  t r a n s m i s s i o n  l i n e  and lowers  maintenance and rep lacement  
c o s t s .  U n i n s u l a t e d  p i p e  i s  l e s s  expensive b u t  l o s e s  c o n s i d e r a b l e  energy  
as d i s t a n c e  increases .  Costs o f  t r a n s m i s s i o n  l i n e s  v a r y  from $10 t o  
$ 8 0 / f t  (See Appendix A) .  Therefore, t h e  d i s t a n c e  f rom t h e  w e l l  head t o  
t h e  u s e r  and t h e  t ype  o f  t ransmiss ion  l i n e  i n s t a l l e d  i s  another  m a j o r  
c o s t  f a c t o r .  I n  t h i s  regard ,  if t h e  w e l l  owner p rov ides  t h e  t r a n s -  
m i s s i o n  l i n e ,  t h e  tempera ture  of t h e  resource  would be measured a t  t h e  
p o i n t  o f  d e l i v e r y .  If, on t h e  o t h e r  hand, t h e  u s e r  des igns  and pays f o r  
t h e  t ransmiss ion  l i n e ,  temperature shou ld  be measured a t  t h e  w e l l  head. 
T h i s  method would encourage t h e  des ign  of optimum t r a n s m i s s i o n  l i n e s ,  
depending on t h e  temperature of t h e  resource  vs. t h e  tempera ture  
r e q u i r e d  by  t h e  use r .  

Q 

Costs o f  M a i n t a i n i n g  The System 

Water q u a l i t y  g r e a t l y  i n f l u e n c e s  maintenance cos ts .  Water wh ich  i s  
e x c e l l e n t  q u a l i t y  ( l o w  i n  chemical c o n t e n t  and d i s s o l v e d  s o l i d s )  can be 
pumped d i r e c t l y  th rough t h e  system. As wate r  qual i t y  d e t e r i o r a t e s ,  
maintenance and rep lacement  c o s t s  inc rease,  more e l a b o r a t e  h e a t  
exchangers a r e  r e q u i r e d ,  and e f f i c i e n c y  drops.  

Savings O r  Cost  B e n e f i t  Rea1Size”d Fr’om U t i 1  i z i n g  The Resource 

The annual sav ings r e s u l t i n g  from the  a p p l i c a t i o n  o f  d i r e c t  use geo- 
thermal  resources  i s  l a r g e l y  dependent on t h e  amount o f  energy a v a i l a b l e  
and t h e  amount o f  energy e x t r a c t e d  i n  t h e  convers ion  system. The amount 
o f  energy a v a i l a b l e  i s  r e l a t e d  t o  the  tempera ture  and p r o d u c t i o n  r a t e  o r  
f l o w  r a t e  o f  t h e  resource.  Many w e l l s  y i e l d  o n l y  s u f f i c i e n t  f l o w  t o  
hea t  a smal l  res idence  and a r e  r a r e l y  economica l l y  f e a s i b l e .  Conven- 
t i o n a l  h o t  wa te r  h e a t i n g  systems t y p i c a l l y  supp ly  temperatures o f  200°F 
(93°C) t o  210°F (99°C) and have a D e l t a  T (change i n  temperature,  o r  
h e a t  e x t r a c t e d )  o f  20°F (11°C). Many o f  these systems a r e  overdesigned 
and c o u l d  f u n c t i o n  w i t h  180°F (82°C) and 160°F (71°C) r e t u r n  temper- 
a tu res .  Assume geothermal water  i s  s u p p l i e d  t o  such a system a t  210°F 
(99°C) w i t h  a 10°F (6°C) approach tempera ture  i n  a p l a t e  h e a t  exchanger. 
The use r  c o u l d  p r o b a b l y  o b t a i n  a 40°F D e l t a  T (22°C D e l t a  T)  i n  t h e  
h e a t i n g  system. Compare t h i s  t o  a supp ly  of 190°F (88°C) water  w i t h  
10°F (6°C) approach temperature i n  t h e  h e a t  exchanger. The u s e r  c o u l d  
o n l y  o b t a i n  a 20°F D e l t a  T ( l l ° C  D e l t a  T )  which would i nc rease  t h e  f low 
r e q u i r e d  and consequent ly  t h e  pumping cos ts .  A supp ly  o f  170°F (77°C) 
would be use less  w i t h o u t  expensive r e t r o f i t  c o s t s  i n  t h e  h e a t i n g  system. 
* (Higbee 1978) 

The sav ings t o  t h e  use r  i s  based upon t h e  e q u i v a l e n t  energy c o s t s  f o r  
o t h e r  forms o f  f u e l  i n  t h e  area. Costs f o r  a l t e r n a t i v e  f u e l s  a long t h e  
r a i l  b e l t  where energy i s  cheapest i n  A laska i s  as f o l l o w s :  
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Energy Costs  

Energy Cost = (Fuel Price + Transpor t )  + Conversion + (Opera t ions  & Maintenance 
E f f i c i e n c y  

Summary (Cap i t a l  Report  #6) 

1978 
7 

Coal (by r a i l  from Healy) 4.40 
Natural  Gas (from Kenai) 5.33 

Oil #6 4.25 
Sol i d  Waste 3.958 

Oil #2 (from Kenai) 4.35 

Dol l a r s  per Mil l i o n  BTU 

1980 1985 1990 1995 2000 
J - $ B - - - 3 7 - -  
4.472 4.683 4.945 5.272 5.682 
5.753 7.118 9.031 11.733 15.567 
4.856 5.766 6.971 8.579 10.267 
4.573 5.381 6.455 7.884 9.786 
4.002 4.167 4.406 4.756 5.266 

Appl i c a b i l  i t y  To Rural Alaska 

The demography of Alaska has an impor tan t  i n f l u e n c e  on the energy usage 
i n  the s t a t e .  Half t o  two- th i rds  of the 400,000 people l ive  i n  the 
"Rail  Belt" between Anchorage and Fairbanks.  The rest a r e  s c a t t e r e d  
a c r o s s  an a r e a  t h a t  would stretch from c o a s t  t o  c o a s t  of the Lower 48. 

Because of these c h a r a c t e r i s t i c s ,  transportation systems are quite 
l i m i t e d .  Most a r e a s  a r e  a c c e s s i b l e  only  by small p lane ,  boa t ,  snow 
machine,dog sled,  o r  f o o t .  One of the results i s  extremely h i g h  fuel 
c o s t s ,  a ba r r e l  of o i l  costing over $100 i n  many towns. 

Rural Alaskans l i v i n g  i n  towns of under 300 have serious r e s t r i c t i o n s  
concern ing  f i n a n c i a l  resources. I t  i s  quite u n l i k e l y  t h a t  a v i l l a g e  
will  be doing much geothermal e x p l o r a t i o n  and d r i l l i n g .  The re fo re ,  
these Alaskans use will probably be limited t o  simple development o f  
n a t u r a l  ho t  springs wi thout  Government help. There a r e  n e a r l y  80 
l o c a t e d  Alaskan h o t  springs and an a d d i t i o n a l  22 reported thermal s i t e s  
t o  work w i t h  a t  th i s  time. 

W i t h  the low ambient tempera ture  i n  Alaska and r e l a t i v e l y  low temper- 
a t u r e  of the m a j o r i t y  of thermal springs, the re source  i s  quite s u i t a b l e  
for n o n - e l e c t r i c a l  a p p l i c a t i o n s .  Uti1 i z a t i o n  a1 ready inc ludes  recre- 
a t i o n a l  b a t h i n g ,  space  and water h e a t i n g ,  and agriculture (greenhouses  
and p l a n t i n g  i n  a r e a s  heated by subsurface geothermal water). Expansion 
of these uses would reduce dependence on imported f u e l s  and provide a 
loca l  sou rce  of foods t h a t  m i g h t  no t  o therwise  be a v a i l a b l e  t o  the 
community. 
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Present  i n t e r e s t  a1 so i n c l u d e s  a q u a c u l t u r e  and r e i n d e e r  husbandry, 
d r y i n g  and r e f r i g e r a t i o n  f a c i l i t i e s  and p o s s i b i l i t y  f o r  s o l i d  waste and 
sewage t rea tment .  Space h e a t i n g  has and w i l l  c o n t i n u e  t o  be a m a j o r  
app l  i c a t i o n  f o r  t h i s  resource .  

Home Space Hea t ing  Ru les  (Department o f  Energy Rules of Thumb) f o r  
d i r e c t  h e a t  u t i l i z a t i o n .  

2 Example: I n  a modern, w e l l - i n s u l a t e d ,  1800 f t  home t h e  minimum o u t s i d e  
des ign  tempera ture  i s  assumed a t  -10°F and t h e  d e s i r e d  i n s i d e  temper- 
a t u r e  i s  70°F. The DD f o r  t he  l o c a l e  i s  4500 DD. A f l u i d  tempera ture  
d rop  ( D e l t a  T) of 15°F i s  assumed and t h e  h e a t i n g  system i s  t o  be over -  
des igned by  25%. 

PrQblem: Determine t h e  maximum and annual h e a t  loads,  t h e  d e l i v e r e d  
hea t  requ i rement  assuming a 25% overdesign,  and t h e  r e q u i r e d  geothermal 

. f l u i d  f l o w  r a t e .  

Fo r  an average s i zed  home: 

Maximum Heat  Load = 500 (T l -T2  m in )  BTU/hr. 

Annual Heat Load = 12000 x DD BTUlyr. 
**DD = annual Fahrenhe i t  h e a t i n g  degree days 

T l = d e s i r e d  i n s i d e  tempera ture  
T2 min.=minimum o u t s i d e  des ign  tempera ture  

Example: Average s i z e d  house 

T1 =70"F 

D.D. = 4,500 Degree day F 

Maximum Heat Load = (70  - (-1011 x 500 

T2= -10°F 

= 80 x 500 =.40,000 BTU/hr. 
Annual Heat Load = Annual Hea t ing  Load (1 )  

HLA = 12,000 (DD) 
( 1 )  Bes t  Energy E f f i c i e n t  Home Requi res 
12,000 Btu/DD Annua l l y  
12,000 x 4,500 = 5.4 x l o 7  B T U l y r .  

Minimum economic water  temperature f o r  space h e a t i n g  i s  app rox ima te l y  
130°F. For  w i n t e r  des ign  assume t h a t  t h e  tempera ture  drop  across  t h e  
h e a t i n g  system i's no g r e a t e r  than 20°F and an o u t l e t  a i r  temperature 
from t h e  system i s  n o t  l e s s  than 100°F. Heat d e l i v e r e d  by t h e  wa te r  (H) 
i:s : 

H = 500 (Del t a  T) ( Q )  BTU/hr. 
D e l t a  T = Temperature Drop (OF) 
Q = Flow (ga l /m in )  
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Example: For  t h e  home above, assume: 

Only 15°F drop  i n  water  tempera ture  and 25% over  des ign  o f  t h e  
h e a t i n g  system. What i s  t h e  maximum r e q u i r e d  wa te r  f l o w ?  

H = 1.25 max. h e a t i n g  l o a d  
W = H/500 ( D e l t a  T) 
H = 40,000 x 1.25 = 50,000 BTU/hr. 
D e l t a \ T  = 15°F 

H = 50,000 

Q = ( 5 0 0 ) ( D e l t a  T m 5 )  = 6 2/3 ga l /min.  

An average home i s  de f ined t o  have 1800 ft.' w i t h  modern c o n s t r u c t i o n  
and be w e l l  i n s u l a t e d  

Degree Days f o r  a s p e c i f i c  area ( s t a t e )  can be ob ta ined  by o r d e r i n g  t h e  
J u l y ,  "C1 i m a t o l o g i c a l  Data". Pub1 i c a t i o n  from: 

Envi ronmenta l  Data S e r v i c e  
N a t i o n a l  Oceanic and Atmospheric A d m i n i s t r a t i o n  
N a t i o n a l  C1 ima te  Center  
A s h e v i l l e ,  Nor th  C a r o l i n a  28801 

Geothermal Space Hea t ing  Technology 

S ince  geothermal space h e a t i n g  has a low annual o p e r a t i o n  c o s t  and t h e  
f u e l  c o s t  ( i . e .  BTU's i n  t h e  wa te r )  can be cons ide red  ' ' f r ee "  o r  a t  l e a s t  
low, a t t e n t i o n  needs t o  be focused on c a p i t a l  cos ts .  U n f o r t u n a t e l y ,  
geothermal space hea t ing ,  whether used on an i n d i v i d u a l  b a s i s  o r '  i n  
h e a t i n g  d i s t r i c t ,  has a h i g h  i n i t i a l  c o s t  and i s  so c a p i t a l  i n t e n s i v e  
t h a t  development i s  f r e q u e n t l y  prec luded.  These c o s t s  a r e  r e f l e c t e d  i n  
the i n i t i a l  c o s t  o f  d r i l l i n g  and cas ing  a w e l l  f o l l o w e d  by the i n s t a l -  
l a t i o n  o f  hea t  exchangers, p i p i n g ,  va l ves  and i n s t r u m e n t a t i o n .  

Geothermal E x p l o r a t i o n  and D r i l l i n g  

A number o f  yea rs  ago a t  P i l g r i m  H o t  Spr ings,  A laska t h e r e  was t h e  need 
t o  e l e v a t e  t h e  geothermal h o t  water  t o  a l e v e l  o f  15 t o  18 f e e t  above 
t h e  s u r f a c e  o f  t h e  ground t o  t r a n s f e r  t h e  hea t  i n t o  t h e  nearby church. 
The church o f f i c i a l s  a p p a r e n t l y  dec ided t o  mere l y  h a n d - d r i l l  a p i p e  
about  8 f e e t  i n t o  t h e  ground. W i th  t h e  tempera ture  and p ressu re  from 
t h e  geothermal water ,  i t  was p o s s i b l e  t o  o b t a i n  a f l o w  from e i g h t  f e e t  
below the  s u r f a c e  o f  t h e  wa te r  t o  t h e  d e s i r e d  f i f t e e n  t o  twenty  f e e t  
above t h e  l e v e l  o f  t h e  geothermal r e s e r v o i r .  T h i s  s imple;  y e t  a p p r o p r i -  
a te ,  techno logy  o f  mere l y  tamping t h e  p i p e  i n t o  t h e  ground shows what a 
l i t t l e  i n g e n u i t y  can do t o  deve lop  an energy resource .  

The expense of t h i s  type  o f  development i s  l i m i t e d  t o  t h e  c o s t s  o f  t h e  
d e l i v e r y  system, which can be purchased a t  a plumbing s t o r e  i n  Anchor- 
age, Fa i rbanks  o r  Juneau. Expense f o r  t r a n s p o r t  o f  t h i s  system can r u n  
304 pe r  l b .  f o r  remote v i l l a g e s  however, and even h i g h e r  f o r  remote 
s i t e s  w i t h  no l a n d i n g  s t r i p .  
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I f  an end u s e r  i s  found, d r i l l i n g  m i g h t  be used t o  enhance a resource  t o  
meet t h e  energy demand of t h e  user .  I t  i s  q u i t e  reasonab le  t o  expec t  
t h a t  some e x p l o r a t i o n  of t h e  resource  takes  p l a c e  b e f o r e  any d r i l l i n g  
beg ins  t o  de termine t h e  s u i t a b i l i t y  o f  t h e  resource  and t h e  b e s t  
l o c a t i o n  o f  t h e  d r i l l i n g  r i g  t o  f i n d  t h e  r e s e r v o i r .  

E x p l o r a t i o n  c o s t s  a r e  q u i t e  h i g h  i n  Alaska. These c o s t s  c o u l d  r u n  as 
h i g h  as ten  t imes t h e  c o s t s  o f  those i n  t h e  l o w e r  48. Some r u l e s  o f  
thumb f o r  c o s t s  o f  Remote I n d u s t r y  Q u a l i t y  Geophysical Methods a r e :  

G r a v i t y  surveys c o s t  $ 400/day 
I n f r a  Red Survey Cost  400/day 
R e s i s t i v i t y  survey c o s t  3 , 000/day 
A c t i v e  se ismic  survey  c p s t  5 - 10,00O/day 
Magnetometer survey 100 m i l e s  10,000 
Geochemical survey c o s t  400 /day 
Geol o g i c a l  survey 400/day 

A proposed geothermal p r o j e c t  and i t s  budget  a r e  p resented  he re  as an 
example. The p r o j e c t  would be l o c a t e d  a t  P i l g r i m  Ho t  Spr ings  on t h e  
Seward Pen insu la .  T h i s  i s  in tended t o  be an a r t i c u l a t e d  example and n o t  
a cookbook methodology f o r  e x p l o r a t i o n  work i n  Alaska. Each s i t e  w i l l  
r e q u i r e  d i f f e r e n t  e x p l o r a t i o n  methods. T h i s  o u t l i n e  i s  t o  s i t e  an 
e x p l o r a t i o n  d r i l l  r i g  i n  a semi-explored area.  The methods a r e  t o  
m i n i m i z e  c o s t  a t  t h e  expense o f  Q u a l i t y .  P o r t a b l e  equipment i s  be ing  
cons ide red  r a t h e r  t h a n  I n d u s t r y  Type E x p l o r a t i o n .  

PILGRIM SPRINGS GEOTHERMAL PROJECT 

Proposed P r o j e c t  O u t l i n e  
(Prepared by  R.B. Forbes)  

1.  

2. 

3. 

Aer.ia1 photography and i n f r a - r e d  imagery: 

Recur ren t  low l e v e l  (1,000 f t )  (305 n) c o l o r  a e r i a l  photographs of  
snow m e l t  p a t t e r n s  f o l l o w i n g  onse t  o f  w i n t e r  snowfa l l ,  and s p r i n g  
breakup. M e l t  p a t t e r n s  t o  be used as a gu ide  f o r  tempera ture  
survey g r i d .  Request t o  be forwarded t o  A i r  Force f o r  i n f r a - r e d  
imagery o f  P i l g r i m  s p r i n g s  area. 

Thermal g r i d  survey: 

Downhole temperature survey, u t i l i z i n g  augers. Holes t o  be d r i l l e d  
a t  pre-determined g r i d  survey l o c a t i o n s .  Temperature g r a d i e n t  da ta  
t o  be supplemented by wa te r  t a b l e  measurements and s o i l  and wa te r  
sampl ing.  Temperature da ta  t o  be p l o t t e d  on i so the rma l  maps o f  t h e  
area. 

Maanetometer su rvev:  

8 A i r b o r n e  magnetometer survey  a t  e l e v a t i o n s  of 500 and 1,000 f e e t  
(152 and 305 m) above t e r r a i n e ,  supplemented by  su r face  survey. 
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4. 

5. 

6. 

7. 

8. 

9. 

Survey t o  be based on f l i g h t  and t r a v e r s e  l i n e s  w i t h  250 f e e t  
( 7 6  m) s e p a r a t i o n .  

GJa t e  r tern pe r a  t u  r e  and c h em i s t ry  : 

S p r i n g  wa te r  temperatures t o  be determined a t  p o i n t s  o f  u p w e l l i n g  
and i n  subsur face  a q u i f e r s  w i t h  thermal  probes. Water samples t o  
be ob ta ined  f rom subsur face  and sur face ,  and compara t ive  c h e m i s t r y  
used f o r  d e t e r m i n i n g  m i x i n g  r a t i o s  w i t h  l o c a l  groundwater  t a b l e  and 
r e v i s e d  deep r e s e r v o i r  temperatures based on geothermometry. 

G r a v i t y  p r o f i l e s :  

G r a v i t y  p r o f i l e s  a long s e l e c t e d  t r a v e r s e  l i n e s  i n  c o n j u n c t i o n  w i t h  
magnetometer p r o f i l i n g .  Data t o  be used i n  d e t e r m i n i n g  subsur face  
geology a long  w i t h  se ismic  p r o f i l e s .  

Seismic survey:  

Seismic r e f r a c t i o n  and r e f l e c t i o n  p r o f i l i n g  w i t h  improved equipment 
and geophone spacing.  Emphasis on s e l e c t i o n  o f  deep d r i l l i n g  s i t e .  

P re l  i m i n a r y  t e s t  ho les :  

Three r e l a t i v e l y  sha l l ow  t e s t  ho les,  about  150 f e e t  (46  m) t o  be 
d r i l l e d  a t  s i t e s  s e l e c t e d  on t h e  b a s i s  of geophys ica l  da ta .  These 
h o l e s  c o u l d  be d r i l l e d  w i t h  c a b l e  t o o l  r i g ,  w i t h  aim o f  d e t e r m i n i n g  
depth  and t h i c k n e s s  o f  h o t  water  a q u i f e r s ,  p l u s  f l o w  r a t e s  and 
tempera ture  o f  s a l i n e  wa te r  i n  subsur face  channel sands. 

R e s i s t i v i t y  survey: 

R e s i s t i v i t y  survey t o  de termine subsur face  geometry o f  sand and 
g rave l  a q u i f e r s  c o n t a i n i n g  s a l i n e  s p r i n g  water .  

Deep t e s t  ho le :  

Deep t e s t  h o l e  (400 t o  600 f e e t ) ( 1 2 2  t o  183 meters )  w i t h  c a s i n g  and 
blow o u t  p r e v e n t e r  t o  be d r i l l e d  a t  s i t e  b e l i e v e d  t o  be above 
thermal s p r i n g  c o n d u i t  system and/or  shal low subsur face  r e s e r v o i r .  

E x p l o r a t i o n  Budget 

S a l a r i e s :  
2 G e o l o g i s t  I ,  5 mos. @ $2,00O/mo. $ 20,000 

D r a f t i n q  & photograph ic  work, 1 mo. 8 $2,20O/mo. 2 , 200 

1 Geo log ic  Consu l tan t ,  1 mo. 0 $4,40O/mo. 4,400 
1 Sec re ta ry ,  1 mo. 0 $1,30O/mo. 1,300 

1 Fie1 d - A s s i s t a n t ,  3 mos. @ $l,OOO/mo. 3,000 
TOTAL: 



T r a n s p o r t a t i o n  & Per  Diem: 
Personnel a i r  f a r e s  
Superv i s ion  
F i e l d  p e r  diem & camp expenses 

Loca l  a i r  c h a r t e r s  
280 man days @ $60/day 

TOTAL: 

M a t e r i a l s  8. Supp l ies :  
Camp & expendable i t ems  
Expl os i v e s  

TOTAL : 

Serv i ces  : 
ComDuter t ime  & Droqramminq 
Xerox i  ng , packaging; e t c .  - 
Te l  ephone, postage 
Water a n a l y s i s  

TOTAL : 

Equipment Renta l :  
Power auger and b i t s  

TOTAL : 

Con t rac tua l  : 
A i r b o r n e  magnetometry c o n t r a c t  

TOTAL : 

SUBTOTAL : 
I f  con t inued  (+ overhead @ 100%) 

$ 1,800 
900 

16,800 

2,000 'm 

$ 1,000 

6,ooo 
5,000 

$ 3,000 
400 
600 

4,000 
'8,ooo 

$ 1 100 
,* 

$ 10,000 mmm- 
$ 77,500 

$1 55,000 

PREL I F I I N A R Y  TEST 

DR I L L  I NG COSTS 

SHALLOW TESTS 
3-150' WELLS 

Rig Costs ( 1 )  (3 $2,00O/day f o r  6 days $1 2,000 

Superv i so r  (3 $26/hr. f o r  48 h rs .  1,248 

L i v i n g  expenses (3 $60/day/man 1,440 

TOTAL : $1 4,688 

The d r i l l i n g  equipment t h a t  i s  used f o r  a geothermal w e l l  i s  somewhat 
s i m i l a r  t o  t h e  equipment t h a t  i s  used f o r  an o i l  and gas w e l l .  Mever- 

. 60 



t he less ,  t h e r e  i s  one ma jo r  concern w i t h  r e s p e c t  t o  d r i l l i n g  t h a t  i s  
d i f f e r e n t  t han  w i t h  o i l  and gas, and that i s  i n  t h e  u t i l i z a t i o n  of  
d r i l l i n g  mud. Whi le  d r i l l i n g  mud i s  acceptab le  f o r  an o i l  and gas w e l l ,  
i t  can be a problem w i t h  a geothermal w e l l  i n  t h a t  i t  may cement t h e  
f r a c t u r e s  and p l u g  o f f  t h e  geothermal resource .  Sometimes s a l t  i s  used 
i n s t e a d  o f  mud t o  c o n t r o l  t h e  geothermal pressure.  A lso,  i t  i s  
i m p o r t a n t  t o  take  v e r y  c a r e f u l  tempera ture  measurements when logg ing ,  a 
l e s s  e s s e n t i a l  procedure i n  an o i l  and gas e f f o r t .  

The d r i l l i n g  p lans  f o r  t h e  ho les  necessary f o r  a demons t ra t i on  space 
h e a t i n g  p r o j e c t  a r e  g i v e n  i n  a r e p o r t  by  R.C. S toker .  S t o k e r  i d e n t i f i e s  
t h e  d r i l l i n g  m a t e r i a l s  f o r  t he  ( 1 )  cas ing ,  ( 2 )  d r i l l  b i t s ,  ( 3 )  cas ing  
equipment, ( 4 )  d r i l l  t o o l s ,  ( 5 )  d r i l l  rod,  and ( 6 )  t u b i n g .  

The c o s t s  o f  d r i l l i n g  an e x p l o r a t i o n  h o l e  a t  P i l g r i m  H o t  Sp r ings  a r e  
l i s t e d  i n  t h e  f o l l o w i n g  c o s t  breakdown. T h i s  i s  once aga in  an i d e a l  
s i t e  s p e c i f i c  s i t u a t i o n  w i t h o u t  downtime, l o g i s t i c s  problem and a myr iad  
o f  o t h e r  expenses t h a t  cannot  be c a l c u l a t e d .  I t  i s  hoped t h a t  t h e  
e s t i m a t e d  c o s t s  o f  t h i s  1,000 f t .  (305 m) h o l e  can be a base f o r  c a l c u -  
l a t i n g  e x p l o r a t i o n  cos ts .  

D r i l l  i n g  Cost  Breakdown 

These c o s t s  a r e  rough es t ima tes  c o u r t e s y  o f  Da le  Spanogle a t  Hami l t on  
D r i l l i n g  Company i n  Anchorage. Th is  d r i l l i n g  company i s  t h e  o n l y  com- 
pany w i t h  exper ience i n  geothermal d r i l l i n g  i n  Alaska. They d i d  t h e  
e x p l o r a t o r y  d r i l l i n g  f o r  t h e  Navy 's  geothermal s tudy  a t  Adak, A laska.  

Costs a r e  f o r  a r o t a r y  c o r e  d r i l l  ( t h e  t ype  used f o r  m i n e r a l  e x p l o r -  
a t i o n ) ,  wh ich  has depth  l i m i t  of about  3,000 f e e t  (914 m). The h o l e  i s  
t o  be a narrow one f o r e e x p l o r a t i o n  r a t h e r  than p roduc t i on ,  w i t h  an o u t e r  
d iamete r  a t  t h e  t o p  o f  3-1/2 inches and a bo t tom 00 o f  2 inches.  The 
h o l e  i s  t o  be cased f o r  t h e  e n t i r e  depth. I t  i s  es t ima ted  t h a t  t h i s  
d r i l l i n g  may t a k e  up t o  t h i r t y  days, thus  c o s t s  g i ven  i n  t h i s  breakdown 
a r e  f o r  t h a t  d u r a t i o n .  

Logg ing  c o s t s  a r e  c o u r t e s y  o f  F loyd  B e t t i s  a t  Schlumberger i n  Anchorage. 
Costs assume one month of l ogg ing .  I n  r e a l i t y ,  a much s h o r t e r  l o g g i n g  
p e r i o d  i s  a n t i c i p a t e d  s i n c e  i t  would p r o b a b l y  be o f  l i t t l e  use t o  
a t t e m p t  t o  l o g  a t  depths of ground l e v e l  t o  200 f e e t  (61 m). The 
l o g g i n g  crew and equipment can be c a l l e d  i n  when needed and may o n l y  be 
needed up t o  20 days. Thus, c o s t s  c i t e d  he re  a r e  h o p e f u l l y  an upper  
l i m i t .  I f  ne was work ing  on a l i m i t e d  budget  ad jus tments  c o u l d  be made 
concern ing  ogging as w e l l  as d r i - l l i n g  requ i rements .  
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DRILLING COSTS 

30 days R i g  Cost (1 ) .  (3 $2,00O/day 

M o b i l i z a t i o n  & 
D e m o b i l i z a t i o n  ( 2 )  

Mobi l  i z a t i o n  r e l a t e d  
A c t i v i t i e s  

Superv i so r  (3 $26/hr 0 h r s .  

L i v i n g  Expenses (? $60/day/man 120 man days 

Blowout  P reven t ion  

Track V e h i c l e  0 $4,00O/mo/ 2 v e h i c l e s  
Renta l  V e h i c l e  one month 

LOGGING COSTS 

Equipment r e n t a l  
And Crew 

T r a n s p o r t a t i o n  
( 2  Herc T r i p s )  

T o t a l  c o s t  o f  d r i l l i n g  and l o g g i n g :  

Contingency 0 20% 

TOTAL ESTIMATED COST: 

$ 60,000 

48 , 000 

10,000 

10,140 

7 , 200 

12,000 

8,000 

$ 16,820 

20,000 

$1 92 , 160 

38,432 

$230,592 

Geothermal P i p i n g  

Bo th  a t  Chena Ho t  Spr ings,  Alaska and Boise, Idaho, geothermal p i p i n g  
systems have used wood. A number of o t h e r  m a t e r i a l s  ( b l a c k  s t e e l ,  CPVC, 
PVC, c a r t i n a  and asbestos cement) have been analyzed f o r  c o s t s  by  I . A .  
Engen ( F i g u r e  12 ) .  A lso,  an Alaska f i r m ,  Energy Systems, Inc., w i l l  soon 
p u b l i s h  c o s t  versus MBTU versus  d iameter  f o r  t e n  m i l e  l o n g  p i p e  i n s t a l -  
l a t i o n s .  

H i s  conc lus ions  from h i s  s tudy  a r e  a t tached  i n  Appendix A i n c l u d i n g  
c o s t s  f o r  h o t  water  p i p e l i n e s .  I t  i s  John 's  e s t i m a t e  t h a t  Alaskan 
p i p e l i n e s  c o s t  t h r e e  t imes t h a t  o f  t h e  l o w e r  48. 

John Beebee i s  t h e  a u t h o r  o f  t h a t  paper. 
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ECONOMIC RULES 
A 

FOR PRODUCTION DRILLING 
(Department of Energy Rules of Thumb)  
( Alaska c o s t s  roughly 3 t imes t h e s e )  

The graph below shows the approximate relationship between depth and well cost 

Fiqure 11 

COST ( S \  

To determine annual project costs of the well and other capltal expendltures shculd be summed 

A n  acceptable project life and time value of money (interest ratej should be chosen The annual capital 
amortization rate R is given by t 

\ '  ' I  

Where: 

R = Annual Cost 
P = Present Project Value 
i interest rate (annual) 
n = life of project (years) 

The cost o f  energy f rom a geothermal system IS determined by the cost of the system ana it's 
operation and the rate of heat delivery from the system The following nomograph relates these 

factors I t  should be noted that this nomograph IS constructed assuming a 1000'0 on stream factor 
and a 5Oo/o efficiency of heat ex?raction Actual heat cost should be determined after adjusting these 

on stream factors and efficiencies 
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FIGURE 1 2  

P i p e  In s t a l l a t ion  Costs 

@ 

. .  

(Add $3/yd3 for  burial service - trench and backf i l l  I ) 

Source: I . A .  Engen, "Residential Space H e a t i n g  Costs: Geothermal 
vs Conventional Systems," p .  31. 

Alaskan c o s t s  a r e  e s t i m a t e d  t o  be t h r e e  t i m e s  t h e s e  
for  remote areas.  



There are  several piping materials t h a t  can be used t o  transport the 
geothermal waters. One i s  t r ans i t e ,  which i s  a trade name f o r  the 
asbestos cement manufactured by Johns-Manvil l e .  Another piping material 
i s  the standard carbon s teel  piping. Also, polyvinyl chloride, P V C  
piping, i s  used u p  t o  a b o u t  120°F (49°C). Above 129°F (49"C),  the 
temperature and the pressure will be t o o  great t o  permit u t i l i z ing  PVC 
material. As f a r  as ava i lab i l i ty  of PVC piping i s  concerned, i t  i s  sold 
in r e t a i l  ou t le t s  everywhere. P V C C  special pipe material i s  good t o  
about 180°F (82°C). 

Other geothermal piping includes steel and  cas t  iron; however, 
experience in Alaska a n d  elsewhere has shown t h a t  some iron type piping 
materials are "eaten up  very rapidly as a resu l t  of e lec t ro ly t ic  action 
t h a t  occurs within the pipe." Another hazard i s  mineral deposits, 
although these can be minimized by using pipe w i t h  a shiny, polished 
inside surface. A build-up of calcium carbonate, for  example, can occur 
t o  such an extent t h a t  pipe will eventually be plugged. For projects 
requiring a considerable amount of piping, piping manufacturers will 
actual ly  design the system and provide cos t  estimates. 

The gallons per minute flow from a well i s  a function of the inside 
diameter of the casing. The production flow ra te  versus well casing 
diameter i s  given in Figure 13. 

Heat Exchangers 

I n  order t o  transfer the geothermal heat into the a i r  within a building 
i t  i s  n o t  necessary t o  purchase fancy and expensive equipment. F\t 
Circle Hot Springs in Alaska, 30 foot  long co i l s  of pipe a b o u t  f ive  f e e t  
high are  housed in a room a b o u t  six fee t  by th i r ty  feet .  The geothermal 
water warms the pipe and the surrounding a i r  which i s  blown with a fan 
t o  the areas of use. 

Another type (water t o  a i r )  heat exchanger i s  the well known cas t  iron 
r a d i a t o r  so familiar a few years ago .  Today steel  pipe heating ele- 
ments, with f ins  added t o  increase the t ransfer  of heat t o  the a i r ,  are 
in frequent use. 

Also, heat exchangers may be used down in the geothermal hole (called 
down hole heat exchangers) in order t o  prevent d i rec t  contact of geo- 
thermal waters with the plumbing system, thereby el iminating geothermal 
corrosion o f  the system. 

The introduction o f  gas bearing geothermal f luids  d i rec t ly  into a home 
should be discouraged because the release of a noxious gas could be 
dangerous. The hairpin down hole heat exchangers used i n  Klamath Falls,  
Oregon provides a closed system operation result ing in a very clean 
geothermal system. See Figure 15. 

The Heat Pump* 

*Slight modification has been made t o  a p a r t  of an EG & G I d a h o ,  Inc .  
report en t i t l ed  "Heat Pumps Primer for Use with Low Temperature Geo- 
thermal Resources", by J.G. Keller, November 1 6 ,  1977. 
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(Department o f  Energy Rules o f  Thumb) 

RESOURCE DELIVERY RULES 
Figure 13 

Caseing Size vs  Achievable Flow 

Casing Inside Diameter (ID) (inches) 

Assuming that an adequate resource is available, the graph above shows the relationshiD between 
casing ID and produceable flows. 

Availability of geothermal water in  a given area may be indicated by hot springs, geyers fumaroles or 
existing hot wells Additional information can be gained by contacting 

The United States Geological Survey (USGS) 

State Bureau of Geology 
State Water Resources Department 
State Bureau of Mines 
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(Department of Energy Rules of Thumb) 

G E O T H E R M A L  E N E R G Y  C O S T  
N O M O G R A P H  
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The Klamath Fails. Oregon system with a simple 
heat exchanger in s well allows very effective oper- 
ation with gravity Ithernio-syphon) circulation for 
house heating. These are probably the cleaneit  
geothermal heating sys tems  installed. 

FIGURE 15 
- -  

The K1 amath Fa1 1 s Geothermal 
Space Heating System 

Source: Edward F .  !dehlage, The Basics o f  A p p l i e d  Geothermal 
Engine?ring, p. 164;  Original Source: ISGE Transactions,  
v o l .  1 ,  no. 1. 



I n  a r e s i d e n t i a l  f o r c e d  a i r  h e a t i n g  system, h o t  a i r  i n  t h e  tempera ture  
range of 100 t o  140°F (38 t o  60°C) i s  added t o  t h e  room a i r  t o  m a i n t a i n  
t h e  d e s i r e d  i n d o o r  temperature.  Absorb ing h e a t  from a low tempera ture  
geothermal source o f  60 t o  90°F (16  t o  32°C) and t r a n s f e r r i n g  h e a t  t o  
p r o v i d e  100 t o  140°F (38  t o  60°C) a i r  tempera tures  m i g h t  seem i m p o s s i b l e  
when t h e  p r i n c i p l e  o f  h e a t  f low from h i g h  t o  low tempera ture  i s  con- 
s ide red .  As i m p l i e d  b y  t h e  name, hea t  pumps a r e  t o  t r a n s f e r  o r  pump 
h e a t  f r a n  a low tempera ture  t o  a h i g h e r  tempera ture  medium. The p r i n -  
c i p l e  i s  i d e n t i c a l  t o  t h e  o p e r a t i o n  o f  a r e f r i g e r a t o r ,  where h e a t  i s  
removed (pumped) from t h e  c o l d e r  i n t e r i o r  o f  t h e  r e f r i g e r a t o r  and g i v e n  
o f f  t o  t h e  sur round ing  room a i r .  A second f l u i d  i s  used i n s i d e  t h e  
"hea t  pump machine," t o  absorb h e a t  from t h e  geothermal wa te r  and t r a n s -  
f e r  t h i s  h e a t  t o  a su r round ing  space. T h i s  secondary f l u i d  i s  t h e  key 
t o  t h e  a b i l i t y  o f  a h e a t  pump t o  t r a n s f e r  hea t  from low tempera ture  
sources.  

The secondary o r  work ing  f l u i d ,  f r e q u e n t l y  f r e o n  12 o r  f r e o n  22, i s  
c a l l e d  a r e f r i g e r a n t .  When h e a t  i s  absorbed b y  a r e f r i g e r a n t ,  i t  under- 
goes a change o f  s t a t e  from a l i q u i d  t o  a gas, much the  same as wa te r  
changes t o  steam when heated. T h i s  change occurs  a t  a c o n s t a n t  temper- 
a t u r e  ( t h e  b o i l i n g  p o i n t ) .  The r e f r i g e r a n t  w i l l  g i v e  o f f  h e a t  i n  t h e  
r e v e r s e  process as i t  changes from a gas back t o  a l i q u i d  s t a t e .  I f  a 
warm r e f r i g e r a n t  w h i l e  i n  a gas s t a t e  i s  b rough t  i n t o  a coo l  room, t h e  
r e f r i g e r a n t  w i l l  coo l  and condense, t r a n s f e r r i n g  hea t  and r a i s i n g  t h e  
tempera tu re  o f  t h e  room. 

P ressu re  i s  another  p r o p e r t y  i m p o r t a n t  t o  unders tand ing  t h e  o p e r a t i o n  o f  
a h e a t  pump. A change i n  p ressu re  o f  a r e f r i g e r a n t  can l o w e r  o r  r a i s e  
t h e  b o i l i n g  temperature.  For  example, h i g h  p ressu re  i n  a household 
p ressu re  cooker  a l l ows  t h e  tempera ture  o f  water  t o  exceed 212°F (100°C) 
a t  sea l e v e l  a tmospher ic  pressure,  however, water  w i l l  b o i l  a t  o n l y  
198°F (92°C) a top  a 14,000 f o o t  (4,267 m) Alaska mounta in where t h e  
a tmospher ic  p ressu re  i s  below normal .  By m a n i p u l a t i n g  t h e  pressure,  t h e  
r e f r i g e r a n t  under  reduced pressure  can absorb heat  f rom a - low temper- 
a t u r e  source and change t o  a gas, and a t  a h i g h  pressure,  t h e  h e a t  o f  
t h e  r e f r i g e r a n t  can be g i v e n  t o  a h i g h e r  tempera ture  substance w h i l e  
changing back t o  a l i q u i d .  Thus, a hea t  pump r e f r i g e r a n t  can absorb 
h e a t  and become vapor ized  from a low tempera ture  geothermal source  and 
t r a n s f e r  t h i s  hea t  t o  t h e  h i g h e r  tempera ture  room a i r  by  condensing t o  a 
1 i q u i d .  

A schemat ic  diagram il l u s t r a t e s  these processes w i t h  t h e  v a r i o u s  s tages  
numbered and desc r ibed  i n  F i g u r e  16. 

The process i s  con t inued  as h e a t  i s  removed from t h e  low tempera ture  
geothermal water  and t r a n s f e r r e d  t o  t h e  h i g h e r  tempera ture  room a i r .  
Re tu rn  a i r  d u c t s  c o l l e c t  coo l  room a i r  w h i l e  supp ly  a i r  d u c t s  p r o v i d e  
t h e  heated  a i r  t o  t h e  room i n  much t h e  same manner as a conven t iona l  
f o r c e d  a i r  h e a t i n g  system o n l y  i n  t h e  h e a t  pump case, t h e  condenser c o i l  
r e p l a c e s  t h e  f i r e  box. Geothermal water  f rom a s p r i n g  o r  w e l l  i s  p i p e d  
t o  t h e  evapora to r .  The c o o l e r  geothermal wa te r  l e a v i n g  t h e  evapora to r  
i s  t hen  d ischarged.  The h e a t  pump schematic i n  F igu re  16 i s  termed a 
w a t e r - t o - a i r  hea t  pump as i t  uses wa te r  as t h e  hea t  source and a i r  as 
t h e  d e l i v e r y  medium. 
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Geo t h cr mal 
water 

1. 

2. 

3 .  

4. 

Expansion 
valve 

( 4 )  

Evaporator Condensor 
( 1 )  (3) 

- - Out - 
Roam air 

- - Ill - 
i 

I J 

- - _  -... -- Compressor 

FIGURE 16 
Heat Pump Schematic 

The refr igerant  enters the evaporator a t  low temperature and pressure 
as a l i q u i d .  
t ransfers  heat t o  the refrigerant which  becomes vaporized. 
erant i s  capable of vaporizing a t  this low temperature because of the 
low pressure. 

In the evaporator, low temperature geothermal water 
The re f r ig-  

The refr igerant  enters the compressor as a gas a t  low temperature and 
pressure. 
high temperature and pressure. 

As a r e su l t  of compression, the refr igerant  leaves a t  

The refr igerant  enters the condensor as a gas  a t  h i g h  temperature and 
pressure. 
t o  a l iquid a t  h i g h  pressure. 
a t  h i g h  ternperaturss because of the h i g h  pressure. 

Heat i s  given u p  t o  the room as t h e  re f r igerant  condenses 
The refrigerant 'is capable o f  condensing 

The refr igerznt  enters the expansion valve as a l i q u i d  a t  h i g h  pressure 
and low temperature. 
decreases and part  of  the refrigerant i s  vaporized coolirrg the remaining 
1 i q u i d .  

As the pressure i s  reduced, i t s  boiling point 

Sources: J.G. Keller, "Heat Pumps: Primer for Use N i t h  Low Temperature 
Geothermal Resources," p.  5. 
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A requ i rement  f o r  a hea t  pump i s  e l e c t r i c a l  energy t o  c i r c u l a t e  and 
compress t h e  r e f r i g e r a n t .  Bu t  f o r  each e l e c t r i c a l  energy u n i t  used, 
two, th ree ,  o r  more e q u i v a l e n t  u n i t s  o f  hea t  energy a r e  t r a n s f e r r e d  from 
t h e  source. The e f f i c i e n c y  o f  t h e  hea t  pump i s  t h e  r a t i o  o f  these two 
energ ies  and i s  c a l l e d  t h e  c o e f f i c i e n t  o f  per formance (COP). I t  i s  
g i ven  by t h e  fo rmu la :  

Q u a n t i t y  o f  hea t  energy d e l i v e r e d  
COP= Q u a n t i t y  of energy s u p p l i e d  t o  ope ra te  t h e  dev i ce  

The key t o  unders tand ing  t h e  o p e r a t i o n  o f  a h e a t  pump i s  t o  remember 
t h a t  i t  takes  h e a t .  t o  change a l i q u i d  ( t h e  work ing  f l u i d )  i n t o  a gas 
w i t h  no chan e i n  ( b o i l i n g )  tempera ture  f o r  a gdven pressure .  A1 so, 
hea t  i s  r e  e a s e a a s  t h e  gas r e t u r n s  t o  t h e G u i  s t a t e  a t  a c o n s t a n t  
tempera ture  and pressure.  Wi th  a change i n  p ressu re  t h i s  b o i l i n g  temp- 
e r a t u r e  changes; t h e r e f o r e ,  i t  i s  necessary t o  o b t a i n  a work ing  f l u i d  
t h a t  has t h e  d e s i r e d  b o i l i n g  temperatures versus p ressu re  p r o p e r t i e s .  
With a pump, i t  i s  p o s s i b l e  t o  ( a )  c o n t r o l  t h e  p ressu re  o f  t h e  f l u i d  
which i n  t u r n  c o n t r o l s  t h e  b o i l i n g  tempera ture  and ( b )  move t h e  f l u i d  
fran t h e  l o c a t i o n  where h e a t  i s  e x t r a c t e d  t o  a l o c a t i o n  where t h e  h e a t  
i s  u t i l i z e d  (e.g. a home o r  b u i l d i n g )  o r  d ischarged (e.9. o u t s i d e  a 
r e f r i g e r a t o r ) .  

- - .+ 

Kunze and Forsgren have analyzed t h e  economics o f  t h e  hea t  pump as a 
dev i ce  t o  a s s i s t  i n  eothermal  d i s t r i c t  space h e a t i n g  u s i n g  55°F (13°C); 
80°F (27°C); 130°F 154°C) and 180°F (82°C) geothermal waters .  Whether 
o r  n o t  a system i s  economical depends upon a number o f  v a r i a b l e s  such as 
c l ima te ,  BTU  requirement and p r i c e  o f  competing energy. Kunze and 
Forsgren conc luded t h a t  pumping c o s t s  a r e  l e s s  t h a n  20% o f  t h e  t o t a l  
cos ts .  

Techno1 ogy Summary Documents 

More d e t a i l  on geothermal techno1 ogy, i n c l u d i n g  des ign  procedures f o r  
house hea t ing ,  h y d r a u l i c s  and pumping i n s t r u m e n t a t i o n  and t h e  mech- 
a n i c a l / e l e c t r i c a l  aspec ts  o f  geothermal hardware, i s  q i v e n  i n  a book 
e n t i t l e d  The Bas ics  o f  Appl ied-Geothermal  b y  Edward F.- Wehlage, pub- 
1 i shed  by  Geothermal I n f o r m a t i o n  Serv ices ,  318 Cherrywood S t r e e t ,  West 
Covina, C a l i f o r n i a  91791. 

Fo r  a r e c e n t  p u b l i c a t i o n  on techno logy ,  t h e  748 page t r a n s a c t i o n s  o f  t h e  
annual meet ing  o f  t h e  Geothermal Resources Counc i l  h e l d  i n  H i l o ,  Hawai i  
o f  J u l y  25-27, 1978, a r e  a v a i l a b l e  from P.O. Box 98, Davis, C a l i f o r n i a  
9561 6. 

L a s t  b u t  n o t  l e a s t  a r e  t h e  c o s t s  f o r  development i n  Alaska. The c o s t  
index  f o r  c o n s t r u c t i o n  i n  Anchorage i s  1.8 t imes t h e  average f o r  t h e  
l o w e r  48. T h i s  f i g u r e  can e a s i l y  jump t o  t e n  t imes on remote l o c a t i o n s .  

Ec o n om i c C om pa r i so n s : 

H o p e f u l l y  t h e  p r i c e  breakdowns w i l l  be examples t h a t  can be f o l l o w e d  
when p l a n n i n g  f o r  s i t e  s p e c i f i c  a n a l y s i s .  
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The i m p o r t a n t  c r i t e r i a  though i s  whether  geothermal i s  competa t ive  w i t h  
o t h e r  forms o f  energy. C l i f t o n  S t i n e  o f  t h e  Mechanica l  Design Branch of 
t h e  A i r c r a f t  Armament D i v i s i o n  System Development Department f o r  t h e  
Energy Program Management, Naval Weapons Center, China Lake, conducted a 
t e c h n i c a l  /economic comparison of a1 t e r n a t e  energy systems a t  Naval A i r  
S ta t ion /Adak.  The f o l  l ow ing  summary i n d i c a t e s  t h e  f e a s i b i l i t y  o f  geo- 
thermal  energy i n  remote areas i n  A laska.  

SUMMARY 

T h i s  s tudy  was conducted t o  p r o v i d e  a p r e l i m i n a r y  e v a l u a t i o n  on t h e  use 
o f  geothermal resources  a t  Adak, Alaska, t o  p r o v i d e  power and h e a t  f o r  
t h e  Naval i n s t a l  l a t i o n  a t  t h a t  l o c a t i o n .  Su r face  e x p l o r a t i o n  i n d i c a t e s  
t h a t  a good p o t e n t i a l  e x i s t s  f o r  usab le  resources  i n  t h e  v i c i n i t y  o f  t h e  
Navy complex. However, an expensive d r i l l i n g  o p e r a t i o n  w i l l  be r e q u i r e d  
t o  a c t u a l l y  d e f i n e  t h e  geothermal system and i t s  assoc ia ted  f l u i d s .  The 
q u e s t i o n s  answered by t h i s  s tudy  are:  " I f  a good geothermal system 
e x i s t s ,  how do t h e  c o s t s  compare t o  e x i s t i n g  f o s s i l  f u e l  systems and 
o t h e r  a l t e r n a t e  energy systems t h a t  m i g h t  be employed? Hence, a r e  t h e  
geothermal resources  a t  Adak wor th  deve l  op ing? 

A 25-MW power l e v e l  was assumed f o r  e l e c t r i c i t y  and heat .  T h i s  p r o v i d e s  
f o r  p r o j e c t e d  f a c i l i t i e s  g rowth  as proposed r a d a r  and communications 
systems a r e  added. The systems cons idered by  t h i s  s t u d y  were: 

1. 

2. 

3. 

4 .  

5. 

6. 

7 .  

An 

A geothermal system t o  p r o v i d e  25 M W  o f  e l e c t r i c  power f o r  bo th  
u t i 1  i ty e l e c t r i c i t y  and heat .  

A geothermal system t o  p r o v i d e  15 MW o f  e l e c t r i c i t y  w i t h  h e a t i n g  
accompl i s  hed us i ng geothermal f l  u i d s  . 
A n u c l e a r  system t o  p r o v i d e  25 MW o f  e l e c t r i c  power f o r  b o t h  
u t i l i t y  e l e c t r i c i t y  and heat .  

A wind power system w i t h  pumped hydros torage t o  p r o v i d e  25 MW o f  
e l e c t r i c  power f o r  u t i l i t y  e l e c t r i c i t y  and hea t .  

A t i d a l  system a t  F inge r  Bay t o  p r o v i d e  25 MW o f  e l e c t r i c  power f o r  
u t i l i t y  e l e c t r i c i t y  and hea t .  

A proposed modern f o s s i l  f u e l  system t o  p r o v i d e  15 M W  o f  e l e c t r i -  
c i t y  w i t h  h e a t i n g  accomplished as a t  p resent ,  w i t h  JP-5 j e t  f ue l .  

The p r e s e n t  f o s s i l  f u e l  system which p r o v i d e s  15 MW o f  e l e c t r i c a l  
power w i t h  JP-5 f u e l  used f o r  hea t ing .  T h i s  i s  cons ide red  t h e  
ba se l  i ne. 

economic comparison i s  g i v e n  i n  Tab le  1 w i t h  t h e  und iscounted  and 
d i scoun ted  c o s t  and t i m e  ( i n  y e a r s )  t o  complete. The numbers a r e  p r e -  
l i m i n a r y  a t  t h i s  p o i n t ,  b u t  t h e y  show f u r t h e r  e x p l o r a t i o n  and development 
o f  t h e  geothermal resource  i s  a t t r a c t i v e .  
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TABLE 1. U n i n f l a t e d  Costs o f  A1 t e r n a t i v e  Energy Systems 
f o r  Adak, A laska 

Undi scounted P resen t  w o r t h  Years t o  
sys tern c o s t  6 10% d i s c o l n t  comp le t i on  

$ x 10 $ x 10 

25 MW geothermal 18.33 13.8 3 

15  MW geothermal /  20.97 14.52 5 

t o t a l  e l e c t r i c  

space h e a t i n g  

t o t a l  e l e c t r i c  
25 MW n u c l e a r  61.82 33.90 8+ 

Wind/pump s to rage  116.52 60.89 8+ 

unacceptab le  because o f  ear thquake a c t i v i t y  

T i d a l  
15 MW f o s s i l  f u e l  81.90 37.87 5- 7 

Base1 i n e  (main- 68.75 26.19 0 
t a i n  e x i s t i n g  
f a c i l  i t i e s )  

Geothermal I n c e n t i v e s  

T h i s  p a s t  y e a r  t h e  Federal Government passed l e g i s l a t i o n  t o  g i v e  t h e  
same t a x  advantages t o  geothermal d r i l l i n g  as o i l  d r i l l i n g  f o r  i n t a n g -  
i b l e  development cos ts .  These.  advantages a long  w i t h  t h e  A l t e r n a t e  
Energy Tax c r e d i t s ,  o f  t h e  N a t i o n a l  Energy Plan, g i v e  bo th  c r e d i t s  and 
deduc t ions  on Federa l  Income and Corpo ra te  taxes .  The c r e d i t s  o f f e r  309: 
o f  t h e  c o s t s  o f  A l t e r n a t e  Energy Systems on and up t o  $2,000 wor th  t h e  
expense t o  t h e  developer .  See Appendix E f o r  d e t a i l e d  t a x  i n f o r m a t i o n .  

The S t a t e  of A laska o f f e r s  a t a x  c r e d i t  f o r  energy c o n s e r v a t i o n  measures 
t h a t  would a l l o w  up t o  $200 t a x  c r e d i t  f o r  geothermal a p p l i c a t i o n s .  

As ide f rom these t a x  i n c e n t i v e s  t h e r e  a r e  programs on t h e  Federa l  l e v e l  
t o  a l l o w  f o r  geothermal development c o s t  s h a r i n g  and g ran ts .  Program 
o p p o r t u n i t y  n o t i c e s  and program research  and development announcements 
a r e  methods t o  o b t a i n  funds from t h e  Federal Government. Recen t l y  an 
A p p r o p r i a t e  Techno1 ogy Grants  program was announced. These programs a r e  
p e r i o d i c a l l y  announced by  t h e  U.S. Department o f  Energy. The funds v a r y  
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from c o s t  s h a r i n g  o f  l a r g e r  p r o j e c t s  and g r a n t s  f o r  e x p l o r a t i o n  costs ,  
t o  t o t a l  f und ing  i n d i v i d u a l  w i t h  ideas  t h a t  a r e  a p p r o p r i a t e  t o  t h e  area.  

Technica l  a s s i s t a n c e  i s  a l s o  a v a i l a b l e  from t h e  Oregon I n s t i t u t e  o f  
Technology Geo-Heat U t i 1  i z a t i o n  Center  th rough a Federa l  Department o f  
Energy Program. Up t o  100 hours o f  f r e e  t o  t h e  u s e r  t ime i s  a v a i l a b l e  
under  t h i s  program f o r  e n g i n e e r i n g  e x p e r t i s e ,  

The s t a t e  o f  Alaska has an a l t e r n a t e  energy r e v o l v i n g  l o a n  fund.  Up t o  
$10,000 can be borrowed from t h e  D i v i s i o n  of Economic Development Depar t -  
ment o f  Commerce f o r  up t o  20 y e a r s  a t  8% i n t e r e s t .  T h i s  money i s  
loaned f o r  t h e  i n s t a l l a t i o n  o f  a l t e r n a t e  energy dev ices  and systems. To 
d a t e  money has n o t  been a p p r o p r i a t e d  f o r  t h i s  fund. 

The s t a t e  a l s o  has an o f f i c e  of A p p r o p r i a t e  Technology i n  t h e  Governor 's  
O f f i c e .  To da te  money has n o t  been a p p r o p r i a t e d  b u t  i t  i s  l i k e l y  t h a t  
g ran ts  w i l l  be made th rough  t h i s  program i n  t h e  n e x t  few years.  

Dur ing  t h e  l a s t  l e g i s l a t i v e  sess ion  t h e  s t a t e  passed a b i l l  e s t a b l i s h i n g  
t h e  renewable Resource Fund. T h i s  e s t a b l i s h e s  a c o r p o r a t i o n  t h a t  w i l l  
r e c e i v e  5% o f  t h e  s t a t e  r o y a l t i e s  from t h e  permanent fund t o  develop t h e  
s t a t e s  renewable resources.  Geothermal appl  i c a t i o n s  t o  renewable 
resource  development shou ld  q u a l i f y  f o r  l oans  and g r a n t s  from t h i s  
program. Q u i t e  a b i t  o f  money w i l l  come a v a i l a b l e  when t h i s  fund 
becomes o p e r a t i o n a l  t h i s  coming year .  An es t ima ted  300 m i l l i o n  d o l l a r s  
w i l l  be p u t  i n t o  t h i s  fund over  t h e  n e x t  15 yea rs .  
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NORTHWEST REGION 

The Seward Pen insu la  i s  bounded b y  Morton Sound t o  t h e  south, t h e  B e r i n g  
S t r a i t s  t o  t h e  west  and Kotzebue Sound t o  t h e  n o r t h .  Pe rmaf ros t  i s  
con t inuous  th roughou t  t h e  pen insu la ,  b u t  i s  n o t  as t h i c k  as i n  more 
n o r t h e r n  areas. The c l i m a t e  i s  m o s t l y  t r a n s i t i o n a l ,  which becomes 
c o n t i n e n t a l  as one t r a v e l s  e a s t .  

The p o p u l a t i o n  i s  low and s c a t t e r e d  w i t h  Nome as t h e  o n l y  m a j o r  popu- 
l a t i o n  c e n t e r .  Only a few i n t r a - r e g i o n a l  roads e x i s t .  W in te r  t r a i l s  
a r e  ex tens i ve ,  i n c l u d i n g  a ma jo r  p o r t i o n  of t h e  I d i t a r o d  t r a i l .  Summer 
su r face  t r a n s p o r t a t i o n  depends h e a v i l y  on t h e  r i v e r  and t h e  sea. T h i s  
a rea  i s  a remote and b a r r e n  l and .  I t  has m ine ra l  w e a l t h  and i s  peopled 
by rugged men and women capab le  o f  h a n d l i n g  t h e  h o s t i l e  env i ronment .  
E i g h t y - f i v e  p e r c e n t  a r e  n a t i v e .  

C1 imate 

Long severe w i n t e r s  a r e  c h a r a c t e r i s t i c  of t h e  c l i m a t e  o f  t h e  Nor thwest  
Region. Summers a r e  coo l ,  windy and o f t e n  wet a long  t h e  coas t .  
I n t e r i o r  s e c t i o n s  a r e  r e l a t i v e l y  warm w i t h  i n c r e a s i n g  r a i n f a l l  as summer 
progresses.  Summer f a h r e n h e i t  temperatures g e n e r a l l y  range from t h e  low 
3 0 ' s  t o  low 5 0 ' s  ( 0  t o  10°C). I n  t h e  i n t e r i o r  pen insu la ,  50 m i l e s  
(80 km) from t h e  coas t ,  t h e  temperatures reach t h e  h i g h  6 0 ' s  (15°C). I n  
t h e  w i n t e r ,  c o a s t a l  tempera tures  range from -5 t o  20°F ( -15  t o  -7°C). 
I n  t h e  i n t e r i o r  t hey  range from -20 t o  -5°F ( -30 t o  -15°C). The annual 
p r e c i p i t a t i o n  averages l e s s  than 20'' (51 cm). Most o f  t h e  p r e c i p i t a t i o n  
occurs  as r a i n  i n  l a t e  summer and e a r l y  f a l l .  

Winds average 10 t o  15 k n o t s  y e a r  round. Calm pe r iods  occu r  f i v e  t o  
f i f t e e n  p e r c e n t  o f  t h e  t i m e  a t  most l o c a t i o n s .  

General weather  c o n d i t i o n s  i n  no r thwes t  A laska r e q u i r e  p i 1  o t s  t o  be 
c o n s t a n t l y  a l e r t .  I n  a d d i t i o n  t o  wind, p i l o t s  must a l s o  deal  w i t h  
reduced v i s i b i l i t y  from f o g ,  r a i n ,  snow and w h i t e - o u t  c o n d i t i o n s .  
Weather systems f r e q u e n t l y  form i n  areas where no weather o b s e r v a t i o n s  
a r e  a v a i l a b l e  t o  a i d  t h e  p i l o t s .  The Brooks Range, t o  t h e  no r th ,  i s  t h e  
o n l y  n a t u r a l  b a r r i e r  t h a t  reduces p e n e t r a t i o n  of a r c t i c  s torms i n t o  t h e  
a rea. 

The growing  season and number of growing degree days a r e  n o t  adequate 
f o r  e x t e n s i v e  a g r i c u l t u r e ,  b u t  c e r t a i n  garden crops,  f l owers ,  t r e e s  and 
shrubbery grow q u i t e  w e l l  a t  some of t h e  i n l a n d  l o c a t i o n s .  

The s o l a r  r a d i a t i o n  change t h i s  f a r  n o r t h  i s  spec tacu la r .  For  120 days, 
t h e  sun never  d i p s  more than  12 degrees below t h e  h o r i z o n  i n  summer, and 
i n  t h e  w i n t e r s ,  t h e r e  a r e  days t h a t  t h e  sun d o e s n ' t  peak above t h e  
h o r i z o n  n o r t h  o f  t h e  A r c t i c  C i r c l e .  

S o i l  tempera ture  near  t h e  s u r f a c e  r u n  from 15 t o  26°F ( - 9  t o  -3°C) i n  
t h e  summer. There i s  a t i m e  l a g  between tempera tures  near  t h e  sur face  
and those deeper i n  t h e  s o i l .  I n  some ins tances ,  t h e  c o l d e s t  a i r  temp- 
e r a t u r e  occurs  i n  February, b u t  t h e  c o l d e s t  ground temperature,  22  f e e t  
down, may n o t  be u n t i l  J u l y  o r  September. T h i s  suggests  t h e  problem o f  
f r e e z i n g  p ipes ,  even i n  t h e  summer. 
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Lakes and r i v e r s  a r e  i m p o r t a n t  t r a n s p o r t a t i o n  l i n k s .  The l e n g t h  o f  t ime  
t h a t  v e h i c u l a r  t r a f f i c  can n o r m a l l y  t r a v e l  on t h e  i c e  would be l a t e  
October  t o  t h e  m idd le  o f  May f o r  t h e  i n t e r i o r .  Along t h e  coast ,  t h e  
season would be s h o r t e r .  There i s  a two week break-up p e r i o d  t h a t  
n o r m a l l y  i s  a t tached  t o  t h e  end of t h e  s p r i n g  season, as w e l l  as a 
two-week f r e e z e  up p e r i o d  i n  t h e  f a l l .  

There i s  a lmost  always a temperature i n v e r s i o n  i n  A laska ' s  a r c t i c .  I n  
t h e  w i n t e r ,  when ground temperatures a r e  t h e  c o l d e s t ,  t h e  i n v e r s i o n s  a r e  
most  p e r s i s t e n t .  A i r  p o l l u t i o n  has n o t  been a problem, and p r o b a b l y  
w o n ' t  be except  under  s p e c i a l  c i rcumstances;  those be ing  tempera ture  
i n v e r s i o n  l i m i t i n g  v e r t i c a l ,  escape, l a n d  forms t h a t  l i m i t  h o r i z o n t a l  
escape, l i t t l e  o r  no wind, and p o l l u t i n g  source. Wind and source so f a r  
has l i m i t e d  p o l l u t i o n  i n  t h i s  area. 

There a r e  o t h e r  weather  c o n d i t i o n s  t h a t  one shou ld  be aware o f :  w h i t e -  
o u t s  and b l i z z a r d s  can send one i n t o  a s t a t e  o f  v e r t i g o .  Snow b l i n d n e s s  
can d i s a b l e  a person on a b r i g h t  w i n t e r ' s  day; w ind  c h i l l  f a c t o r  can 
d r a i n  body hea t  i n  a m a t t e r  of m inu tes  if one i s  n o t  prepared f o r  t h e  
ha rsh  environment. 

Mar ine  Environment 

The env i ronment  i s  h e a v i l y  i n f l u e n c e  by  i ce ,  which covers  t h e  r e g i o n  
most o f  t h e  yea r .  The i c e  i t s e l f ,  p a r t i c u l a r l y  i t s  substance, and o t h e r  
mar ine  i n f l u e n c e s ,  such as t i d a l  mo t ion  and coas ta l  wa te r  depths which 
a f f e c t  i c e  fo rma t ions  and scour, p r o f o u n d l y  a f f e c t  t h e  r e g i o n s  fauna and 
f l o r a .  There i s  a p e r s i s t e n t  northward-moving ocean c u r r e n t  t h a t  moder- 
a t e s  t h e  mar ine  env i ronment .  I t  d e l i v e r s  warm, low s a l i n i t y  wa te r  
d i l u t e d  by  t h e  Yukon f r e s h  wa te r  i n t o  t h e  B e r i n g  S t r a i t s .  There a r e  
c o n s i d e r a b l e  mar ine  mammal popu la t i ons ,  and 1 i m i t e d  commercial f i s h e r i e s  
e x i s t  i n  b o t h  Nor ton  and Kotzebue Sounds. 

I c e  f o r m a t i o n  beg ins  i n  October and t h e  permanent p o l a r  i c e  pack edge 
beg ins  t o  move counter -c lockwise ,  genera l  l y  toward S i b e r i a .  The i c e  
reaches i t s  maximum southern  exposure by  t h e  Ides  o f  March. By e a r l y  
summer, t h e  B e r i n g  Sea i s  e s s e n t i a l l y  f r e e  o f  i c e .  The B e r i n g  S t r a i t s  
a r e  c l e a r  b y  l a t e  June. 

Yukon sediments a r e  d i s t r i b u t e d  nor thward  by  c u r r e n t s .  Sea waves 
average approx ima te l y  f i v e  feet ,  and t i d e s  r u n  i n  t h e  neighborhood of 
t h r e e  t o  f i v e  f e e t  ( 1  meter) .  

Topography 

The e x t e n s i v e  uplands of t h e  pen insu la  c o n s i s t  of broad, covered h i l l s  
and f l a t  d i v i d e s  t h a t  a r e  500 t o  2,000 f e e t  (152 t o  610 meters )  h igh .  
These uplands a r e  indented  by  sharp, v-shaped Val leys,  i s o l a t e d  groups 
of rugged, g l a c i a t e d  mountains 20 t o  60 m i l e s  (52 t o  96 km) l o n g  and 10 
m i l e s  (16 km) w ide  w i t h  summits 2,500 t o  4,700 f e e t  (762 t o  1,433 m) 
h igh ,  and c o a s t a l  lowlands and i n t e r i o r  bas ins .  

Dra inage i n c l u d e s  many smal l  r i v e r s  w i t h  s lugg ish ,  meandering l o w e r  
courses.  Some of these b u i l d  d e l t a s  i n t o  t h e  heads o f  p r o t e c t e d  bays. 
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The i n t e r i o r  b a s i n  i s  d ra ined  th rough narrow canyons across  i n t e r v e n i n g  
up1 ands. 

The lowlands  have many thaw lakes,  and t h e r e  a r e  seve ra l  rock  b a s i n  and 
mora ina l  l a k e s  i n  t h e  g l a c i a t e d  Bendelebem and K e g l u v i k  Mountains. 
Lakes f i l l  seve ra l  l a r g e  sha l l ow  v o l c a n i c  c r a t e r s  i n  t h e  n o r t h e r n  p a r t  
o f  t h e  p e n i n s u l a  and seve ra l  depress ions  between l a v a  f l o w s  i n  t h e  
c e n t r a l  up lands.  There a r e  no g l a c i e r s  on t h e  pen insu la .  

The no r thwes t  c o a s t  o f  t h e  Den insu la  c o n s i s t s  o f  lagoons and b a r r i e r  
i s l a n d s .  
r e a l  ha rbo rs  on t h e  n o r t h  coas t .  

No l a r g e  r i v e r s  empty i n t o  t h e  sea i n  t h i s  

Geology 

S c i e n t i s t s  do n o t  e n t i r e l y  agree on t h e  g e o l o g i c  h 
west Region, b u t  t h e  bas i c  framework o f  t h e  area 
(Holmes, 1975) .  

area. There a r e  no 

s t o r y  o f  t h e  Nor th -  
has been deve l  oped 

I n  Pa leozo ic  t ime,  a broad sedimentary t rough,  known as t h e  Brooks Range 
geosync l i ne  e x i s t e d  i n  t h e  approx imate l o c a t i o n  o f  t h e  p r e s e n t  range and 
c o a s t a l  p l a i n .  I t  was bordered on t h e  n o r t h  by  t h e  h i g h  a r c t i c  p l a t f o r m  
and on t h e  south  by t h e  Yukon she l f .  The sediments t h a t  ven t  i n t o  t h e  
g e o s y n c l i n e  come from t h e  a r c t i c  p l a t f o r m .  

D u r i n g  T r i a s s i c  t ime,  sed imen ta t i on  con t inued  f rom t h e  n o r t h ,  b u t  t h e  
s i t e  o f  t h e  p r e s e n t  Brooks Range s t a b i l i z e d  and l imes tones  were formed. 
Dur i ng mid-Ju rass  i c t i m e  , moun t a  i n bu i 1 d i ng began, wh i c h even t u  a1 1 y 
r e s u l t e d  i n  t h e  f o r m a t i o n  of t h e  topography o f  today. U p l i f t  was 
i n i t i a t e d  i n  t h e  southern  p a r t  o f  t he  Brooks Range geosync l ine .  Though 
t h e r e  was no emergent l a n d  mass y e t  i n  t h e  Brooks Range, t h e r e  was a 
p o s i t i v e  s t a b l e  f e a t u r e  i n  t h e  l o c a t i o n  o f  t h e  B a i r d  Mountains. I n  t h e  
Yukon-Koyukuk Basin, sou th  of t h e  Brooks Range, v o l c a n i c  a c t i v i t y  began. 

By Cretaceous t ime,  t h e  Brooks Range was a dominant l a n d  mass. Dur ing  
t h i s  t ime,  t h e  i n f l u e n c e  o f  sed imen ta t i on  from t h e  a r c t i c  p l a t f o r m  
ceased, as i t  subsided oi" r i f t e d  from n o r t h e r n  Alaska. I n  l a t e  Cre- 
taceous t ime, t h e  Brooks and DeLong Mounta ins were i n t e n s e l y  deformed 
and t h e  p r e s e n t  eas t -west  f o l d  t r e n d s  e s t a b l i s h e d .  

T h r u s t  f a u l t s  i n  t h e  L i s b u r n e  H i l l s  from l a t e  Cretaceous t o  e a r l y  
T e r t i a r y  were p robab ly  connected t o  a t h r u s t  zone i n  t h e  e a s t e r n  Seward 
Pen insu la  and western  Yukon-Koyukuk Prov inces.  T h i s  t h r u s t i n g  was 
p robab ly  r e l a t e d  t o  an eastward d r i f t  of t h e  S i b e r i a n  p l a t e .  A mar ine  
c o n n e c t i o n  between t h e  P a c i f i c  and A r c t i c  Bas ins  on t h e  e a s t e r n  s i d e  o f  
t h e  Seward Pen insu la  was c losed.  

Diabase and g r a n i t e  i n t r u s i o n s  were emplaced i n  t h e  Seward Pen insu la  
d u r i n g  e a r l y  Cretaceous t ime.  I n  mid-Cretaceous t ime, eroded v o l c a n i c  
d e b r i s  f i l l e d  smal l  t roughs  between v o l c a n i c  uplands. G r a n i t i c  p l u t o n s  
i n t r u d e d  t h e  western and c e n t r a l  p a r t s  o f  a b e l t  from t h e  Seward Penin-  
s u l a  t o  t h e  Kobuk V a l l e y .  The thermal s p r i n g s  i n  t h e  area a r e  assoc i -  
a t e d  w i t h  these p l u t o n s .  F a u l t i n g  and t h r u s t i n g  con t inued  as t h e  Seward 
Pen insu la  was f o r c e d  e a s t  by  t h e  S i b e r i a n  p l a t e .  
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I n  e a r l y  T e r t i a r y  time, t h e r e  was a s t r o n g  u p l i f t  o f  t h e  Brooks Range. 
D u r i n g  T e r t i a r y  and Qua te rna ry  t ime,  seve ra l  p e r i o d s  o f  a c t i v e  vo lcan ism 
produced f lows and d e b r i s .  Flows and c r a t e r s  a r e  found i n  n o r t h e r n  and 
e a s t e r n  Seward Peninsula,  Buckland R i v e r  Lowlands, and near  S t .  M ichae l .  

D u r i n g  P l e i s t o c e n e  time, t h e  g l a c i e r s  p e r i o d i c a l l y  inundated  t h e  area  
and exposed t h e  s o - c a l l e d  B e r i n g  Land Br idge.  A t  p resent ,  t h e  western  
h a l f  o f  t h e  Seward Pen insu la  i s  p r i n c i p a l l y  u n d e r l a i n  by  O r d o v i c i a n  t o  
S i l u r i a n  1 imestone, s l a t e  and s c h i s t ,  P r e - S i l u r i a n  c r y s t a l l i n e  1 ime- 
stone, s c h i s t  and gneiss, i n t r u s i v e  g r a n i t i c  rocks  i n  t h e  K i g l u a c k  
Mountains and western t i p  o f  t h e  pen insu la .  Pa leozo ic  p h y l l i t e  and 
s l a t e  a r e  found i n  t h e  nor thwest ,  and Qua te rna ry  b a s a l t  and M i s s i s s i p -  
p i a n  1 imestone t o  t h e  west. 

Q 

I n  t h e  e a s t e r n  p a r t  of t h e  Seward Pen insu la ,  t h e  n o r t h e r n  marg in  i s  
p r i n c i p a l l y  c h a r a c t e r i z e d  by  Pa leozo ic  p h y l l  i t e  and s l a t e  and t h e  D e v i l  
Mounta in  a rea  i s  u n d e r l a i n  by  Qua te rna ry  b a s a l t s .  A few Mesozoic b a s i c  
e x t r u s i v e s  and g r a n i t i c  i n t r u s i v e s  a r e  a l s o  found. To t h e  south, bed- 
rock  i n c l u d e s  b a s a l t i c  l a v a  f l o w s  and b a s a l t i c  a n d e s i t i c s  i n  t h e  Imuruk 
Lake reg ion ,  i n t r u d i n g  pa leozo ic  s c h i s t  and gne iss .  To t h e  eas t ,  more 
v o l  can i cs .  

The sou theas t  p a r t  o f  t h e  Pen insu la  c o n s i s t s  o f  t h e  same rocks,  b u t  t h e  
dominant types  a r e  metamorphosed sedimentary.  The main ou tc rops  o f  
i n t r u s i v e  rocks  a r e  i n  t h e  Darby and Bendeleben Mountains. 

Permaf ros t  and e r o s i o n  a r e  p r imary  g e o l o g i c  phenomena t o  be cons ide red  
i n  deve lop ing  t h i s  area. These e f f o r t s  have f a r  reach ing  impact  on 
man's occupancy. Earthquakes and vo lcan ism a r e  i n s i g n i f i c a n t .  Thermo- 
k a r s t  topography i s  common, as a r e  i c e  wedge polygons t o  t h e  landscape. 
Bra ided streams, pingos, f r o s t  founds, s o i l i f i c a t i o n  and ga r lands  a r e  
a1 so cmmon where t h e r e  i s  permafrost .  Eng ineer ing  l i m i t a t i o n s  
a s s o c i a t e d  w i t h  pe rmaf ros t  a r e  n o t  t h e  same f o r  eve ry  r o c k  t y p e  o r  
sediment, b u t  i n  a l l  cases they  a r e  impor tan t .  

E ros ion  can be a ma jor  problem where t h e  i n s u l a t i n g  tund ra  i s  t o r n  away 
frm t h e  f r o z e n  ground. There i s  a l o n g  t ime  p e r i o d  needed t o  e s t a b l i s h  
t h e  tundra .  For  t h i s  reason i t  i s  v i r t u a l l y  imposs ib le  f o r  n a t u r e  t o  
s t o p  e r o s i o n  once i t  begins. 

M i n e r a l  Resources 

M ine ra l  resources  have g r e a t l y  i n f l u e n c e d  t h e  r e g i o n ' s  s e t t l e m e n t  
p a t t e r n  and economics. I t  a l l  s t a r t e d  i n  1898, when t h r e e  Scandinav ian 
p rospec to rs  s t r u c k  g o l d  on A n v i l  Creek, a s h o r t  d i s t a n c e  from Nome. I n  
two years,  12,000 people l i v e d  i n  Nome. M in ing  a c t i v i t i e s  have s t e a d i l y  
d e c l i n e d  t o  t h e  p r e s e n t  from t h e  b i g  r u s h  o f  1900, b u t  i n t e r e s t  i s  
p r e s e n t l y  be ing  shown i n  o f fshore  g o l d  and m ine ra l  rese rves  on t h e  
pen insu la .  M i n e r a l s  mined so f a r  i n c l u d e :  go ld ,  s i l v e r  copper, i r o n ,  
z inc ,  lead,  manganese, t i n ,  b e r y l l i u m ,  antimony, bismuth, mercury, and 
molybdenum. Gold by  f a r ,  has been t h e  most sought  a f t e r  m ine ra l  w i t h  
c l o s e  t o  s i x  m i l l i o n  ounces taken so fa r .  A major  mine now e x i s t s  a t  
L o s t  R iver ,  n o r t h e a s t  of Nome, b u t  i s  n o t  c u r r e n t l y  i n  ope ra t i on .  
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Asbestos, jade, t a l c ,  g r a p h i t e ,  f l u o r i t e ,  mica, garne t ,  l imestone,  
b a r i t e ,  phosphate and g rave l  have a l l  been found i n  q u a n t i t i e s  t h a t  have 
po t e n t  i a1 e c o n m i  c Val ue. 

Pe t  r o l  eum 

The presence o f  o i l  and gas appear t o  be most f a v o r a b l e  i n  t h e  b a s i n  
t h a t  c o n t a i n s  sediments o f  Cenozoic age. The Se lawik  Bas in  n o r t h ,  and 
Nor ton  Sound sou th  o f  t h e  Pen insu la  a r e  most p romis ing .  Lease s a l e s  f o r  
o f f s h o r e  a r e  be ing  cons ide red  i n  t h e  1980 's .  

Water 

The presence o f  water ,  e s p e c i a l l y  ground water, i s  g r e a t l y  a l t e r e d  by  
severe  c l i m a t e  and permaf ros t .  Most p r e c i p i t a t i o n  runs  o f f  t h e  l a n d  t o  
t h e  d ra inage  systems as s u r f a c e  water .  Permaf ros t  p reven ts  t h e  downward 
and l a t e r a l  movement of water .  Water and sewage d i s p o s a l  a r e  ma jo r  
problems i n  t h e  a r c t i c  because o f  t h i s .  

T e r r e s t r i  a1 Vege ta t i on  

I n  t h e  Nor thwest  Region, t h e  v e g e t a t i o n  i s  v a r i e d  and i n c l u d e s  m o i s t  
tundra ,  a l p i n e  tundra,  wet tundra ,  up land spruce hardwood f o r e s t ,  bo t tom 
land ,  spruce-pop lar  f o r e s t ,  l ow land  spruce hardwood f o r e s t ,  h i g h  b rush  
and low brush muskeg. T r a n s i t i o n  zones a r e  common between these p l a n t  
communit ies. 

T e r r e s t r i  a1 Animal s 

D a l l  sheep l i v e  i n  a l p i n e  tundra,  moose, wolves, wo lve r ines ,  weasles, 
bear, c a r i b o u  and, r e c e n t l y ,  r e i n d e e r  have a more v a r i e d  h a b i t a t .  Fu r  
b e a r e r s  have always been a p a r t  o f  t h e  subs is tence  l i f e s t y l e  o f  t h e  
n o r t h .  Musk oxen have been p l a n t e d  i n  c e r t a i n  areas.  

One hundred- twenty t e r r e s t r i a l  and a q u a t i c  spec ies  have been recorded i n  
t h i s  area. Pe reg r ine  f a l c o n s  and Eskimo cu r lews  a r e  endangered spec ies  
t h a t  a r e  near. The n o r t h  pen insu la  i's a m a j o r  m i g r a t o r y  b i r d  n e s t i n g  
area. 

Sea mammals abound a1 ong t h e  coas ta l  waters ,  i n c l u d i n g  wal rus,  f o u r  
spec ies  o f  sea ls ,  t e n  spec ies  o f  whales and p o l a r  bear. 

U t i l i z a t i o n  o f  B i o t i c  Resources 

Subs is tence:  Mar ine  mammals a r e  t h e  mains tay  o f  c o a s t a l  and i s l a n d  
DeoDles. On t h e  pen insu la ,  moose i s  v e r y  i m p o r t a n t  as a r e  ptarmigan,  . .  
grouse, snow owls, porcup ines  and hares. Salmon has been a mains tay ,  as 
w e l l  as o t h e r  f i s h ,  w i t h  salmon p r o v i d i n g  up t o  40% o f  t h e  d i e t .  

Commercial : Fur  t r a p p i n g  i s  decreas ing  and f i s h e r i e s  a r e  i n c r e a s i n g .  
F i s h i n g  has been spo rad ic  due t o  a l a c k  o f  p rocessors  and buyers and 
inadequate  t e n d e r i n g  s e r v i c e s  f o r  c o l  l e c t i n g  f i s h  from f ishermen.  
Reindeer  p r o d u c t i o n  i s  once aga in  on t h e  r i s e .  A t  t h i s  t i m e  16.9 
m i l l i o n  ac res  a r e  leased f o r  g raz ing .  
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As game r i c h  areas a r e  overhunted and t h e  p o p u l a t i o n  o f  t h e  b i o t i c  
community decreases, r e c r e a t i o n a l  h u n t i n g  and f i s h i n g  a c t i v i t i e s  a r e  
s h i f t e d  t o  more remote, i n a c c e s s i b l e  reg ions .  The impact  o f  new r e -  
s t r i c t e d  h u n t i n g  zones r e s u l t i n g  from t h e  r e c e n t  A n t i q u i t i e s  A c t  w i t h -  
drawal s w i l l  s e r i o u s l y  e f f e c t  t h e  commerce assoc ia ted  w i t h  s p o r t  h u n t i n g  
and f i s h i n g .  

I 

H i s t o r y  

Nor thwest  Alaska may prove t o  be t h e  c r a d l e  o f  c i v i l i z a t i o n  i n  t h e  
Western Hemisphere. About 40,000 yea rs  ago, man l i v e d  on t h e  Asian s i d e  
o f  t h e  Ber ing  Sea. From there ,  i t  i s  p o s t u l a t e d  t h a t  he en te red  N o r t h  
America ove r  t h e  "Land Br idge"  a long t h e  edge o f  t h e  i c e  sheets. 

E a r l y  es t ima tes  o f  p o p u l a t i o n  from h i s t o r i c  t imes have v a r i e d  g r e a t l y .  
A n t h r o p o l o g i s t s  c u r r e n t l y  e s t i m a t e  between 2,000 and 2,400 persons l i v e d  
on t h e  Seward Pen insu la  d u r i n g  t h e  1800's  (Ray, 1964). 

The i n h a b i t a n t s  spoke two d i a l e c t s  of I n u p i a t .  South c o a s t  n a t i v e s  
spoke U n a l i t ,  S t .  Lawrence group spoke Yupik. The genera l  n a t i v e  s e t t l e -  
ments i n  t h e  r e g i o n  were c o a s t a l  and r i v e r w a y ,  depending on food and 
she1 t e r .  

The w h i t e  man's en t rance  i n  t h i s  a rea  f o l l o w e d  t h i s  sequence: f i r s t ,  
came t h e  e x p l o r a t i o n i s t s ,  t hen  t h e  Russian whalers ,  t r a p p e r s  and 
t r a d e r s ,  American whalers, t r a p p e r s  and f u r  p i r a t e s .  I n  t h e  1870's, 
s e r i o u s  s c i e n t i f i c  i n v e s t i g a t i o n  s t a r t e d  and i n  t h e  1890's ,  t h e  edu- 
c a t o r s  and m i s s i o n a r i e s  came. The g o l d  stampede and t h e  merchants 
a r r i v e d  a t  t h e  t u r n  o f  t h e  cen tu ry ,  f o rm ing  t h e  l a r g e s t  i n f l u x  o f  popu- 
l a t i o n  t o  date.  The p o p u l a t i o n  d e c l i n e d  u n t i l  Wor ld  War I; a f t e r  t h e  
War i t  s t a b i l i z e d  and has remained about  t h e  same. 

The area  from Cape L i s b u r n e  t o  t h e  Yukon has a p o p u l a t i o n  o f  o n l y  10,000 
peop le  today.  The p o p u l a t i o n  d e n s i t y  f o r  t h e  e n t i r e  Nor thwest  r e g i o n  i s  
app rox ima te l y  one person p e r  6.8 square m i l e s .  

Economy 

A l though western  c i v i l i a t i o n  has changed t h e  p a t t e r n  o f  Eskimo l i f e  
cons ide rab ly ,  most Na t i ves  i n  t h e  Nor thwest  s t i l l  remain economica l l y  
and c u l t u r a l l y  o r i e n t e d  t o  t h e  same subs is tence  resources  t h a t  s u p p l i e d  
t h e i r  c u l t u r e  p r i o r  t o  c o n t a c t  w i t h  t h e  western  wor ld .  Except f o r  Nome 
and a few m in ing  camps, every  s e t t l e m e n t  i n  t h e  r e g i o n  i s  l o c a t e d  
acco rd ing  t o  t h e  a v a i l a b i l i t y  o f  game, f i s h  o r  f u e l .  

Nor thwest  Alaska N a t i v e  Assoc ia t i on ,  and B e r i n g  S t r a i t s  N a t i v e  Corpor- 
a t i o n  a r e  i n v e s t i n g  N a t i v e  d o l l a r s  t o  e s t a b l i s h  i n d u s t r i e s  i n  t h e  area  
w h i l e  m a i n t a i n i n g  t h e  c u l t u r a l  h e r i t a g e .  F i sh ing ,  b u i l d i n g  t r a d e s  and 
m ine ra l  e x p l o r a t i o n  have been pr ime t a r g e t s .  

Empl oyme n t 

A t  p resent ,  t h e  cash income of t h e  r e g i o n  i s  based on government 
spending ( s e r v i c e s ,  publ  i c  a s s i s t a n c e  and publ  i c  works) ,  tour ism,  
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minera l  e x p l o r a t i o n  and e x p o r t  of l o c a l l y  produced goods. Government i s  
by f a r  t h e  most i m p o r t a n t  p r imary  source o f  income and i t s  base i n  t h e  
r e g i o n a l  economy i s  growing.  The l e v e l  o f  economic a c t i v i t y  i n  t h e  
r e g i o n  i s  low, as r e f l e c t e d  i n  t h e  h i g h  unemployment r a t e s  and low p e r  
c a p i t a  income. Non-Natives dominate t h e  cash economy though compr i s ing  
o n l y  15% o f  t h e  p o p u l a t i o n .  Unemployment averages 16.9%. 

Trans po r t a  t i on 

T r a n s p o r t a t i o n  i n  Nor thwest  Alaska i s  perhaps t h e  most undeveloped i n  
t h e  n a t i o n .  Except f o r  a few m i l e s  o f  t r a d i t i o n a l  roads, o v e r l a n d  
t r a n s p o r t a t i o n  i s  l i m i t e d  t o  snowmachines d u r i n g  t h e  w i n t e r .  Lack ing  
adequate s e a p o r t  t e r m i n a l s  and t r a n s f e r  f a c i l i t i e s  f o r  cargo,  r e s i d e n t s  
o f  t h e  r e g i o n  s e a s o n a l l y  pay h i g h  p r i c e s  a t  t h e  s h a l l o w  p o r t s  o f  
Kotzebue and Nome. A i r  t r a n s p o r t a t i o n  i s  t h e  bot tom l i n e  i n  t r a n s -  
p o r t a  t i  on. 

Communications 

A new network o f  e a r t h  s t a t i o n s  was i n i t i a t e d  i n  1975 as  p a r t  o f  a 
s t a t e w i d e  program. These s t a t i o n s  p r o v i d e  a t o l l  te lephone c i r c u i t  and 
a channel f o r  emergency and medical use f o r  e i g h t  o f  t h e  more remote 
communit ies. There a r e  t h r e e  newspapers and two r a d i o  s t a t i o n s ,  i n  
Kotzebue and Nome. 

G EOT H E RM AL 

Nor thwest  A laska has numerous h o t  s p r i n g  l o c a t i o n s  w i t h i n  t h e  reg ion .  
P i l g r i m ,  Serpent ine ,  Inmachuk, Lava Creek, Kwin iak,  Kachani k, C l e a r  
Creek, G r a n i t e ,  Kiana, South, Souby, Hawk, and P u r c e l l .  

The occur rence o f  most o f  these h o t  s p r i n g s  a r e  s p a c i a l l y  a s s o c i a t e d  
w i t h  c o n t a c t s  between g r a n i t e  p l u t o n s  and t h e  su r round ing  c o u n t r y  rock .  
The occur rence of h o t  s p r i n g s  appears t o  be independent  o f  t h e  age, 
compos i t i on  o r  magmatic h i s t o r y  of t h e  p l u t o n .  Most o f  t h e  analyzed h o t  
s p r i n g s  appear t o  have chemical  and i s o t o p i c  compos i t ions  i n d i c a t i n g  
t h a t  t hey  were d e r i v e d  from deep ly  c i r c u l a t o r y  m e t e o r i c  waters  ( M i l  l e r ,  
1973). Recent v o l c a n i c  zones a r e  a l s o  found on t h e  Seward Pen insu la .  
I n  t h e  n o r t h e a s t  p o r t i o n  o f  t h e  Pen insu la  seve ra l  v o l c a n i c  express ions  
a r e  no ted  i n  t h e  Cape Espenberg area. The Imuruk Bas in  vo lcanoes occupy 
t h e  cen t ra l .  r e g i o n  o f  t h e  Pen insu la .  The Se lawik  Bas in  has been inun-  
da ted  w i t h  r e c e n t  vo lcanoes as w e l l .  The Imuruk Bas in  has had e r u p t i o n s  
l e s s  than 10,000 y e a r s  ago. 

The l o c a l  g r a d i e n t  p o t e n t i a l  o f  t h e  sedimentary bas ins  o f  Nor ton  Sound 
and t h e  Se law ik  Bas in  h o l d  promise f o r  geothermal p roduc t i on .  The l o c a l  
g r a d i e n t  o f  t h e  Kotzebue area  o f  t h e  Se lawik  Bas in  i s  40°C p e r  k i l o m e t e r  
which i s  above t h e  w o r l d  norm (Forbes, 4976) .  

Se rpen t ine  P.G.R.A. c o n t a i n s  a h o t  sp r ings  b y  t h e  same name. 
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Pi1  g r i m  

. SERPENTINE HOT SPRINGS, ALASKA 

KATEEL R I V E R  MERIDIAN,  (Unsurveyed) 

T. 5 N., R. 28 W .  
T. 6 N., R. 28 W., S/2 
T. 5 N., R. 29 W., E/2 
T. 6 N., R. 29 W., SE/4 

Con ta in ing  68,965 acres, more o r  l e s s  

,G.R.A. c o n t a i n s  25 square m i l e s  o f  un f rozen  ground 
H o t  Spr ings .  

PILGRIM SPRINGS, ALASKA 

KATEEL R I V E R  M E R I D I A N  (Unsurveyed) 

nd t h e  

Tps. 4 & 5 S, Rgs. 30 & 31 W .  

Conta in ing  91,572 acres,  more o r  l e s s  

The Irnuruk Bas in  c o n t a i n s  t h e  Q u a t e r n a r y  v o l c a n i c  cones Dryas, Andromeda, 
Cassiope, Cami l le ,  Rhododendron, B lueber ry ,  Gos l i ng  and L o s t  Jim. 
H o t  Spr ings  i s  a1 so l o c a t e d  here. 

Inmachuk 

IMURUK BASIN, ALASKA 

KATEEL R I V E R  MERIDIAN,  (Unsurveyed) 

Tps. 1 & 2 N., R. 20 W . ,  W/2 
T. 3 N., R. 20 W., 

Secs. 4 t o  9 
Secs. 16 t o  22 
Secs. 27 t o  33 

T. 4 N., R. 20 k l . ,  W/2 
Tps. 1 t o  6 N., Rgs. 21 and 22 W .  
Tps. 1 t o  4 N., Rgs. 23 t o  25 W. 
T. 5 N., R. 23 W . ,  

Secs. 1 t o  3 
Secs. 10 t o  15 
Secs. 22 t o  27 
Secs. 31 t o  36 

Secs. 34 t o  36 

T. 6 N., R. 23 W., E/2 
T. 5 N., R. 24 W . ,  

Conta in ing  619,543 acres,  more o r  l e s s  
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The Darby Mounta in P.G.R.A. c o n t a i n s  Kwin ink,  Kachavik  and C l e a r  Creek 
Ho t  Sp r ings .  

DARBY MOUNTAINS, ALASKA 

KATEEL R I V E R  M E R I D I A N ,  (Unsurveyed) 

Tps. 7 & 8 S., Rgs. 17 t o  21 W.  

C o n t a i n i n g  229,670 acres,  more o r  l e s s  

G r a n i t e  Mounta in P.G.R.A. c o n t a i n s  one r e p o r t e d  h o t  s p r i n g .  

GRANITE MOUNTAIN, ALASKA 

KATEEL R I V E R  M E R I D I A N ,  (Unsurveyed) 

T. 1 N . ,  R. 12 W., SW/4 
T. 1 N. , R. 13 W., SE/4 
T. 1 S . ,  R.  12 W., W/2 
T. 1 S . ,  R. 13 W . ,  E/2 

C o n t a i n i n g  34,287 acres ,  more o r  l e s s  

The Se law ik  R i v e r  P.G.R.A. c o n t a i n s  Hawk, P u r c e l l  and Souby Ho t  Spr ings .  
South Ho t  Sp r ings  i s  l o c a t e d  j u s t  t o  t h e  south  o f  t h e  P.G.R.A. 

SELAWIK R I V E R ,  ALASKA 

KATEEL R I V E R  M E R I D I A N ,  (Unsurveyed) 

Tps. 10,11,12, & 13 N., Rgs. 6,7,8,9, & 10 E. 

C o n t a i n i n g  457,655 acres,  more o r  l e s s  
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NORTHWEST REGION 

S I T E  DATA SUMMARIES 
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PILGRIM HOT SPRINGS 

P i l g r i m  Hot  Sp r ings  i s  l o c a t e d  on t h e  Seward Pen insu la  a p p r o x i m a t e l y  42 
m i l e s  ( 6 8  km) n o r t h e a s t  o f  Nome. Access i s  by  a i r  t o  a smal l  l a n d i n g  
s t r i p  o r  by  t r a c k  v e h i c l e .  The Nome-Taylor road i s  7 m i l e s  (11 km) e a s t  
o f  P i l g r i m .  

P i l g r i m  Spr ings  i s  i n  t h e  wide f l a t  v a l l e y  o f  t h e  P i l g r i m  r i v e r  1/3 
m i l e s  ( 1 / 2  km) south  o f  i t s  banks. 

The V a l l e y  i s  mant led  by  a l l u v i a l  f i l l .  The l a r g e r  s p r i n g s  and assoc i -  
a t e d  seeps emerge from channel sands and s i l t s  i n  an abandoned l o o p  o f  
t h e  P i l g r i m  r i v e r .  However, o t h e r  seeps and patches o f  warm ground 
occu r  i n  t h e  ad jacen t  a rea  (perhaps o l d  meanders). 

T h i s  s p r i n g  system i s  t h e  s i t e  of a proposed e x p l o r a t i o n  e f f o r t  be ing  
conducted by  t h e  S t a t e  of Alaska, D i v i s i o n  o f  Energy and Power Develop- 
ment. The 1978 L e g i s l a t u r e  a p p r o p r i a t e d  $245,000 f o r  t h i s  e f f o r t .  
D.E.P.D. has reques ted  a d d i t i o n a l  f und ing  from t h e  Federa l  Department o f  
Energy t o  complete an e x p l o r a t o r y  e f f o r t  and develop a demons t ra t i on  
p r o j e c t  a t  t h e  s p r i n g  s i t e .  

The p r o j e c t  w i l l  be conducted on ground owned by  t h e  C a t h o l i c  Church and 
leased  t o  P i l g r i m  Hot  Spr ings  L i m i t e d .  The p r o j e c t  w i l l  f o l l o w  t h e  
f o l  l o w i n g  ou t1  i ne .  

PILGRIM SPRINGS GEOTHERMAL PROJECT 

Proposed P r o j e c t  Out1 i n e  
(Prepared by  R.B. Forbes) 

1. 

* 2. 

3.  

A e r i  a1 photography and i n f r a - r e d  imagery: 

Recur ren t  low l e v e l  (1,000 f t . ( 3 0 5  m) )  c o l o r  a e r i a l  photographs o f  
snow m e l t  pa t te rns  f o l l o w i n g  onse t  o f  w i n t e r  snowfa l l ,  and s p r i n g  
breakup. M e l t  p a t t e r n s  t o  be used as a gu ide  f o r  tempera ture  
survey g r i d .  Request t o  be forwarded t o  A i r  Force f o r  i n f r a - r e d  
imagery o f  P i l g r i m  Spr ings  area. 

Thermal g r i d  survey: 

Downhole tempera ture  survey,  u t i 1  i z i n g  augers. Ho les  t o  be d r i l  l e d  
a t  pre-determined g r i d  survey l o c a t i o n s .  Temperature g r a d i e n t  d a t a  
t o  be supplemented b y  w a t e r  t a b l e  measurements and s o i l  and wa te r  
sampl ing.  Temperature da ta  t o  be p l o t t e d  on i so the rma l  maps o f  t h e  
area. 

Magnetometer survey: 

A i r b o r n e  magnetometer survey a t  e l e v a t i o n s  o f  500 and 1,000 f e e t  
(152 and 305 m) above t e r r a i n ,  supplemented by  s u r f a c e  survey.  
Survey t o  be based on f l i g h t  and t r a v e r s e  l i n e s  w i t h  250 f e e t  
separa t i on .  
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4.  

5. 

6. 

7 .  

The 
and 

Water tempera ture  and chemis t ry :  

S p r i n g  wa te r  temperatures t o  be determined ' a t  p o i n t s  o f  u p w e l l i n g  
and i n  subsur face  aqu i fe rs  w i t h  thermal  probes. Water samples t o  
be ob ta ined  from subsur face  and sur face ,  and comparat ive chemis t r y  
used f o r  d e t e r m i n i n g  m i x i n g  r a t i o s  w i t h  l o c a l  groundwater t a b l e  and 
r e v i s e d  deep r e s e r v o i r  tempera tures  based on geothermometry. 

Sei  smic survey: 

Seismic r e f r a c t i o n  and r e f l e c t i o n  p r o f i l i n g  t o  supplement p rev ious  
work. Emphasis on s e l e c t i o n  o f  deep d r i l l i n g  s i t e s .  

T e s t  ho les :  

Three r e l a t i v e l y  sha l l ow  p r o d u c t i o n  t e s t  ho les  (abou t  150 f e e t  
(46  m ) )  t o  be d r i l l e d  a t  s i t e s  s e l e c t e d  on t h e  b a s i s  o f  geophys ica l  
da ta .  These h o l e s  would be d r i l l e d  w i t h  aim o f  de te rm in ing  dep th  
and t h i c k n e s s  o f  h o t  water  a q u i f e r s ,  p l u s  f l o w  r a t e s  ' and  temper- 
a t u r e  o f  s a l i n e  wa te r  i n  subsur face  channel sands. 

R e s i s t i v i t y  survey: 

R e s i s t i v i t y  survey t o  de termine subsur face  geometry o f  sand and 
g r a v e l  a q u i f e r s  c o n t a i n i n g  s a l i n e  s p r i n g  water .  

DEVELOPMENT PROJECT 

s p e c i f i c  purpose f o r  do ing  a demonst ra t ion  p r o j e c t  i s  t o  de termine 
1 develop a commercial p r o d u c t i o n  p o t e n t i a l  f o r  vegetab le  and f r u i t s  

i n  remote s i t e s  u s i n g  geothermal ly -heated  s o i l s .  

The i n t e n t  i s  t o  e s t a b l i s h  an exper imenta l  s t a t i o n  i n  t h e  A r c t i c  
u t i 1  i z i n g  geothermal heat  f o r  food p roduc t i on .  Ten acres  ( 4  hec ta res )  
would $e leased i n  t h e  P i l g r i m  H o t  Spr ings  area. A 4,000 square f o o t  
(372 m ) greenhouse would be cons t ruc ted .  Development o f  food f o d d e r  
and ornamental p l o t s  would be under taken.  

The models would be t o  develop a t o t a l l y  i n t e g r a t e d  h o r t i c u l t u r a l  p ro-  
d u c t i o n  system and t o  de termine t h e  p r o d u c t i o n  c o s t s  o f  such a sys,tem 
f o r  t h e  A r c t i c  area. T h i s  i n v o l v e s  p r o j e c t i o n  from seed l i ngs  t o  green- 
house p roduc t i on ,  t h e  use o f  t h e  greenhouse t o  p r o v i d e  s e e d l i n g  p l a n t s  
f o r  ou tdoor  p roduc t ion ,  s o i l  h e a t i n g  i n  t h e  outdoors,  t h e  use o f  row 
covers  and p l a s t i c  mulches, and normal f i e l d  p r o d u c t i o n  i n t e g r a t i n g  t h e  
new techno log ies  t h a t  have been developed and exper imen ta t i on  w i t h  new 
techn i q u  es. 

A n o n - p r o f i t  a g r i c u l t u r a l  exper imenta l  
c o u l d  genera te  as much as $100,000 o f  
t h e  f i r s t  y e a r  from crops  produces 
exper t s .  

c o r p o r a t i o n  c o u l d  be s e t  up t h a t  
t h e  annual o p e r a t i n g  budget a f t e r  
he re  acco rd ing  t o  a g r i c u l t u r a l  
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SITE DATA SUMMARY 

SITE: PILGRIM HOT SPRINGS 

. . Physical Reservoir Data 

. .Temperature "C 

Water: 17" t o  45°C 
Bottom: 27" t o  80°C (Forbes, 1975) 
Subsurface: 

Measured 80°C, b u t  probably higher - up t o  150°C (White) 

. .Estimated Non-Electric Energy Potential (MBtuh* 30 years) : 

6 x 1015 cal ./year 

. .Type o f  Overlaying Rock: 

..Estimated Depth t o  Top of Reservoir (meters): 
See Below 

608' (185 m )  CAP rock t o p  205' (59 m )  (Forbes, 1975) 

. .S i te  Land Status 

. .Total Acres: 22,400 

Federal Acres: 22,080 
State  Acres: 319.96 

..Total Acres Leased: pl 

. .Geothermal Development Status: 

None t o  date. No leasing planned on Federal or Indian lands a t  
t h i s  time. . 

. .Local and Sta te  Attitude Toward Geothermal Development: 

C.J. Phi l l ips ,  lessee and manager of the Pilgrim Hot S p r i n g s  i s  
authentically interested i n  development. He has said he would l ike  
t o  promote electr ical  production as well as the cascading usages of 
geothermal waters. He envisions a town here. Local leg is la tors  
are  enthusiastic as are  Nome residents to  the electr ical  develop- 
ment. Natives appear interested in agricultural development. 
Dril l ing money appropriated 

..Land Use and Population: 

There are no year-round residents. 
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SITE LOCATION AND PHYSICAL DESCRIPTION 

SITE: PILGRIM HOT SPRINGS 

. . L a t i t u d e :  65" 06 'N  

. .Longi tude:  164" 55'W 

. . R e c t i l i n e a r "  Belde leben,  Quad A-6, T4S, R31W, Sect. 36 

..County: Unorganized Borough 

. .Ad jacent  Count ies:  

..Topography: 

Spr ings  l o c a t e d  on an abandoned meander o f  t h e  P i l g r i m  R i v e r .  
P i l g r i m  V a l l e y  i s  mant led by  a l l u v i a l  f i l l .  PC mountains exposed 4 
m i l e s  no r th .  CR i n t r u s i v e  3 m i l e s  t o  sou th  and eas t .  Marshy w i t h  
some subsidence t o  n o r t h  toward s p r i n g s .  (Sapping) 

. .Present  Land Use: 

Used f o r  r e c r e a t i o n  and summer gardening.  

. .Fu ture  Land Use Plans: 

The S t a t e  a p p r o p r i a t e d  monies f o r  an e x p l o r a t i o n  e f f o r t  a t  P i l g r i m .  
DOE i s  c o n s i d e r i n g  a b i l l  t o  e s t a b l i s h  an a g r i c u l t u r a l  s t a t i o n  a t  
t h e  sp r ings .  T h i s  w i l l  be under  t h e  d i r e c t i o n  o f  t h e  U n i v e r s i t y  o f  
Alaska. There has been i n t e r e s t  i n  t h e  development o f  a f i s h  
ha tchery ,  a long  w i t h  a r e i n d e e r  research  c e n t e r .  More r e c r e a t i n o  
f a c i l i t i e s  a r e  planned. When techno logy  comes on l i n e  t h e  Nome 
Power f a c i l i t y  has shown cons ide rab le  i n t e r e s t  i n  e l e c t r i c  power. 

. .Aes the t i cs :  

Very a t t r a c t i v e ,  no permaf ros t ,  w i  1 derness s e t t i n g .  

. . H i s t o r i c a l  /Archaeol  o g i c a l  S i g n i f i c a n c e :  

Eskimo Name: Kruzgamepa. Gold m i n i n g  r e s o r t  f o r  Nome g o l d  
stampede. Vegetables grown. C a t h o l i c  m i s s i o n  school  f o r  n a t i v e s  
c l o s e d  1942. I t  was an orphanage. Used f o r  space hea t ing .  107 
orphans. ( P h i l  1 i p s  - personal  c o n t a c t ) .  
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. .Comments and C r i t i c a l  Issues:  

Proposed w i l d l i f e  r e f u g e  on ( d ) ( 2 )  l ands  t o  Nor th.  I t  i s  l o c a t e d  
i n  an undeveloped area  which i s  always a c r i t i c a l  i s s u e  t o  env i ron -  
m e n t a l i s t s  w i t h i n  the  S t a t e  o f  Alaska. Land s t a t u s  n o t  ve ry  c l e a r  
as t h e  Na t i ves  have o v e r s e l e c t e d  and have n o t  r e c e i v e d  t h e  p a t e n t  
t o  any l a n d  y e t .  B e r i n g  S t r a i t s  N a t i v e  C o r p o r a t i o n  has n o t  s igned 
easement agreement WITH D O I ,  and a r e  i n  l i t i g a t i o n  o v e r  proposed 
easements. BLM w i l l  n o t  t r a n s f e r  l ands  u n t i l  a d e c i s i o n  i s  made. 
T h i s  shou ld  be l a t e  1980. 

S t a t u s  o f  Church vs. P h i l l i p s  vs. S t a t e s  R i g h t s  t o  be determined 
b e f o r e  w e l l  i s  d r i l l e d .  

GEOLOGICAL/GEOPHYSICAL DESCRIPTION 

SITE: PILGRIM HOT SPRINGS 

. .Geologic  D e s c r i p t i o n :  

Qua te rna ry  a1 l uv ium covers  much o f  t h e  Val l e y  o f  t h e  P i l g r i m  R i v e r .  
I n  t h e  K i l g l u a i k  Mountains t o  t h e  south  and Hen and Chickens Mount- 
a i n s  t o  t h e  n o r t h  o f  t h e  area, bedrock c o n s i s t s  o f  v a r i o u s  meta- 
morphic  rocks  o f  Precambrian age. Medium t o  f i n e  g r a v e l  b i o t i t e  
g r a n i t e  o f  c re taceous age i s  i n t r u d e d  l o c a l l y  i n t o  t h e  metamorphic 
rocks .  The K i g l u a i k  F a u l t ,  down thrown t o  t h e  n o r t h ,  t r e n d s  e a s t  
n e a r  t h e  n o r t h e r n  edge o f  t h e  mountains. Numerous n o r t h  t r e n d i n g  
f a u l t s  a r e  mapped, one of which i s  p r o j e c t e d  under  t h e  V a l l e y  f i l l  
1.5 m i l e s  (2.4 km) e a s t  of t h e  Ho t  Spr ings  (McFadden, 1971). 

The h o t  waters  o f  t h e  s p r i n g  system appear t o  be con ta ined  i n  
seve ra l  abandoned stream sand channels  i n  t h e  v i c i n i t y .  Temper- 
atures o f  7 O o C  and 3 foot (2 .7  m) depths have been recorded here. 

. .Geophysical Summary: 

S t e f f a n o  and Assoc ia tes  o f  Anchorage have conducted c u r s o r y  r e s i s -  
t i v i t y  i n  t h e  area. Forbes o f  t h e  U. o f  A. has conducted a se ismic  
r e f r a c t i  n and geomagnetic p r o f i l e ,  ac ross  t h e  s p r i n g  s i t e .  
(Forbes, 1975) A work p l a n  i n c l u d i n g  a i r  borne magnetometer o f  
se ismic ,  g r a v i t y  and r e s i s t i v i t y  i s  now be ing  cons ide red  t o  a i d  i n  
de te rm in  ng t h e  b e s t  s i t e  f o r  d r i l l i n g  an e x p l o r a t o r y  w e l l  i n  t h e  
a rea. 

. .Geologic  Hazards: 

The s a t u r a t e d  sands y u l d  ha rbo r  f o u n d a t i o n  problems. There i s  a 
25  square m i l e  (65  km ) area  f r e e  o f  pe rmaf ros t  b u t  o t h e r  l ands  i n  
t h e  area  do have pe rmaf ros t  problems. 
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RESERVOIR CHARACTERISTICS 

SITE: PILGRIM HOT SPRINGS 

. .Reservo i r  Temperature: 150°C m i g h t  be g r e a t e r  (White, 1975). 

. .Subsurface: 150°C 

. .Geochemical : 

S i 0  : 137 100 (White, 1975) 
Na-c-Ca: 146 

. .Tota l  D isso lved  Sol i d s :  

G r e a t e r  than recorded.  
water  m ix ing .  

Es t ima te  by  f a c t o r  o f  1/3 due t o  ground 

. . F1 u i d  Chemi s t r y :  

S i02  
A1 
Fe 
Ca 
Mg 
Na 
K 
L i  
NH 

F 
B r  
B 
PH 
Temp. "C 

100 
0.04 --- 

530 

1450 
61 

1.4 

4.0 

30.1 

24 
3346 

--- 
--- 

4.7 

2.4 
6.75 

--- 

55 

. .Est imated N o n - E l e c t r i c  Energy P o t e n t i a l  (MBtuh 30 y e a r s ) :  

.6 x 1 0 l 8  c a l .  (White, 1975) 

. .Subsurface Area o f  Reservo i r :  
2 

3 1.5 km 
Volume: 2.75 km 
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LAND OWNERSHIP AND LEASING 

SITE: PILGRIM HOT SPRINGS 

. .Land Ownership 

. .To ta l  Acres: 24,400 

Federa l  Acres: 22,080 
S t a t e :  P, 
P r i v a t e :  319.96 

..Land Leased 

T o t a l  Acres: 24,400 
Federa l  : 22,080 
S t a t e :  P, 
P r i v a t e :  319.96 

. . T e n t a t i v e  Lease Sale Dates: None Planned. P r i v a t e :  10  acres, 7/78. 

..Summary o f  Leas ing  S ta tus  and Needs: 

None a t  t h i s  t ime.  Not  l i k e l y  t o  be any l e a s e  u n t i l  l a n d  i s  
pa ten ted  by  Na t i ves .  

GEOTHERMAL DEVELOPMENT STATUS 

SITE: PILGRIM HOT SPRINGS 

. .Presen t  Development S ta tus :  

Used as p r i v a t e  r e s o r t  and garden. 

. .P ro jec ted  o r  Planned Development: 

B a t t e l l e  NW has shown i n t e r e s t  i n  i n i t i a t i n g  a r e i n d e e r  research  
c e n t e r  u s i n g  t h e  geothermal water  f o r  t h e  b e n e f i t  o f  t h e  c a l f i n g  
season and p r o t e c t i o n  a g a i n s t  t h e  elements. N a t i v e  C o r p o r a t i o n  has 
r e c e n t l y  shown i n t e r e s t  i n  t h e  development o f  t h e i r  s e l e c t e d  l ands  
f o r  a g r i c u l t u r a l  development. $245,000 was a p p r o p r i a t e d  by  t h e  
S t a t e  L e g i s l a t u r e  t o  complete an e x p l o r a t o r y  d r i l l  i n g  o p e r a t i o n  a t  
t h e  s p r i n g  d u r i n g  FY, 1978. , Match ing  money has been requested  o f  
t h e  Federa l  Department o f  Energy t o  deve lop  an a g r i c u l t u r a l  e x p e r i -  
ment s t a t i o n .  The exper iment  s t a t i o n  w i l l  ope ra te  over  a 15 y e a r  
p e r i o d  and w i l l  be a show case f o r  Nor the rn  Geothermal Technology. 
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INSTITUTIONAL CONS I DERATIOFIS 

SITE: PILGRIM HOT SPRINGS 

. . I n s t i t u t i o n a l  Requirements: 

The 319 ac res  (129 hec ta res )  h e l d  by  C.J. P h i l l i p s  has no r e q u i r e -  
ments on l a n d  i t s e l f  as he has r i g h t s  t o  t h e  geothermal s p r i n g s .  
Federal Lands: I n  o r d e r  f o r  any l e a s e  t o  be l e t  a s ta tement  o f  
concensus must be submi t ted  by  v i l l a g e  o r  r e g i o n a l  c o r p o r a t i o n  
depending on who i s  t o  r e c e i v e  t i t l e  o f  t h e  now f e d e r a l  lands.  
P a r t  3200, Geothermal Resource Leasing, CFR T i t l e  43. 

. .Agency and Pub1 i c  A t t i  tudes: 

Designated by  BLM as area  of e c o l o g i c a l  concern i n  t h e i r  ( d ) ( l )  
C l a s s i f i c a t i o n .  

N a t i v e  Corpo ra t i ons  a r e  p r o f i t  making e n t i t i e s  by  d e f i n i t i o n .  
Accord ing ly ,  t hey  have been r e c e p t i v e  t o  development. C. J. 
P h i l l i p s ,  p r o p r i e t o r  o f  spr ings ,  i s  ve ry  e x c i t e d  ove r  t h e  p rospec t  
o f  development. T h i s  i s  a c t i v e  p a r t i c i p a t i o n  by  t h e  B I A .  

. .Sta tus  o f  Requirements ( i .e . ,  E I A / E I S  Requi rements) :  

I t  i s  p robab le  t h a t  sur round ing  l ands  w i l l  be Na t i ve .  A t  t h i s  
t ime, no E I S  have been f i l e d ,  b u t  t h e  lands  have been assessed 
under  t h e  ( d ) ( l )  s tudy  by  t h e  Federa l -S ta te  Land Use Commission. 

S t a t e  funds have been approved. I n i t i a l  s tud i .es have been s t a r t e d  
on a work p lan .  Federa l  a s s i s t a n c e  has been requested.  

ENVIRONMENTAL FACTORS 

SITE: PILGRIM HOT SPRINGS 

..CLIMATE (From T e l l e r  - Approx.) 

. . P r e v a i l i n g  Winds: Eas t  

. . P r e c i p i t a t i o n  (Annual ) :  

14.5" (36.8 cm), i n c l u d i n g  50" (127 cm) snow. 

. .Average Temperature: 

Minimum: -9 t o  10°F (-23 t o  -12°C) i n  w i n t e r  
Maximum: 37 t o  57°F (2.8 t o  13.8"C) i n  summer (Se lk regg)  



A 

. .Degree Days (Annua l ) :  15,000 

. . A I R  QUALITY: No known p o l l u t a n t s  . 

..WATER QUALITY: No known p o l l u t a n t s  i n  a rea  

Mean annual r u n o f f :  2 c u b i c  f t . / pe r . / sec .  p e r  square m i l e .  

. .NOISE:  No human induced; 

. . BIOLOGICAL 

. .Dominant F l o r a :  

M o i s t  tundra,  cottonwood, b e r r i e s ,  l ow land  hardwood f o r e s t s .  

..Dominant Fauna: Moose, g r i z z l y  bea r  

TRANSPORTATION AND UTILITIES 

SITE: PILGRIM HOT SPRINGS 

. .U t i1  i ty o r  Energy Transmiss ion  C o r r i d o r s  and F a c i l  i t i e s :  

Nome City power l ines: D is tance  from t h e  s i t e  i s  a p p r o x i m a t e l y  65 
m i l e s  (105 km). 

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l i t i e s :  

Nome t o  T a y l o r  road. D is tance  from t h e  s i t e  i s  app rox ima te l y  7 
m i l e s  (11  km). Access t o  r i gh t -o f -way  easement ( s u b j e c t  t o  l i t i -  
g a t i o n )  has been approved. Senate B i l l  #384 i s  now be ing  debated 
t o  a p p r o p r i a t e  monies t o  b u i l d  spur  and upgrade road t o  Nome. 

POPULATION 

SITE: PILGRIM HOT SPRINGS 

..General D e s c r i p t i o n  o f  Popu la t i on :  

There a r e  p r e s e n t l y  no y e a r  round r e s i d e n t s  a t  P i l g r i m  Ho t  Spr ings .  
The g r e a t e r  Nome area (50 m i l e s  (80 km) t o  t h e  sou th )  has a popu- 
l a t i o n  o f  7,000 people. W i th  2,535 peop le  w i t h i n  t h e  c i t y  l i m i t s .  
The l a b o r  f o r c e  o f  Nome and nearby r u r a l  v i l l a g e s  r a n g i n g  f rom 
S tebb ins  t o  Shishmaref  i n c l u d e  a l a r g e  supp ly  o f  s k i l l e d ,  semi- 
s k i l l e d  and u n s k i l l e d  peop le  a v a i l a b l e  f o r  work. (Nome P r o f i l e )  

. .Present  Land Use: 

The P i l g r i m  area  i s  p r e s e n t l y  used f o r  a g r i c u l t u r e  on a smal l  s c a l e  
commercial b a s i s  d u r i n g  t h e  summer. The market  i s  Nome. 
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Nome's econany i s  m a i n l y  t h a t  of a government / t ransporatat ion 
cen te r .  The m in ing  i n d u s t r y  i s  s t i l l  a c t i v e  i n  t h e  area however. 

. .Future  Land Use: 

P o s s i b l e  development o f  t h e  o f f s h o r e  o i l  p o t e n t i a l  shou ld  take  
p l a c e  i n  t h e  n e x t  decade. M ine ra l  p r o d u c t i o n  seems l i k e l y  as meta l  
p r i c e s  skyrocket .  

' Renewable resources  such as a g r i c u l t u r e  a r e  be ing  cons idered f o r  
f u t u r e  development, e s p e c i a l l y  i n  t h e  P i l g r i m  Spr ings  area. 
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SITE: Serpen t ine  

RESOURCE: H o t  Spr ings  (Waring, 1917) 

LATITUDE & LONGITUDE: 65" 51 '  N; 164" 42I.W 

QUADRANGLE: Bendeleben, T6N, R29W, KRM 

BARRIER: BLM d iscourag ing  use 

RECOMMENDATION: Poss ib le  r e s o r t  area 

DESCRIPTION : 

Located i n  t h e  no r thwes t  p o r t i o n  o f  t h e  Seward Pen insu la ,  Serpen- 
t i n e  Spr ings  i s  w i t h i n  t h e  Serpen t ine  Ho t  Sp r ings  P.G.R.A., 68,965 
ac res  (27,910 h e c t a r e s ) .  The s p r i n g s  l i e  i n  t h e  smal l  v a l l e y  o f  
t h e  Serpen t ine  R ive r ,  perhaps 20 '  (60  m) from t h e  c reek  (Ogle, 
1976). 

There a r e  sp r ings  i n  two main areas, about  .5 m i l e s  (800 m )  a p a r t  
on Hot  Sp r ings  Creek. Discharge a t  t h e  e a s t e r n  s p r i n g  i s  es t ima ted  
a t  about  35 ga l  . / m i l .  (132 l / m ) ,  w i t h  tempera ture  measured a t  77OC 
( M i l l e r ,  1973). B i l l  Ogle v i s i t e d  t h e  s p r i n g s  i n  1976 and measured 
t h e  tempera ture  a t  what i s  thought  t o  be t h e  e a s t e r n  s p r i n g  a t  68°C 
w i t h  a f l o w  r a t e  o f  26.5 gpm (98  lm) .  

The h o s t  rock  i s  b i o t i t e  g r a n i t e ,  which i s  p a r t  o f  t h e  Serpen t ine  
h o t  s p r i n g s  p l u t o n  about  1.0 m i l e s  (1 .6 km) from t h e  f a u l t e d  con- 
t a c t  w i t h  t h e  c o u n t r y  rock  which i s  Precambrian m e t a s i l t i t e  and 
r e l a t e d  rocks  (Sa insbury  and o the rs ,  1969). 

A n a l y s i s  suggests  a r e s e r v o i r  tempera ture  o f  140°C. The S i 0  
tempera ture  i s  132°C; Na%Ca i s  161°C (Whi te ,  1975) .  Es t imate8 
ener  y c o n t e n t  i s  .2 x 10 c a l o r i e s ,  which i s  s p e c u l a t i v e  (White,  
19753. Chemical a n a l y s i s  f o r  t h e  s p r i n g s  i s :  

S i 0 2  
A1 
Fe 
Ca 
Mg 
Na 
K 
L i  
NH 
HCa3 

F 
B r  
B 
PH 
Temp. "C 

90 
0.06 

. O l  

0.35 
75 

800 
'41 --- 
--- 
57 

1.3 
1 .o 

6.0 
4.9 
2.9 

1450 

--- 
77 
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SOCIO-ECONOMIC:  

The l a n d  i n  t h e  area i s  under management o f  t h e  BLM. About one- 
t h i r d  o f  t h e  l a n d  area i s  be ing  cons ide red  f o r  p o s s i b l e  i n c l u s i o n  
i n t o  t h e  proposed Chukchi-Imuruk N a t i o n a l  Park under  S e c t i o n  ( d )  ( 2 )  
o f  t h e  Alaska N a t i v e  Claims S e t t l e m e n t  Act .  The o t h e r  t w o - t h i r d s ,  
i n c l u d i n g  t h e  sp r ing ,  i s  c l a s s i f i e d  as n a t i o n a l  i n t e r e s t  lands, o r  
( d )  ( 1 ) c l a s s i f i c a t i o n  under t h e  same a c t .  T h i s  would a l l o w  eventual  
development. 

The area has a h i s t o r y  o f  use. A t h r e e  bedroom c a b i n  and smal l  
b a t h  house a r e  b u i l t  near  t h e  sp r ing ,  b u t  abandoned. Water temper- 
a t u r e  i n  t h e  b a t h  house i s  a d j u s t e d  by m i x i n g  t h e  s p r i n g  wa te r  w i t h  
water  from t h e  r i v e r .  A smal l  a i r s t r i p  accommodates v i s i t o r s  t o  
t h e  s p r i n g s  . 
The BLM i s  c u r r e n t l y  d i s c o u r a g i n g  use o f  t h e  abandoned c a b i n  and 
t h e  s p r i n g  under c u r r e n t  programs. The p o t e n t i a l  use o f  t h i s  
s p r i n g  i s  dependent upon a change of p h i l o s o p h y  a t  t h e  BLM. 

The s p r i n g s  would a p p a r e n t l y  suppor t  app rox ima te l y  a 10 kw gener- 
a t o r  and be an i d e a l  p h y s i c a l  t e s t  s i t e  (Ogle, 1976). There i s  no 
apparent  u s e r  i n  t h e  area, however. A p o t e n t i a l  f o r  a r e s o r t  
e x i s t s  s i n c e  t h e r e  i s  a l r e a d y  an a i r s t r i p  f o r  access. 

The n e a r e s t  p o p u l a t i o n  c e n t e r  would be Kotzebue, n o r t h e a s t  about 
190 a i r  m i l e s  (160 km) across Kotzebue Sound. 

The s p r i n g s  have been p laced on t h e  h i s t o r i c a l  s i t e s  r e g i s t e r .  

E NV I RONM E NT : 

The n e a r e s t  c l i m a t e  s t a t i o n  i s  Shishmaref, on t h e  c o a s t  t o  t h e  
n o r t h .  The p r e c i p i t a t i o n  t h e r e  averages 8" (20  cm) w i t h  33" 
( 8 4  cm) of snow. The average summer temperatures range from 33 t o  
54°F ( 0  t o  12°C); w i n t e r  averages -12 t o  7 ° F  ( -24 t o  -14°C). 
Extremes o f  -48 and 78°F ( -44  and 26°C) have been recorded. 

The h e a t i n g  degree days average about  15,500 annua l l y .  

Mean annual r u n o f f  averages about 1 cu. f t . /sec. /sq.mi.  i n  t h i s  area 
o f  Alaska. 

The f l o r a  i s  general  l y  m o i s t  tundra.  Concen t ra t i ons  o f  g r i z z l y  
bear  and moose have been no ted  i n  t h e  area (Selkregg,  1976). 

The area around t h e  s p r i n g s  g e n e r a l l y  has occurrences o f  perma- 
f r o s t .  The immediate s p r i n g  area, however, does n o t .  

KEY CONTACT: BLM, Fai rbanks 
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REFERENCE:  
e;\ 

M i l l e r ,  1573 Chemical Study o f  Hot  Sp r inss  
Nor thwest  Regional P r o f i  1 es 
Ogle, V i s i t  t o  Ho t  Sp r ings ,  1976 
Wari ng , 191 7 S p r i  ngs Study 
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SITE: Inmachuk H o t  S p r i n g  

LATITUDE AND LONGITUDE: 65"  53'N 163" 12'W 

RESOURCE: Waring, 1917 

QUADRANGLE : Bendel eben , T6N, R21 W, KRM Approx. 

B A R R I E R :  I n c l u d e d  i n  area of B e r i n g  Land B r i d g e  N a t i o n a l  Monument 

R EC OM ME NDAT I O N  : Ex p 1 o r a  t i on 

D E S C R I  PTION : (War i ng , 1 91 7 )  

No a c t u a l  s c i e n t i f i c  da ta  has been gathered concern ing  t h e  sp r ings ,  
b u t  t h e  temperature o f  t h e  wa te r  has been e s t i m a t e d  t o  be l e s s  than  
100°F (38°C). I t  i ssues  from c r y s t a l l i n e  l i m e s t o n e  and forms a 
s h a l l o w  st ream 3 t o  4 f e e t  ( .9 t o  1.2 m) wide)  (Waring 1917).  

SOC I O -  ECONOM I C : 

Located w i t h i n  t h e  Imuruk Lake PGRA. 

The s e t t i n g  of t h e  s p r i n g s  i s  i n  t h e  Fai rhaven m i n i n g  d i s t r i c t ,  20 
m i l e s  (32 km) sou th  of Deer ing. There i s .  a road t o  t h e  m i n i n g  
d i s t r i c t  and a t r a c t o r  t r a i l  t h a t  p r o b a b l y  goes t o  t h e  s p r i n g .  

The m i n i n g  d i s t r i c t  produced go ld ,  s i l v e r ,  copper, i r o n ,  z i n c ,  l e a d  
and manganese. The c l a i m  s t a k i n g  was widespread. A t o t a l  o f  
527,000 oz. of g o l d  was mined, l a r g e l y  from t h e  Inmachuk R ive r ,  
Penmel R i v e r  and Candle Creek area. Some m i n i n g  c o n t i n u e s  today.  

Because o f  t h e  temperature of t h e  s p r i n g  and i t s  assumed assoc i -  
a t i o n  w i t h  a zone of minor  f a u l t i n g ,  I t  can be assumed t h a t  t h e  
p o t e n t i a l  f o r  development would be r e s t r i c t e d  t o  l o c a l  
r e c r e a t i o n a l .  

There a r e  t h r e e  c l a s s i f i c a t i o n s  of  l a n d  owners i n  t h e  area. The 
v i l l a g e  o f  Deer ing has s e l e c t e d  l ands  a long  t h e  Inmachuk R ive r ;  
t h e r e  a r e  m i n e r a l  leases and p a t e n t  ho lde rs ;  and t h e r e  a r e  Federal  
( d ) ( l )  lands.  A l l  t h r e e  types of l ands  l o c a t e d  w i t h  t h e  Imuruk 
Bas in  - PGRA. 

December 1, 1978, P r e s i d e n t  C a r t e r  des igna ted  t h e  B e r i n g  Land 
B r i d g e  N a t i o n a l  Monument t o  t h e  west of t h e  sp r ings .  The presence 
o f  such a u n i t  has proven t o  he an impediment t o  l a r g e  s c a l e  de- 
velopment i n  Alaska. 

E NV I RONM E NT : 

The area has a s i m i l a r  c l i m a t e  t o  t h a t  of Candle t o  t h e  east .  The 
mean annual temperature i s  p robab ly  about  20°F ( - 7 ° C ) .  Summer 
averages 42 t o  69°F ( 6  t o  21°C).  W in te r  i s  -24 t o  -1°F ( -31 t o  
-17°C). P r e c i p i t a t i o n  i s  17.3" (44  cm), i n c l u d i n g  56" (142 cm) of Q 
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snow. The a rea  has c o n s i d e r a b l e  p e r m a f r o s t  and i n  t h e  neighborhopd 
o f  70 f r o s t  f r e e  days. Mean annual r u n o f f  i s  1.2 c . f . / sec . /m i le  . 
The area has a dominant m o i s t  t und ra  f l o r a .  There a r e  sone moose 
i n  t h e  area, b u t  game i s  r a t h e r  scarce. 

Thermokarst  e r o s i o n  and tund ra  damage would be m a j o r  concerns i n  
area. 

REFERENCE: 

Waring, G.A. "Minera l  Sp r ings  of A laska"  U.S.G.S. Water Supply  
Paper #492. 

F l o f f i t ,  F. "The Fai rhaven Gold Placers,  Seward Peninsula,  Alaska".  
U.S.G.S. Survey B u l l e t i n  8247, p l .3 ,  1905. 

Nor thwes t  Regional P r o f  il e 
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S I T E :  Imuruk Lake 
A 

RESOURCE: Recent Vo lcan ic  F i e l d  

LATITUDE & LONGITUDE: 65" 3 0 '  N; 163" 1 5 '  W 

BARRIER:  Bendeleben Quadrangle - No end u s e r  

RECOMMENDAT ION: None 

D E S C R I P T I O N :  

The Imuruk Lake area i s  u n d e r l a i n  by  metamorphic rocks  o f  Pa leozo ic  
age, g r a n i t e  rocks  o f  p robab le  l a t e  J u r a s s i c  o r  e a r l y  Cretaceous 
age and sediments and l a v a  f l o w s  o f  l a t e  Cenozoic age. There a r e  
f i v e  v o l c a n i c  fo rma t ions  i n  t h e  area. The Kugurk Volcanics,  
Imuruk, Gosl ing,  Cami l l e  and L o s t  Jim i n  c h r o n o l o g i c a l  o rde r .  The 
L o s t  Jim f l o w s  were emplaced w i t h i n  t h e  l a s t  few thousand yea rs .  
Most o f  t h e  v o l c a n i c  rocks  have compos i t i ons  near  t h e  boundary 
between b a s a l t  and andesi te .  . V o l c a n i c  e r u p t i o n s  i n  t h e  Imuruk Lake 
a rea  p r o b a b l y  have been spaced a t  i n t e r v a l s  o f  f i v e  t o  t e n  thousand 
years t h roughou t  most o f  Cenozoic t ime. There a r e  seven m a j o r  
v o l c a n i c  vents.  These a r e  l i s t e d  on t h e  r e g i o n a l  map. (Hopkins)  

SOCIO-ECONOMIC:  , 

The Imuruk Lake area, u n t i l  r e c e n t l y ,  has been one o f  t h e  g e o l o g i -  
c a l l y  l e a s t  exp lo red  p a r t s  o f  t h e  Seward Peninsula.  There i s  
d i f f i c u l t  t e r r a i n  t o  n e g o t i a t e  and a l a c k  o f  p r o m i s i n g  rnineral  
resources.  The e x i s t e n c e  of l a r g e  expanses o f  n e a r l y  f l a t  t e r r a i n  
on some o f  t h e  younger l a v a  f l o w s  l e d ,  t o  a b r i e f  c o n s i d e r a t i o n  of 
t h e  p o s s i b i l i t y  of l o c a t i n g  a m i l i t a r y  a i r f i e l d  t h e r e  i n  t h e  
1940 's .  There a l s o  was t h e  c o n s t r u c t i o n  o f  t h e  Fai rhaven D i t c h ,  
a s s o c i a t e d  w i t h  m in ing  a c t i v i t i e s .  T h i s  has been t h e  e x t e n t  o f  
human a c t i v i t i e s  i n  t h e  area. 

Because o f  t h e  extreme remoteness and t h e  l a c k  o f  any t r a n s p o r -  
t a t i o n  t o  t h e  Basin, t h e r e  i s  l i t t l e  chance o f  any development i n  
t h e  area, resource  wise. The l a n d  i n  q u e s t i o n  i s  c l a s s i f i e d  ( d ) ( 2 )  
under ANCSA and w i l l  p robab ly  be i n c l u d e d  i n  Chuckchi-Imuruk 
N a t i o n a l  Reserve, which w i l l  p r e c l u d e  any development i n  t h e  
f u t u r e .  T h i s  i s  a l s o  t h e  area o f  t h e  Denbigh F l i n t  complex, t h e  
o l d e s t  we1 1 known human c u l t u r e  s i t e  i n  no r thwes te rn  Alaska. 

ENVIRONMENT: 

( E x t r a c t e d  from t h e  Nor thwest  Regional P r o f i l e ) .  

There i s  c o n s i d e r a b l e  pe rmaf ros t  i n  t h e  area; when measure, i t  was 
o n l y  70' deep though. The c l i m a t e  th roughou t  t h e  area i s  t y p i c a l  
o f  t h e  Seward Peninsula.  The sumincr averages 42 t o  69°F (5.5 t o  
20.5"C). W in te r  ranged f r a n  -24 t o  1°F (-31 t o  -18°C). P r e c i p i -  
t a t i o n  i s  p robab ly  between 7 t o  8 inches ( 1 7  t o  20 cm) a n n u a l l y .  
More than 50% o f  t h e  annual p r e c i p i t a t i o n  occurs d u r i n g  a w e l l  
d e f i n e d  r a i n y  season ex tend ing  f rom J u l y  th rough  September. 
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The b a s i c  v e g e t a t i o n  th roughou t  i s  tundra.  Small  t h i c k e t s  o f  
a l d e r s  a r e  p r e s e n t  i n  a few mountain v a l l e y s  and i n  t h e  younger 
l a v a  f l ows .  G r i z z l y  bears, wo lve r ines ,  foxes, and wolves, as w e l l  
as t h e i r  prey, l i v e  i n  t h e  area. 

Imuruk Lake has severa l  spec ies o f  f i s h  and mo l lusks .  

REFERENCE: 

Hopkins, D . M .  "Geology of t h e  Imiiruk Lake Area, Seward Peninsula,  
A1 as kall . 
Nor thwes t  Regional P r o f i l e  
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SITE: Lava Creek 

RESOURCE: Ho t  Sp r ings  ( M i l l e r ,  1973) 

LATITUDE & LONGITUDE: 65" 13 '  N; 162" 5 4 '  W 

QUADRANGLE: Bendeleben, T35, R21W, KRM 

BARRIER:  Remote L o c a t i o n  

R ECOM ME N DAT I 0 N : None 

I 

D E S C R I P T I O N :  

T h i s  s p r i n g  i s  n o t  l o c a t e d  w i t h i n  a PGRA. There i s  one p r i n c i p l e  
s p r i n g  on t h e  e a s t  s i d e  o f  Lava Creek, abou t  30 meters above v a l l e y  
f l o o r .  I t  has a s t r o n g  f l ow ,  n o t i c e a b l e  H S odor. The s p r i n g  i s  
almost on t h e  c o n t a c t  between l a t e  Cretacegus q u a r t z  monzoni te of  
t h e  Bendeleben p l u t o n  and magmatic zone o f  Precambrian age. B i o -  
t i t e  sample f rom Bendeleben p l u t o n  has y i e l d e d  i(: A r  age of 79.8MY 
( p l u s  o r  minus) 2.4 m i l l i o n  y e a r s  ( M i l l e r  and o the rs ,  1972). P a r t s  
o f  f l o o r  o f  Lava Creek u n d e r l a i n  b y  b a s a l t  of Qua te rna ry  age. 

S i o 2  
A 1 
Fe 
Ca 
Ng 
Na 
K 
L i  
NH 

F 
B r  
E 

Temp. "!: 
PH 

70 

S O C I O - E C O N O M I C :  

T h i s  s p r i n g  i s  l o c a t e d  25 m i l e s  (40  km) n o r t h e a s t  o f  t h e  v i l l a g e  o f  
Counci l  (pop. about  50).  There i s  no access o t h e r  than  h e l i c o p t e r  
o r  a l l - t e r r a i n  v e h i c l e s  i n  surimer, dog s l e d  i n  w i n t e r .  Because o f  
t h e  remoteness o f  t h i s  s p r i n g ,  t h e r e  appears t o  be no p rospec ts  f o r  
development a t  t h i s  t ime. 

The area appears t o  have a h i g h  p o t e n t i a l  f o r  m i n e r a l i z a t i o n ,  b u t  
no me ta l s  p r o v i n c e  has been des igna ted  f o r  t h e  area, a l t hough  mines 
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have been l o c a t e d  some 70 m i l e s  (113 km) t o  t h e  west. The l a n d  i n  
and around t h e  s p r i n g s  have been e i t h e r  s e l e c t e d  by t h e  v i l l a g e  o f  
Counci l  under ANCSA o r  remain as Federal  ( d ) ( l )  p u b l i c  i n t e r e s t  
lands.  T h i s  has n o t  been des igna ted  P.G.R.A. by  1J.S.G.S. 

ENVIRONMENT: 

E x t r a c t e d  from t h e  Nor thwest  Regional  P r o f i l e .  

Pe rmaf ros t  i s  con t inuous  th roughou t  t h e  reg ion ,  b u t  i s  n o t  as t h i c k  
as i n  more n o r t h e r n  areas. The c l i m a t e  i s  t r a n s i t i o n a l ,  t h e  summer 
average tempera tu res  r u n  f rom 38 t o  64°F (3.3 t o  17.7"C). Average 
w i n t e r  temperatures r u n  from -9 t o  15°F. Counci l  has recorded a 
low o f  -45°F (-40°C) and a h i g h  o f  86°F (30°C). P r e c i p i t a t i o n  
averages 14 i nches  (36  cm) w i t h  46 i nches  (117 cm) o f  snow. There 
a r e  14,700 h e a t i n g  degree days and approx ima t9 l y  77 f r o s t  f r e e  
days. Mean annual r u n o f f  i s  1.2 cu. f t . /sec. /mi .  . 
The dominant f l o r a  i s  m o i s t  t und ra  and t h e  dominant fauna i s  moose 
and g r i z z l y  bear, which have a low p o p u l a t i o n  d e n s i t y .  M a j o r  
e c o l o g i c a l  concerns would be the rmokars t  e r o s i o n  and damage t o  
tundra,  which takes  many seasons t o  regenerate.  

REFERENCE: 

M i l l e r ,  T.P.; Barnes, F.; and Pa t ton ,  W . W . ,  Jr .  "Geologic  S e t t i n g s  
and Chemical C h a r a c t e r i s t i c s  of Hot Sp r ings  i n  C e n t r a l  and idestern 
Alaska" .  USGS Open F i l e  Report ,  1971. 

Nor thwest  Regional  P r o f i l e  
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S I T E :  Kwin iuk  ( B a t t l e s h i p )  

RESOURCE: Hot  Spr ings  ( M i l  l e r ,  1973) 

LATITUDE & LONGITUDE: 64" 42 '  N; 162" 28 '  W 

QUADRANGLE: Solomon, T8N, R21W, KRM 

B A R R I E R :  Remote l o c a t i o n  

RECOMMENDATION: Smal 1 sca le  space h e a t i n g  subs is tences  

DESCRIPTION: 

Located 9 m i l e s  (14 kin) no r thwes t  o f  t h e  v i l l a g e  o f  E l i m  near  t h e  
boundary o f  t h e  Darby mountain P.G.R.A., 229,670 acres  (92,947 
hec ta res ) .  Two ne ighbor ing  h o t  s p r i n g  l o c a l i t i e s  have been r e -  
p o r t e d  w i t h  d i s t i n c t l y  s u l f u r a t e d  waters  near  t h e  Kwin iuk R i v e r  
(Waring, 1917). One p r i n c i p l e  s p r i n g  about  100 f e e t  (161 km) n o r t h  
o f  Kwin iuk  R i v e r  has an es t ima ted  temperature o f  between 40 t o  50°C 
( M i l l e r ,  1973). Chemical a n a l y s i s  i s :  

S i02  
A1 
Fe 
Ca 
Mg 
Na 
K 
L i  
NH 

F 
B r  
B 

Temp. "C 
PH 

45 --- 
--- 
139 

0.1 
500 

9 --- 
--- 

19.2 --- 
-e- 

912 
5.8 
4.0 
1 .o 
7.3 --- 

The s p r i n g  i s  i n  t h e  Darby P lu ton ,  about  2 m i l e s  (3.2 km) from 
c o u n t r y  rock,  and on o r  near  conspicuous l i namen ts  i n  p l u t o n  
con tac ts .  Darby P l u t o n  i s  l a t e  Cretaceous i n  age ( M i l l e r ,  1973). 
The c o u n t r y  r o c k  i s  c h i e f l y  Precambrian v o l c a n i c  and metamorphic 
rocks .  The s t r u c t u r a l  t r e n d  i s  n o r t h e a s t  a r c i n g  t o  t h e  west  a t  t h e  
nor thend o f  t h e  f a u l t  system. 

S O C I O - E C O N O M I C :  

The s p r i n g  i s  l o c a t e d  w i t h i n  t h e  Nor ton  Bay N a t i v e  Reserva t ion .  
Any development would have t o  be approved by Loca l  T r i b a l  Counci l  
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The E l i m  V i l l a g e  C o r p o r a t i o n  and then by t h e  Bureau o f  I n d i a n  
A f f a i r s  r e p r e s e n t a t i v e  agency t h e  Nor ton Sound H e a l t h  Corpo ra t i on .  
P r e s e n t l y  t h e  s p r i n g s  a r e  l o c a t e d  i n  a r a t h e r  remote p o r t i o n  o f  t h e  
r e s e r v a t i o n .  They can be reached by r i v e r  b o a t  a long  t h e  Kw in iuk  
R i v e r  system. There i s  no u t i l i z a t i o n  a t  t h i s  t ime. There a r e  
p l a c e r  m i n i n g  o p e r a t i o n s  w i t h i n  t h e  area.  

The n e a r e s t  l o g i s t i c s  c e n t e r  would be E l i m , - a  v i l l a g e  o f  220 people.  
E l i m ' s  economy i s  c h i e f l y  subs is tence w i t h  some t i m b e r  and f i s h i n g  
i n d u s t r y .  

The un ique  i n d i v i d u a l i s t i c  c h a r a c t e r  o f  t h e '  n a t i v e  people i n  t h i s  
area would make a remote c o t t a g e  i n d u s t r y  a p p l i c a t i o n  a reasonable 
use o f  t h e  s p r i n g .  

ENVIRONMENT: 

The n e a r e s t  c l  i m o t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Go lov in .  The 
average summer tern e r a t u r e  ranges f rom 38 t o  64°F ( 3  t o  18°C); 
w i n t e r  -9 t o  15°F f-23 t o  -9°C). Extremes o f  -45 and 86°F (-43 t o  
30°C) have been recorded. The average y e a r l y  p r e c i p i t a t i o n  i s  j u s t  
14" (36 cm) whi fh i n c l u d p  46" (116 cm) of snow. Mean annual 
r u n o f f  i s  1 ft. /sec./mi. . The annual h e a t i n g  degree days i s  
approxima t e l  y 14,800. 

The dominant f l o r a  i s  h i g h  bush tundra.  The s p r i n g  area i s  a range 
f o r  Musk Oxen as w e l l  as G r i z z l y  bears.  Other  mammals i n h a b i t  t h e  
a rea  b u t  a r e  n o t  cons ide red  abundant. The Kw in iuk  R i v e r  i s  a ma jo r  
anadromous f i s h  s t ream as we1 1. 

There i s  one env i ronmenta l  hazard concern ing  t h e  p e r m a f r o s t  i n  t h e  
area. Re la ted  e r o s i o n a l  and f l o o d  problems a r e  p o s s i b i l i t i e s .  

KEY CONTACT: Vi1 l a g e  Counci l ,  E l  i m  

REFERENCE: 

M i l l e r ,  1973 
Waring, 1917 
Nor thwest  P r o f i l e  
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SITE: Kachauik ( B a t t l e s h i p )  

RESOURCE: Hot Sp r ings  ( M i l l e r ,  1973) 

LATITUDE & LONGITUDE: 64" 48 '  N; 162" 5 5 '  W 

QUADRANGLE: Solomon, D-2, T9S, R18W, KRM 

B A R R I E R :  Remote l o c a t i o n ,  low temperature 

R E  COMMENDAT I O  14 : 

DESCRIPTION: 

Located 20 m i l e s  ( 3 0  km) n o r t h  of G o l o v i n  w i t h i n  t h e  Darby Mountain 
P.G.R.A., 229,670 acres.  One s p r i n g  on e a s t  s i d e  o f  e a s t  f o r k  
C h i f f  Creek on a smal l  bedrock t e r r a c e  about  25 meters above t h e  
creek.  There i s  an odor  and t h e  s p r i n g  has a temperature of 17°C. 
The chemical a n a l y s i s  i s  : 

S i02  
A1 
Fe 
Ca 
Mg 
PJ a 
K 
L i  
NH 

F 
B r  
B 

Temp. "C 
PH 

The s p r i n g  i s  i n  g r a n o d i o r i t e  o f  t h e  Kachauik P l u t o n  near  i t s  
c o n t a c t  w i t h  Precambrian Sch is tose  Marble.  The G r a n o d i o r i t e  i s  o f  
p robab le  Cretaceous age ( M i l  l e r ,  1973). The s t r u c t u r a l  t r e n d  i s  
NE/SW. 

SOC I O -  ECONOMI C : 

The n e a r e s t  p o p u l a t i o n  c e n t e r  i s  t h e  v i l l a g e  o f  Go lov in ,  20 m i l e s  
( 3 0  km) t o  t h e  south.  The v i l l a g e  has a p o p u l a t i o n  o f  119 people. 
There i s  a F i s h  Co-op processor  i n  t h e  v i l l a g e .  The s p r i n g s  
however a m e a r  t o  be across t h e  d i v i d e  f rom G o l o v i n  on t h e  Nor th  
s i d e  o f  Mi: Kachauik. 
by  a i r .  

Access t o  t h i s  remote area would have t o  be 
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The l a n d  i n  t h i s  p o r t i o n  of t h e  P.G.R.A. i s  under t h e  s tewardsh ip  
o f  t h e  B.L.M. The land  c l a s s i f i c a t i o n  i s  ( d ) ( l )  under  p r o v i s i o n s  
o f  t h e  Alaska N a t i v e  Claims Se t t l emen t  Act .  T h i s  c o u l d  a l l o w  
even t u  a1 deve l  optnen t. 

ENV I RONME NT: 

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Go lov in .  The 
summer temperatures range f rom 38 t o  64°F ( 3  t o  18°C); w i n t e r  -9 t o  
15°F ( -23"  t o  -9OC). Extremes o f  -45 and 86°F ( -43 t o  30°C) have 
been recorded.  The average y e a r l y  p r e c i p i t a t i o n  i s  j u s t  14" 
(36  cm) wh ich  i n c l u d e d  46 ' I3( l16 cm) 4f snow. Mean annual r u n o f f  i n  
t h e  s p r i n g  area i s  1 ft. /sec./mi. . The annual h e a t i n g  degree 
days i s  app rox ima te l y  14,800 (Sel kregg, 1976). 

The dominant f l o r a  i n  t h e  area  i s  up land spruce hardwood. There i s  
a m a j o r  anadromous f i s h  stream i n  t h e  area. The g r i z z l y  bear  i s  
one o f  t h e  dominant l and  mammals. The area i s  a l s o  a musk ox 
range. 

The t e r r a i n  around t h e  Darby mounta ins has d i scon t inuous  t o  con- 
t i  nuous pe rrna f r o s  t . 

KEY CONTACT: BLM, Fa i rbanks  

REFERENCE : 

M i l  l e r ,  1973 
Nor thwest  P r o f i l e  
Community Energy Survey 
U.S.G.S. 
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I 

CLEAR CREEK 

C lea r  Creek Hot Sp r ings  i s  l o c a t e d  15 m i l e s  ( 2 4  km) n o r t h  o f  t h e  v i l l a g e  
o f  E l i m  on t h e  Seward Peninsula.  The h o t  s p r i n g s  has always drawn 
a t t e n t i o n  because o f  t h e  suspected h i g h  f l o w  r a t e  o f  t h e  s p r i n g ,  Po- 
t e n t i a l  f o r  b i n a r y  e l e c t r i c a l  u t i l i z a t i o n  as w e l l  as space hea t ing ,  and 
cascading uses such as greenhouses has been e s t a b l i s h e d .  

The ma jo r  o b s t a c l e  t o  development a t  t h i s  t ime  i s  t h e  f a c t  t h a t  t h e r e  i s  
no road  t o  t h e  s p r i n g s .  The economics o f  t r a n s p o r t i n g  t h e  h o t  waters  o r  
e l e c t r i c i t y  from t h e  s p r i n g s  t o  E l i m  seem t o  be i m p r a c t i c a l  acco rd ing  t o  
economic p r o j e c t i o n s  by Sandia Labora to ry .  Pub1 i c  o p i n i o n  i n  t h e  area 
and t h e  s t a t e  remains r a t h e r  o p t o m i s t i c  i n  f u t u r e  development o f  t h e  
s p r i n g  however and perhaps t h e  road w i l l  be developed. 

The p r e s e n t  energy needs o f  t h e  v i l l a g e  o f  E l i m  i s  s u p p l i e d  by  an Alaska 
V i l l a g e  E l e c t r i c  Company U t i l i t y  System c o n s i s t i n g  o f  two 50 kw d i e s e l  
generators .  The peak l o a d  has been es t ima ted  a t  67 kw. T h i s  source i s  
supplemented by wood f o r  space hea t ing .  There have been t imes when t h e  
f u e l  o i l  supp ly  runs  s h o r t  because o f  severe weather o r  t r a n s p o r t a t i o n  
problems.  

The v i l l a g e  o f  E l i m  i s  l o c a t e d  w i t h i n  t h e  Nor ton  Bay N a t i v e  Reserva t i on .  
The h o t  s p r i n g s  themselves a r e  l o c a t e d  on Bureau o f  Land Management 
lands, about  5 m i l e s  n o r t h  o f  t h e  r e s e r v a t i o n  boundary. The e l e c t e d  
l e a d e r  o f  t h e  v i l l a g e  has suggested moving some o f  t h e  i n h a b i t a n t s  o f  
t h e  v i l l a g e  t o  t h e  h o t  sp r ings .  Wi th  t h i s  i n  mind a p o s s i b l e  l a n d  swap 
o f  some o f  t h e  r e s e r v a t i o n  l ands  f o r  t h e  h o t  s p r i n g s  area m i g h t  be a 
p r a c t i c a l  l a n d  t i  t le /easement  se t t l emen t .  

The h o t  s p r i n g s  themselves c o n s i s t  o f  t h r e e  sp r ings ,  c l o s e  t o  t h e  t r i b u -  
t a r y  o f  C l e a r  Creek, and on t h e  west s i d e  o f  t h e  creek.  The southern,  
and l a r g e s t ,  s p r i n g  i s  j u s t  below t h e  edge o f  a round t o p  h i l l  west o f  
t h e  stream, perhaps 250'  (76 m) above t h e  v a l l e y  f l o o r .  A second 
s p r i n g ,  a lmost as l a r g e ,  i s  j u s t  n o r t h  of t h e  t r i b u t a r y .  The t h i r d  
s p r i n g ,  perhaps 200 ya rds  (183 m) up t h e  s i d e  v a l l e y  from t h e  second, 
has a ve ry  smal l  f l o w .  

The temperature measurement o f  t h e  sou th  s p r i n g  was 147.9"F (64.4"C) 
w i t h  a f l o w  r a t e  o f  115 g a l l o n s  p e r  minute (435 l / m ) .  The n o r t h  s p r i n g  
measured 138.8"F (59.7"C) and a f l o w  r a t e  o f  90 g a l l o n s  p e r  m inu te  
(363 l / m )  . 
The e l e c t r i c a l  p o t e n t i a l  o f  t h e  n o r t h  s p r i n g  u t i l i z i n g  t h e  exper imenta l  
Sandia b i n a r y  genera to r  i s  20 t o  30 kw. The Sandia machine needs f r e s h  
wa te r  which c o u l d  be s u p p l i e d  by a c reek  nearby, b u t  one which may 
f r e e z e  i n  t h e  w i n t e r .  The combinat ion of t h e  two s p r i n g s  c o u l d  p r o b a b l y  
f u r n i s h  h e a t  and a minimal amount o f  e l e c t r i c i t y  t o  twenty t o  t h i r t y  
homes. 

The geology o f  t h e  area shows t h a t  t h e  s p r i n g s  a r e  i n  q u a r t z  monzoni te  
o f  t h e  Darby p l u t o n .  Less than  400 meters f rom t h e  c o n t a c t  w i t h  
Devonian l imestone.  The p l u t o n / l i m e s t o n e  c o n t a c t  i s  i n f e r r e d  t o  be a 
major  f a u l t  t r a v e l i n g  N18"E. T h i s  suggests t h a t  t h e  s p r i n g s  a r e  t h e  
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resul t  of  a deep circulating meteoric system t h a t  allows rainwater t o  
perculate t o  considerable depth then travel up the f a u l t  t o  flow o u t  a t  
the surface spring manifestation. No reservoir analysis has been con- 
ducted t o  date. 

The economics, log is t ics ,  and lack o f  reservoir knowledge combine t o  
discourage any production d r i l l i ng  so a l l  planning revolves a r o u n d  use 
o f  the spring. 

The Norton Bay Native Reservation has considerable wood resources. A 
sawmill was once operated a t  Elim. The mill has potential for  full-time 
operation c u t t i n g  lumber, pil ings,  e tc .  Entire northwest Alaska could  
benefit from the timber materials produced there. In New Zealand, a 
lumber mill uses geothermal energy t o  power i t s  en t i re  operation. I f  
such an application was t o  be used a t  Clear Creek on a small scale 
cascading uses should also be considered. I n  rural Alaska i t  i s  
important t o  u t i l i z e  the complete potential of any geothermal energy 
source. 

There are going t o  be niajor hurdles t o  j u m p  i n  getting the potential 
usages i n t o  production. The reservation has an elaborate channel of  
approval t h a t  includes approval by the Village Council , the Elim Village 
Corporation and then the Regional Representative o f  the Bureau of Indian 
Affairs Norton Sound Health Corporation for  any project right-of-ways, 
leases or land swaps. These in turn will have t o  be negotiated w i t h  the 
B . L . M .  which should take a nuinber of years under present understaffing 
and policies t h a t  are in e f fec t .  Funding must also be arranged for the 
road and the f a c i l i t y  i t s e l f .  For these reasons the development 
scenario i s  speculative and  the time l ine would re f lec t  the slow 
progress expected. 
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SITE DATA SUMMARY 

S I T E :  CLEAR CREEK 

. .Phys i ca l  R e s e r v o i r  Data 

. .Temperature "C 

Surface: 67°C 
Subsurface: 125°C 

. .Est imated N o n - E l e c t r i c  Energy P o t e n t i a l  (MBtuh* 30 y e a r s ) :  

2 x 1OI8 (Whi te  1975) 

. .Type o f  O v e r l a y i n g  Rock: 

. .Est imated Depth t o  Top o f  R e s e r v o i r  (me te rs ) :  
Q u a r t z  Monzoni te  

2 

. . S i t e  Land S t a t u s  

. .To ta l  ac res  P.G.R.A.:  229,670 

. .Geothermal Devel oprrlent S ta tus :  None 

. .Local and S t a t e  A t t i t u d e  Toward Geothermal Development: 

S t a t e  Energy O f f i c e  and F i s h  and Game have expressed i n t e r e s t  i n  
p r o j e c t  as w e l l  as U n i v e r s i t y .  The few v i l l a g e r s  t h a t  have heard 
o f  t h e  p r o j e c t  seem impressed. 

..Land Use and Popu la t i on :  

E l i m  I n d i a n  Reserva t i on  
V i l l a g e  o f  E l i m  - P o p u l a t i o n  - 170 

. .Comments and C r i t i c a l  I ssues :  

Eqdorsement o f  p r o j e c t  by Tanana C h i e f  Conference mandatory under  
r e s e r v a t i o n  s t a t u s .  I t  has t o  be shown t h a t  development w i l l  n o t  
d i s r u p t  i d e a l i z e d  l i f e s t y l e  as p r e s c r i b e d  by r e s i d e n t s  and t h a t  i t  
i s  d e s i r e d  by E l i m  r e s i d e n t s  themselves. The a c t u a l  s p r i n g s  a r e  
l o c a t e d  on BLM lands  r a t h e r  than t h e  Wative r e s e r v a t i o n  lands.  A 
road must be b u i l t  t o  t h e  s p r i n g s .  
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S I T E  LOCATION AND PHYSICAL D E S C R I P T I O N  

S I T E :  CLEAR CREEK 

. . L a t i t u d e :  64" 51 '  N 

. .Longi tude:  162" 18 '  N 

. . R e c t i l i n e a r :  T8S, R18W, KRM 

. .Topography: 

NE/SW t r e n d i n g  mountain system g l a c i a t e d  i n t e r l a i n  by  hed-rock 
geology exposed i n  N/S t r e n d i n g  Darby b a t h o l i t h  t o  t h e  no r thwes t .  
D e n d r i t i c  d ra inage  system f l o w i n g  NE t o  end o f  mountains.  

. .Present  Land Use: Area has soine smal l  s c a l e  lumber development. 

. . F u t u r e  Land Use Plans: 

P o s s i b l e  e l e c t r i c a l  p r o d u c t i o n  as we1 1 as cascading usage. Re- 
l o c a t e  p o r t i o n  o f  v i l l a g e  a t  h o t  s p r i n g s .  

. . A e s t h e t i c s :  

Fo res ted  area o f  c o n s i d e r a b l e  appeal .  Much more a e s t h e t i c  than t h e  
p r e s e n t  day s e t t i n g  o f  t h e  v i l l a g e  o f  E l i m .  

. . H i s t o r i c a l  /A rchaeo log ica l  S i g n i f i c a n c e :  

The v i l l a g e  o f  E l i m  which i s  15 m i l e s  ( 2 4  km) from t h e  s p r i n g s  was 
a p p a r e n t l y  an a n c e s t r i a l  Eskimo V i l l a g e  p r i o r  t o  t h e  coming o f  t h e  
w h i t e  man. A Covenant Church m i s s i o n  was e s t a b l i s h e d  i n  t h e  
v i l l a g e  i n  1914. Apparen t ly  t h e  E l i m  peop le  pa id  l i t t l e  a t t e n t i o n  
t o  t h e  C l e a r  Creek Spr ings,  a l t hough  remnants o f  h u n t i n g  camps can 
be found i n  t h e  area. 

GEOLOGICAL/GEOPHYS ICAL DESCRIPTION 

SITE: CLEAR CREEK 

. .Geologic  D e s c r i p t i o n :  

The s p r i n g s  a r e  i n  q u a r t z  monzoni te  of t h e  Darby p l u t o n  l e s s  than 
400 m (.25 m i . )  from t h e  c o n t a c t  w i t h  Devonian Limestone, t h e  
p l u t o n  and l i m e s t o n e  c o n t a c t  i s  l a t e r a l  t o  a. ma jo r  f a u l t  t r e n d i n g  
N18"E ( M i l l e r ,  1972).  

The genera l  area e a s t  o f  t h e  s p r i n g s  i s  i n t e r l a y e d  a l l u v i u m .  The 
s t r u c t u r a l  t r e n d  i s  exposed by  t h e  f a u l t i n g  and mountains which r u n  
n o r t h  and sou th  i n  t h e  p l u t o n  area. 

. .Geophysical  Summary: None t o  d a t e  

. .Geologic  Hazards: Pe rmaf ros t  c o n d i t i o n s .  
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RESERVOIR CHARACTERISTICS 

SITE: CLEAR CREEK 

. .Reservo i r  Temperature 

. .Surface: 67°C (White,  1975) 

. .Subsurface: 125°C 

. .Geochemical 

S i 0  : 119 (White, 1975) 
Na-2-Ca: 83 

..Flow Rates: 211 ga l /m in  (800 lpm) 1 s p r i n g  (Ogle, 1976). 

. . T o t a l  D i s s o l v e d  Sol  i d s :  

S i02  
,4 1 
Fe 
Ca 
Mg 
Na 
K 
L i  
NH 

F 
B r  
B 

Temp. "C 
PH 

. .Est imated N o n - E l e c t r i c  Energy P o t e n t i a l  (MBtuh 30 y e a r s ) :  

2 x 1 0 l 8  c a l .  ( idh i te ,  1975) 

. .Subsurface Area of Reservo i r :  

1.5 km2 (White,  1975) 
1.5 km l j h i c k  
2.25 krn v o l u i x  
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LAND OWNERSHIP AND LEASING 

S I T E :  CLEAR CREEK 

. .Land Ownership: 

. .To ta l  Acres:  229,670 

Federa l  Acres:  191,670 (BLM) 
I n d i a n  Reserva t i on :  38,000 

..Summary o f  Leas ing  S t a t u s  and Needs: Must go th rough  B I A  

GEOTHERMAL DEVELOPMENT STATUS 

S I T E :  CLEAR CREEK 

. .Present  Development S t a t u s :  

There i s  no u t i l i z a t i o n  o f  t h e  E l i m  S p r i n g  a t  t h i s  t ime.  

. . P r o j e c t e d  o r  Planned Devel optnent: 

C a l c u l a t i o n s  show t h a t  a 50  kw b i n a r y  g e n e r a t i n g  systern c o u l d  be 
d r i v e n  by  400 pe r  gal / rn in i n f l o w  o f  C lea r  Creek Spr ings  wa te r  
(Forbes, 1976).  

1 .  
2. P o s s i b l e  development o f  a new community a t  E l i m  w i t h  t h e  

I n s t a l l a t i o n  o f  a 50 kw b i n a r y  g e n e r a t i n g  system. 

f o l l o w i n g  geothennal u t i 1  i z a t i o n s :  
A. Generat ion o f  e l e c t r i c i t y ;  
B. Space hea t ing ;  
C. C o n t r o l  l e d  a g r i c u l t u r e  environment;  
D. Salmon h a t c h e r y  ope ra t i ons ;  
E. Timber p rocess ing  f o r  use i n  c o t t a g e  t rades,  e t c .  

A comb ina t ion  o f  t h e  f l o w  o f  t h e  two s p r i n g s  c o u l d  f u r n i s h  a 
minimal e l e c t r i c a l  o u t p u t  and space h e a t i n g  f o r  twen ty  t o  t h i r t y  
homes (Ogle) .  

I NST I TUT IONAL CONS I DERATIONS 

SITE: CLEAR CREEK 

. . I n s t i t u t i o n a l  Requirements: 

The gove rn ing  body f o r  development i s  t h e  Nor ton  Sound H e a l t h  
C o r p o r a t i o n  who have been g i ven  t r u s t e e s h i p  o f  t h e  E l i m  Reser- 
v a t i o n .  T r i b a l  conference must approve p l a n  then t h e  Nor ton  Sound 
H e a l t h  C o r p o r a t i o n  would have t o  approve. The a d m i n i s t r a t i o n  o f  
p r o v i s i o n s  o f  Steam Ac t  would be admin i s te red  by  t h e  Bureau o f  
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I n d i a n  A f f a i r s  through t h e  Nor ton  Sound H e a l t h  Corporat ion.  The 
s p r i n g s  theinselves a r e  on BLM ( d ) ( l )  lands.  A suggest ion c o u l d  be 
made t h a t  c e r t a i n  lands be swapped so t h e  s p r i n g s  would be on t h e  
r e s e r v a t i o n .  

. .Agency and Pub1 i c  A t t i  tudes: 

N a t i v e s  have shown i n t e r e s t  i n  development. The proposal  f o r  
development was submi t ted a t  t h e  s t a t e  sponsored Geothermal Wind 
Conference. L i n c o l  n Moore, Mayor o f  E l  i m ,  suggested r e l o c a t i n g  
some o f  t h e  r e s i d e n t s .  

. .S ta tus  o f  Requirements ( i . e . ,  E I A / E I S  Requirements):  

No a c t i o n  y e t .  

E N V I  RONMENTAL FACTORS 

S I T E :  CLEAR CREEK 

. .CLIMATE ( E x t r a c t e d  from Northwest  Regional P r o f i l e )  

. .P reva in ing  blinds: N/NE 14 k t s  (26  kph) 

. . P r e c i p i t a t i o n  (Annual ) :  

18.9" ( 4 8  cm) i n c l u d i n g  40" (101 a n )  o f  snow (Selkregg,  1975).  

. .Average Temperature: 

Summer: 42 t o  61°F ( 5  t o  16°C) 
Winter :  -6 t o  9°F (-21 t o  13°C) 
Minimum: -49°F (-45°C) 
Maximum: 87°F (31 "C)  

. .Degree Days (Annual ) :  14,000 

. .WATER QUALITY: Mean annual r u n o f f  1 cu. f t . /sec. /sq.mi.  

. .NOISE:  None 

..BIOLOGICAL 

.Dominant F l o r a :  Upland spruce - hardwood f o r e s t  

..Dominant Fauna: 

M a j o r  anadromous f i s h  streams, some wa te r fow l  and moose. 

A 
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TRANSPORTATION AND UT I L 1 TI ES 

SITE: CLEAR C R E E K  

. .Uti1 i ty or  Energy Transmission Corridors and  Facil i t i e s  

None. 
been reached under A.N.C.S .A.  

Access and right-of-way agreement between Native and BLM has 

. .Transportation Corridors or Fac i l i t i es :  

Logging t r a i l s .  New road planned i n  the area. 

POPULATION 

SITE: C L E A R  CREEK 

. .General Description of Population: 

Elim, the nearest population center, i s  15 miles ( 2 4  km)  south of 
the springs. Elim has an en t i re  Native population of 170. The 
average income for  the vil lage was $500 t o  $1000 per person in 1975 
(Ray, 1975) .  

. .Economics: 

..Present Land Use: 

The general character of the vil lage and people i s  t h a t  o f  
subsistent culture revolving around fishing. 

. .Future Land Use: 

The E l i m  Mountain has  a harvestable timber reserve of 36,000 
acres (14,569 hectares) w i t h  176,000 acres (71,227 hectares) 
forested. The Elim Reservation total  volume i s  81.5 million 
board f ee t  of spruce. The region has s table  mature fores t s ,  
w i  t h  sl ow regenerati on (1 30 years) .  

A small sawmill has operated a t  Elim. A logical operation 
u t i l i z ing  the fores t  products fo r  cottage trades could be 
s tar ted.  I t  could allow as much a s  250 acres (101 hectares) 
o f  harvest per year (Regional Prof i le ) .  
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SITE: G r a n i t e  Mountain (Sweepstakes) 

RESOURCE: Hot Sp r ings  (Geothermal F i l e )  

LATITUDE & LONGITUDE: 65" 2 2 ' N  161" 15'W 

QUADRANGLE: Candle B-5, TOlS, R13W, Sec. 25, CRM 

BARRIER:  Rem0 t e  

RECOMMENDATION: Local  A g r i c u l t u r e  

DESCRI  PTION : 

The sp r ings  a r e  l o c a t e d  w i t h i n  t h e  34,287 a c r e s  (13,875 h e c t a r e s )  
G r a n i t e  i4ountain P.G.R.A. The s p r i n g s  a r e  l o c a t e d  on a t r i b u t a r y  
o f  Sweepstakes Creek near  G r a n i t e  Yountain.  Sweepstakes Creek 
e n t e r s  Koyirk R i v e r  about  35 m i l e s  (56  km) above t h e  mouth (Waring, 
1917). 

There a r e  s e v e r a l  h o t  s p r i n g s  i s s u i n g  on S p r i n g  Creek. No e s t i m a t e  
o f  f l o w  has been recorded. S p r i n g  temperature i s  49"C, r e s e r v o i r  
t a y 8 e r a t u r e  e s t i m a t e s  a r e  130°C. S to red  h e a t  e s t i m a t e  i s  .67 x 
10 c a l  (Whi te  1975).  Most rock  i s  Nephel ine s y e n i t e  s t o c k  near  
g r a n i t e  p l u t o n .  Sp r ingwa te r  chan ica l  a n a l y s i s  L i  .04 N A  51 K 1.3 
MG .04 CA 2.00 CL 9.30 S i 0 2  75.00 Sa4 62.00 IiC03 45.70 PH 10.14 
(Geothermal F i l e ) .  

The l a n d  around G r a n i t e  Mountain i s  l o c a t e d  i n  an area o f  p l u t o n -  
ism. Cretaceous g r a n i t i c  r o c k s  form t h e  G r a n i t e  Mountain p l u t o n .  
The c o u n t r y  rock  i n  t h e  immed ia te .a rea  of t h e  v o l c a n i c  f l o w s  a r e  
v o l c a n i c  e l a s t i c  rocks  o f  J u r a s s i c  and Cretaceous age. 

SOCIO-ECONOMIC:  

The n e a r e s t  p o p u l a t i o n  t o  these remote s p r i n g s  i s  Hardrock which i s  
a m in ing  l o c a t i o n  75 m i l e s  ( 2 4  km) t o  t h e  south.  There i s  a 
l a n d i n g  s t r i p  a few m i l e s  t o  t h e  n o r t h  i n  t h e  v i c i n i t y  o f  t h e  
s p r i n g s .  The n e a r e s t  p o p u l a t i o n  c e n t e r  i s  ijome. 

The m a j o r i t y  o f  t h e  KGRA i s  l o c a t e d  on S t a t e  o f  Alaska s e l e c t i o n s  
under  t e r m  of t h e  Statehood Act.  There i s  a r e i n d e e r  p e r m i t  
r e g i s t e r e d  t o  Henry A r c h i e  o f  Koyuk v i l l a g e  f o r  t h e  area. The 
Corps o f  Engineers has a fede ra l  f a c i l i t y  w i thd rawa l  i n  t h e  area. 
The Ber i r iy  S t r a i t s  N a t i v e  C o r p o r a t i o n  has a p p l i e d  f o r  a h i s t o r i c a l  
s i t e  d e s i g n a t i o n  of t h e  o l d  cemetery. They have a l s o  conducted 
bus iness  t r a n s a c t i o n s  i n  t h e  area (BLM). 

The remoteness of t h i s  s i t e  would r e q u i r e  t h a t  any use be smal l  
s c a l e  and subs is tence  o r i e n t e d .  



ENVI RONME NT : 

There are no  climatological recording s ta t ions near the springs 
s i t e .  Estimated summer temperatures range from 40 t o  60°F ( 4  t o  
16°C). Winter -10 t o  5 O F  ( -23  t o  -15°C). Precipitation should 
average a b o u t  10" ( 2 5  cm). Heating degree days average a b o u t  
1 5 , 000. 

The dominant f lora  i s  t h a t  of alpine t u n d r a  above timberline. 
Below timberline, high brush and moist tundra .  Moose, grizzly 
bear, caribou and numerous fur  bearing animals inhabit the area. 

K E Y  CONTACTS : 

Sta te  Department o f  Natural Resources 
Bristol Bay Native Association 

REFERENCES : 

Geothennal File 
Miller, 1973 
Northwest Regional File 
U.S.G.S. Map 1-492 & 1-287 
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SITE: Kiana 

R E S O U R C E :  Reported Hot Springs ( K i  rkwood Personal Interview) 

LATITUDE & L O N G I T U D E :  66" 58' N ;  160" 2 5 '  W 

Q U A D R A N G L E :  Baird Mountains, T21Ny R8W, KRM 

B A R R I E R :  No d a t a  

R ECOMME NDAT I O N  : Ex p 1 o ra t i on 

DESCRIPTION: 

The area i s  n o t  p a r t  of a P . G . R . A .  This reported hot  spring system 
i s  n o t  substantiated by observation. I t  i s  located w i t h i n  3 miles 
(4.8 km) of the confluence of Jack and Klary Creek. 

The country rock in th i s  area i s  divided by a north-south trending 
f au l t  system in the Klery Creek valley. Late Devonian limestones, 
sandstone and shale predominate t o  the west of the f a u l t  and  Pre- 
cambrian t o  Devonian aged rocks chiefly 1 imestone, dolorni t e ,  sch is t  
and phyl l i te  outcrop t o  the east  o f  the f au l t .  Quaternary alluvian 
covers the valley f loors  of b o t h  creeks. There i s  a Cretaceous 
pluton outcrop t o  the east  side of the f a u l t  in the Kallovishuk 
Mou n t a  i n s . 

S O C I O - E C O N O M I C  : 

The land in the area has been selected by the Kiana Village Corpor- 
ation under the Alaska Native Claims Settlement Act. Possible 
mineral claims ex i s t  i n  the area. This reported system i s  located 
very near Klery village. This vil lage i s  i n  use a t  the confluence 
o f  Klery Creek and Squirrel Creek. A 5 mile (8 km) gravel road 
connects the vil lage with Squirrel Creek and the a i r  s t r i p .  

Kiana vil lage (population 314) i s  located 8 miles (13  km) from the 
landing. Presently, the annual fuel load i s  60,000 gallons of oi l  
and 18,000 gallons of gas. The vil lage has a 650 k w  diesel 
generator (Energy Survey). 

The econmy of the area i s  basically subsistence oriented. Placer 
mining operations are  the reason Klery vil lage was founded. 

The demand for fresh vegetables in th i s  area i s  extremely high with 
l i t t l e  supply. Agricultural u t i l i za t ion  o f  the springs would be a 
l ikely candidate for  future use. 

E M V I RO NME N T : 

A 

The nearest cl imotological recording s ta t ion i s  Noorvik,  30 miles 
(48 km) t o  the southeast. The summer temperatures average 42  t o  
68°F ( 5  t o  20°C); winter ranges from -16 t o  1°F (-25 t o  -17°C). 
Extremes of -54 and  87°F (-48 and 31°C) have been recorded. Pre- 
c ipi ta t ion averages 16 .2"  (41  cm) with 60" (152 cm) snow. 
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The v e g e t a t i o n  i n  t h e  area grades fran m o i s t  t und ra  i n  t h e  lowlands 
t o  up land spruce hardwood f o r e s t s  a long  t h e  mounta in s lopes. T h i s  
a rea  has a h i g h  c o n c e n t r a t i o n  of moose and i s  an i n t e n s i v e  use area 
b y  g r i z z l y  bear d u r i n g  t h e  f a l l  seasons. Car ibou a r e  a l s o  found 
here. S q u i r r e l  Creek i s  a majo anadromous f i s h  stream. The 

d e n s i t y  waterfowl n e s t i n g  area. marshes i n  t h e  area p r o v i d e  a low 

T h i s  a rea  i s  u n d e r l a i n  by d i s c o n t  

KEY CONTACTS : 

V i n c e  Shurek, K iana Alaska 
P a t r i c i a  Kirkwood, Energy Systems 

REFERENCE: Nor thwes t  P r o f i l e s  
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SITE: South 

RESOURCE: Ho t  Spr ings ( M i l l e r ,  1973) 

LATITUDE & LONGITUDE: 66" 09 '  V ;  157"  0 7 '  W 

QUADRANGLE: Shungnak, TlON, R6E, KRM 

B A R R I E R :  Remote 

R E C3N F l  E N DA I I 0 N : 

DESCRIPTION: 

South Hot  Sp r ings  i s  l o c a t e d  w i t h i n  t h e  Selawik  R i v e r  P.G.R.A., 
457,655 ac res  (185,213 hec ta res ) .  Several  Hot  Spr ings a r e  
s c a t t e r e d  about a west- fac ing t imbered s l o p e  60 t o  120 meters above 
t h e  sou th - f l ow ing  t r i b u t a r y  t o  Hawk R i v e r .  Temperatures a r e  e s t i -  
mated a t  50°C ( M i l l e r ,  1973). 

Chemical A n a l y s i s  o f  t h e  s p r i n g  water  i s :  

S i02  
A1 
Fe 
Ca 
M9 
Na 
K" 
L i  
NH 
HCd3 

33 
scY4 

65 
0.1 
0.01 
5.9 

. O l  
83 

2.1 --- 
--- 
--e 
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The chemical i n d i c a t i o n s  f o r  t h e  subsur face r e s e r v o i r  g i v e  a b e s t  
esfdniate o f  120°C. The e s t i m a t e  f o r  t o t a l  s t o r e d  hea t  i s  .59 x 
10 c a l  . (Geothenn). 

The sp r ings  a r e  i r i  l a t e  Cretaceous q u a r t z  monzoni te  o f  Wheeler 
Creek p l  u ton  w i t h i n  400 meters of c o n t a c t  w i  t l i  1 ower Cretaceous 
a r ldes i te  ( M i l l e r ,  1970). The s p r i n g s  a r e  approx ima te l y  on con- 
sp icuous l i neamen t  t r e n d i n g  M80"W (Paxton and o the rs ,  1968).  
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S O C I O - E C O N O M I C :  

The l a n d  i n  t h e  area of t h e  s p r i n g s  has been s e l e c t e d  by t h e  NANA 
Regional  Corpo ra t i on .  There a r e  ( d )  ( 1 )  l ands  l o c a t e d  w i t h i n  t h e  
P.G.R.A. as w e l l .  The n e a r e s t  v i l l a g e  i s  Kobuk, 52  m i l e s  (84 km) 
n o r t h .  

The s i t e  i s  i n  t h e  Yukon R i v e r  watershed. The d ra inage  i n  t h e  a rea  
i s  t h a t  of t h e  Yukon R ive r .  There a r e  l a r g e  expances o f  muskeg t o  
t h e  sou th  b a r r i n g  p r a c t i c a l  access. H e l i c o p t e r  access i s  t h e  o n l y  
p r a c t i c a l  means o f  e n t r y .  

idinera1 d e p o s i t s  a r e  l o c a t e d  i n  t h e  area. 

The e n t i r e  a rea  appears t o  have been wi thdrawn by I n t e r i o r  
S e c r e t a r y  Andrus under terms o f  t h e  Federal  Land Flanagement Pol i c y  
Act. P.L.O. 5653. 

E r N I  ROMvlENT: 

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Kobuk many m i l e s  t o  
t h e  Nor th.  Fran t h i s  source i t  can be e x t r a p o l a t e d  t h a t  sumrner 
temperatures range frcm 40 t o  70°F ( 4  t o  21°C) and i n  w i n t e r  -24 t o  
0°F (-31 t o  -18°C). Extremes o f  -70 and 90°F ( - 5 6  and 32°C) c o u l d  
be expected. P r e c i p i t a t i o n  i s  i n  t h e  neighborhood o f  20" (49  cm). 
Hea t ing  degree days average about j 6 , O O O .  The vean annual r u n o f f  
equals  a p p r o x i m a t e l y  1 f t . / s e c . / m i . - .  

The dominant f l o r a  i s  bottom l a n d  spruce and p o p l a r  f o r e s t  i n  t h e  
low lands.  The h i g h e r  e l e v a t i o n s  a r e  dominated by hardwood spruce 
f o r e s t s .  The l a n d  i s  no ted  f o r  c a r i b o u  and g r i z z l y  bear.  The 
marshes a r e  p a r t  of a h i g h  d e n s i t y  wa te r fow l  range (Selkregg,  
1976). 

KEY CONTACT: 

NANA Regional  C o r p o r a t i o n  
Tom M i l l e r ,  U.S.G.S. 

R E F E R E K E :  

~ M i l l e r ,  1973 
Nor thwes t  Regional  P r o f i l e  
Geothernial F i l e  
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SITE: Souby (Davidson) 

RESOURCE: Hot  Sp r ings  ( M i l l e r ,  1973) 

LATITUDE & LONGITUDE: 66" 2 2 '  N; 159" 44 '  W 

QUADRANGLE: Shungnak, T1 l N ,  R l O E ,  KRM 

BARR1 ER: Remote 

RECOMMENDATION: Reconnaissance E x p l o r a t i o n  

DESCRIPTION: 

Located w i t h i n  t h e  Selawik  R i v e r  P.G.R.A. , 457,655 ac res  (185,213 
h e c t a r e s ) .  Numerous s p r i n g s  a r e  l o c a t e d  on b o t h  s i d e s  o f  a head- 
w a t e r  stream o f  t h e  Selawik  R i v e r .  Large open meadows as much as 
400 meters l o n g  by  180 meters wide. T h i s  i s  one o f  t h e  l a r g e s t  
areas o f  apparent  thawed ground of  any h o t  s p r i n g s  i n  western 
Alaska. The temperatures a r e  e s t i m a t e d  a t  50" t o  60°C. No 
chemical  a n a l y s i s  i s  a v a i l a b l e  ( M i l l e r ,  1973). 

The s p r i n g s  a r e  i n  l ower  Cretaceous a n d e s i t i c  near  a conspicuous 
N70"W t r e n d i n g  l i neamen t  and about 2.5 km (1.5 m) n o r t h  o f  t h e  
q u a r t z  monzoni te of t h e  Wheeler Creek p l u t o n  ( P a t t o n  and o t h e r s  
1968, M i l  l e r ,  1970). 

The system may be a deep c i r c u l a t i n g  system i n  which m e t e o r i c  
waters  p e r c o l a t e  t o  c o n s i d e r a b l e  depth, and when heated, r e t u r n  t o  
t h e  s u r f a c e  as h o t  sp r ings .  

S O C I O - E C O N O M I C :  

The l a n d  s t a t u s  of t h e  s p r i n g  i s  s u b j e c t  t o  change. The area has 
been s e l e c t e d  by t h e  NANA Regional  Corpo ra t i on .  The c o r p o r a t i o n  
has o v e r s e l e c t e d  however, and i t  i s  n o t  c l e a r  as t o  whether they  
w i l l  choose t h i s  l a n d  o r  no t .  I f  NANA chooses n o t  t o  a c q u i r e  t h i s  
l a n d  i t  w i l l  remain ( d ) ( l ) ,  N a t i o n a l  I n t e r e s t  Lands under t h e  
Alaska N a t i v e  Claims Se t t l emen t  Act.  The area appears t o  be w i t h -  
drawn f o r  f u r t h e r  environmental  rev iew  by  P.L.O. 5653. 

The n e a r e s t  p o p u l a t i o n  c e n t e r  i s  Kobuk, 38 m i l e s  (61  km)' t o  t h e  
n o r t h .  Kotzebue t o  t h e  no r thwes t  i s  t h e  n e a r e s t  r e g i o n a l  popu- 
l a t i o n  c e n t e r .  

The s p r i n g s  appear t o o  near  t h e  headwaters across nunerous cascades 
t o  a1 1 ow r i v e r  boa t  access. 

The area has l o c a t e d  m ine ra l  depos i t s .  

ENVIRONMENT: 

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Kobuk many m i l e s  t o  
t h e  n o r t h .  From t h i s  source i t  can be expected t h a t  summer temper- 
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atures range fran 40 t o  70°F ( 4  t o  21°C) a n d  in winter -24 t o  0°F 
(-31 t o  -18°C). Extremes o f  -70 a n d  90°F (-56 a n d  32°C) could be 
expected. Precipitation i s  in the neighborhood of 20 '  (49 cm). 
Heating degree d a y  average?about 16,000. The mean annual runoff  
approximates 1 f t .  /sec./mi.-. 

The dominant f lora  i s  hardwood spruce forests.  There are  s ign i f i -  
cant caribou, moose and grizzly bear occurrances in the area. The 
marshes t o  the north area i s  underlain by continuous permafrost. 

K E Y  CONTACT: 

NANA Regional Corporation 
Tom Miller, U . S . G . S .  

R E F E R E NC E : 

Mil l e r ,  1973 
Northwest Regional Profile 

I 
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S I T E :  Hawk 

RESOURCE: H o t  Sp r ings  ( M i l l e r ,  1973) 

LATITUDE & LONGITUDE: 66" 14 '  N; 157"  3 5 '  W 

QUADRANGLE : Shu ngnak, T1 ON, R6E KRM 

BARRIER:  Remote 

RECOMMENDATION : Expl o r a  t i  on 

DESCRI  PPION: 

Located w i t h i n  t h e  Selawik  R i v e r  P.G.R.A., 457,655 ac res  (185,213 
h e c t a r e s ) .  A t  l e a s t  one ' h o t  s p r i n g  i s  on t h e  e a s t  bank o f  Hawk 
R i v e r  on t h e  s o u t h  s i d e  of t h e  P u r c e l l  mountains.  The s p r i n g  i s  a t  
t h e  sou th  end of a c l e a r i n g  25 meters by .60  meters i n  t a l l  t i m b e r  
and f l ows  d i r e c t l y  i n t o  t h e  Hawk R i v e r .  Temperature i s  es t ima ted  
a t  50°C ( M i l l e r ,  1973).  

The s p r i n g  i s  i n  t h e  a l l u v i a l  v a l l e y  of Hawk R ive r ,  and bedrock i's 
concealed. On t h e  b a s i s  o f  map p o s i t i o n ,  bedrock i s  p r o b a b l y  
h o r n f e l s i c  a n d e s i t e  of e a r l y  Cretaceous age. The s p r i n g  l i e s  about  
400 meters sou th  o f  t h e  midLCretaceous monzoni te  o f  t h e  Hawk R i v e r  
p l u t o n  and ve ry  c l o s e  t o  an east -west  f a u l t  t h a t  c u t s  t h e  p l u t o n  
( M i l l e r ,  1970) .  

S O C I O - E C O N O M I C :  

The l a n d  s t a t u s  i n  t h e  area i s  n o t  c o m p l e t e l y  understood.  The PGRA 
was p a r t i a l l y  s e l e c t e d  by  t h e  NANA Regional  Corpo ra t i on .  The 
unse lec ted  l a n d  has t h e r e f o r e  r e v e r t e d  t o  ( d ) ( l )  N a t i o n a l  I n t e r e s t  
Land under terms o f  t h e  N a t i v e  Claims S e t t l e m e n t  Act. P.L.O. 5653 
wi thdrew t h i s  area f o r  f u r t h e r  env i ronmenta l  study. 

The n e a r e s t  p o p u l a t i o n  c e n t e r  i s  Kobuk, 50 m i l e s  (80 km) t o  t h e  
n o r t h  no r thwes t .  Kotzebue i s  t h e  n e a r e s t  l a r g e  v i l l a g e  many m i l e s  
f u r t h e r  west on t h e  coas t .  

The Hawk R i v e r  appears t o  be n a v i g a t a b l e  by  r i v e r  boat.  

ENVIRONMENT: ( E x t r a c t e d  f rom Nor thwest  Regional  P r o f i l e )  

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Kobuk many m i l e s  t o  
t h e  n o r t h .  From t h i s  source i t  can be e x t r a p o l a t e d  t h a t  suinriier 
temperatures range from 40 t o  70°F ( 4  t o  21°C) and i n  w i n t e r  -24 t o  
0°F (-31 t o  -18°C). Extremes of -70 and 90°F (-56 and 32°C) c o u l d  
be expected. P r e c i p i t a t i o n  i s  i n  t h e  neighborhood o f  20" (49 cm). 
Hea t ing  degree d a y  average2about 16,000. The mean annual r u n o f f  
approx imates 1 ft. /sec./rni. , 

The dominant f l o r a  i s  bottom l a n d  spruce and p o p l a r  f o r e s t  i n  t h e  
l ower  e l e v a t i o n s .  The h i g h e r  e l e v a t i o n s  a r e  don ina ted  by  hardwood 
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spruce f o r e s t .  The l a n d  i s  noted f o r  c a r i b o u  and g r i z z l y  bear  as 
w e l l  as moose. The marshes a r e  p a r t  of a h i g h  d e n s i t y  wa te r fow l  
range (Sel  kregg, 1976). 

The area i s  u n d e r l a i n  by  con t inuous  pe rmaf ros t .  

KEY CONTACT: 

NANA Reg i onal C o r p o r a t i o n  
Tom M i l l e r ,  U.S.G.S. 

REFERENCE: 

M i l l e r ,  1973 
Nor  thwe s t Reg i onal P r o f  il e 
Geotherm F i l e  



SITE: P u r c e l l  Mountains 

RESOURCE: Hot  Sp r ings  ( M i l  l e r ,  1973) 

LATITUDE & LONGITUDE: 66" 23 '  N; 157" 32 '  W 

QUADRANGLE: Shungnak, T I  l N ,  R6E, KRM 

BARR1 ER : Remote 

RE COMMEN DAT I O  N : Ex p 1 o r a  t i  on 

DE S C R I PT I 0 N : 

The s p r i n g s  a r e  l o c a t e d  w i t h i n  Selawik  R i v e r  P.G.R.A., 457,655 
ac res  (185,213 hec ta res ) .  The s p r i n g  i s  on t h e  n o r t h  bank o f  an 
unnamed n o r t h - f l o w  t r i b u t a r y  t o  S h i n i l  i k r o k  Creek about  5 m i l e s  
( 8  km) n o r t h w e s t  o f  P u r c e l l  Mountain./ Small  f l ow ,  temperature 
es t ima ted  a t  15 t o  -20°C. No chemical a n a l y s i s  a v a i l a b l e  ( M i l l e r ,  
1973). 

The s p r i n g  i s  i n  l a t e  Cretaceous hyperabyssal  v o l c a n i c  complex 
composed o f  t u f f s ,  f lows, and i n t r u s i v e  r o c k  ( P a t t o n  and o t h e r s ,  
1968). S p r i n g  i s  about .25 m i l e s  (400 m) from c o n t a c t  w i t h  l o w e r  
Cretaceous a n d e s i t e  and near  c o n t a c t  w i t h  g r a n i t e s  p l u t o n  ( M i l l e r ,  
1970). The h o s t  rock  i s  q u a r t z  l a t i t e .  

SOCIO-ECONOMIC : 

The l a n d  i n  t h e  area o f  t h e  s p r i n g s  has been s e l e c t e d  by t h e  NANA 
Regional  Corpo ra t i on .  There a r e  ( d )  (1 )  l ands  l o c a t e d  w i t h i n  t h e  
P.G.R.A. a s  w e l l .  These lands  have been wi thdrawn f o r  f u r t h e r  
env i ronmenta l  s t u d y  under P.L.O. 5653. The n e a r e s t  v i l l a g e  i s  
Kobuk about  44 m i l e s  (71  km) n o r t h  nor thwest .  

The d r a i n a g e  i n  t h e  s p r i n g  v i c i n i t y  i s  t h a t  o f  t h e  Selawik  R ive r .  
R i v e r  access may be p o s s i b l e  d u r i n g  t h e  sunirner. H e l i c o p t e r  access 
i s  most p r a c t i c a l  however as t h e r e  i s  no a i r s t r i p .  

The remote n a t u r e  of t h e  s p r i n g s  makes any development r a t h e r  
u n l i k e l y .  Some c o t t a g e  t rades  m i g h t  develop around t h e  s p r i n g s  
however s i n c e  t h e  N a t i v e s  of t h i s  r e g i o n  tend t o  l i v e  i n  remote 
areas. 

ENVIRONMENT: ( E x t r a c t e d  from f lor thwest  Regional  P r o f i l e )  

The n e a r e s t  c l  i m a t o l o g i c a l  s t a t i o n  i s  Kobuk. Summer temperatures 
t h e r e  a r e  42 t o  69°F ( 6  t o  21°C); w i n t e r  -24 t o  1°F (-37 t o  -17°C). 
Extremes o f  -68 and 90°F (-56 t o  32°C) have been recorded. 
t a t i o n  equals  17.3' (44 cm) i n c l u d i n g  56" (143 cm) o f  snow. The 
annual h e a t i T g  degree2days equal 16,060. The mean annual r u n o f f  
equals  1 ft. /sec./mi. . 

P r e c i p i -  



The d o m i n a n t  f lora i s  bo t tomland  spruce and poplar forest  i n  the 
low lands. The higher elevations are dominated by hardwood spruce 
forests .  The area i s  no ted  for caribou a n d  grizzly bear range. 
There are high density waterfowl ranges in the low swampy rivers o f  
the Selewik River Basin. Scme endangered Falcon species ex is t  
here. 

There i s  a1 so 

K E Y  CONTACT: NANA 

R E F E R E N C E  : 

Geotherm File 
Miller, 1973 
Northwest Reg 

continuous permafrost in the general region. 

Regional Corporation 

onal Profile 
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KO TZ EBU E 

Kotzebue i s  a community o f  2,500 r e s i d e n t s  25 m i l e s  n o r t h  o f  t h e  A r c t i c  
C i r c l e  on Ba ldw in  Peninsula.  The town bo rde rs  on Kotzebue Sound f a c i n g  
t h e  Chakchi Sea and Russia t o  t h e  West. 

A l l  r es idences  and b u i l d i n g s  a r e  heated b y  f u e l  o i l ,  w i t h  a d i s p r o -  
p o r t i o n a t e  percentage of f a m i l y  income spen t  on r e s i d e n t i a l  hea t ing .  
The caninuni ty i s  e x p e r i e n c i n g  d i f f i c u l t i e s  w i t h  i t s  sewage system due t o  
p e r m a f r o s t  and f reeze-up problems. Hea t ing  w i t h  fu 'e l  o i l  i s  p r o v i n g  
v e r y  expensive.  Several  community p r o j e c t s ,  i n c l u d i n g  a swimming pool , 
pub1 i c  washing and b a t h i n g  f a c i l i t y ,  hydroponic  gardens, salmon ranch ing  
and canning e n t e r p r i s e s ,  a r e  f o r e s t a l l e d  b y  t h e  h i g h  c o s t s  o f  f o s s i l  
f u e l .  Geothermal energy m igh t  h e l p  b r i d g e  t h e  economic gap. T h i s  
t h e r e f o r e  makes Kotzebue one of t h e  pr ime p rospec ts  i n  Alaska f o r  
u t i 1  i z a t i o n  o f  geothermal resources. 

E c o n m i c  s t u d i e s  have n o t  been conducted he re  t o  de tenn ine  t h e  p o t e n t i a l  
f o r  geothermal energy. liowever, t h e  town o f  Nome, l o c a t e d  200 rn i l es  
(320 km) t o  t h e  south, was one of s i x  s i t e s  s t u d i e d  i n  Alaska f o r  l o c a l  
g r a d i e n t  geothermal a p p l i c a t i o n s .  The economics o f  b o t h  s i t e s  should be 
somewhat s i m i l a r  on a town by  town bas is .  The c o s t  b e n e f i t  d i s c u s s i o n  
i n d i c a t e d  t h a t  "Nome combines seve ra l  f e a t u r e s  t h a t  make i t  t h e  most 
a t t r a c t i v e  s i t e  s t u d i e d  f o r  a h i g h - v i s i b i l i t y  demons t ra t i on  o f  geo- 
thermal p o t e n t i a l .  A l though t h e  geothermal system i s  n o t  c l e a r l y  
s u p e r i o r ,  i t  i s  cost -competat ive d u r i n g  l a t e r  s tages o f  system l i f e .  
Adding o t h e r  s e r v i c e s  and a p p l i c a t i o n s  shou ld  f u r t h e r  enhance t h e  t o t a l  
b e n e f i t s  o f  t h e  geothermal system. Nome i s  s u f f i c i e n t l y  populous t o  
suppor t  t hese  a d d i t i o n a l  uses and t o  p r o v i d e  a l a b o r  base should i n -  
clus t r i a l  uses prove economical l y  f e a s i b l e  (Furguhar ,  1977).  

The system des ign  f o r  Nome would have a c a p i t a l  i nves tmen t  of 
$32,063,000. I t s  s i z e  and e x t e n t  would be r o u g h l y  e q u i v a l e n t  t o  a 
s i m i l a r  h e a t i n g  d i s t r i c t  i n  Kotzebue. 

Kotzebue would have c e r t a i n  advantages o v e r  Nome i n  t h a t  t h e r e  i s  a 
proven resource  i n  a sedimentary s e c t i o n .  The l o c a l  g r a d i e n t  i s  above 
normal i n  t h e  Kotzebue b a s i n  and t h e r e  i s  a l r e a d y  a w e l l  d r i l l e d  and 
plugged 14 m i l e s  sou th  o f  town. 

An economic a n a l y s i s  w i l l  p r o b a b l y  be under taken i n  t h e  nex t  y e a r  t o  
determine t h e  economics of an i n t e g r a t e d  h e a t i n g  system. The a c t u a l  
development o f  a system sou ld  take  about f o u r  y e a r s  t o  complete as 
o u t l i n e d  i n  t h e  development scenar io .  

Kotzebue has a growing p o p u l a t i o n  of 2,500 p r e s e n t l y .  It i s  t h e  eco- 
nomic, l o g i s t i c  and c u l t u r a l  hub of t h e  Selawick Basin. P r e s e n t l y  t h e  
energy demands a r e  o v e r  1,200,000 g a l l o n s  o f  f u e l  o i l  p e r  yea r .  The 
c o s t s  o f  t h i s  o i l  i s  564 pe r  g a l l o n .  The average annual h e a t i n g  degree 
days a r e  16,206. These f a c t s  combine t o  f o r c e  t h e  people o f  t h i s  r e g i o n  
t o  pay a d i s p r o p o r t i o n a t e  p o r t i o n  of t h e i r  income toward energy needs. 

Combine t h i s  type of energy economics w i t h  a s u b s i s t e n c e  c u l t u r e  and t h e  
r e s u l t s  a r e  d i s a s t r o u s .  E s c a l a t i o n  o f  demands and c o s t s  w i l l  o n l y  se rve  
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t o  improve geothermal space h e a t i n g  a t t r a c t i v e n e s s .  Geothermal l y  en- 
hanced new i n d u s t r y  would a l s o  h e l p  i n  t h e  t r a n s i t i o n  t o  a cash economy 
f o r  t hose  r e s i d e n t s  who w ish  t o  make t h e  change. 

Ev idence from t h e  Nimiak P t .  -#1 w e l l  d r i l l e d  by  Standard O i l  i n d i c a t e s  
t h a t  a p o t e n t i a l  resource  does e x i s t .  The w e l l  was d r i l l e d  t o  6,311 
f e e t  and had a bottom h o l e  temperature o f  162OF (72°C). The geothermal 
g r a d i e n t  i s  40"C/km. A f o u n d a t i o n  t e s t  was conducted on t h e  sandstones 
and conglomerates i n  t h e  3755-3537 f o r e s t  i n t e r v a l .  A column o f  c l e a r  
s a l t w a t e r ,  muddy s a l t w a t e r  and d r i l l i n g  f l u i d  r o s e  2,190 f e e t  i n  t h e  
h o l e  ( t o p  1,190 f e e t  d r i l l i n g  f l u i d ;  n e x t  823 f e e t  muddy s a l t w a t e r ;  
bot tom 177 f e e t  c l e a r  s a l t w a t e r ) .  

The t e s t  c o n c l u s i v e l y  showed t h a t  t h e  zone was p roduc ing  s a l t w a t e r .  The 
tempera tu re  was 107°F (42OC). Other  sands and congl  omerates a t  g r e a t e r  
dep ths  m i g h t  a l s o  be wet and p o t e n t i a l  producers o f  h o t  s a l t  w a t e r  i f  
t e s t e d .  T h i s  w e l l  compared t o  t h e  Cape Espenberg w e l l  on t h e  Seward 
P e n i n s u l a  i n d i c a t e s  t h a t  t h e  p roduc ing  mernber i s  con t i nuous  i n  t h e  
r e g i o n .  

The p o t e n t i a l  use rs  a r e  n o t  l i m i t e d  t o  a h e a t i n g  d i s t r i c t .  P o s s i b l e  
salmon ranching,  canning, hydroponic  gardening, swimming pool  , pub1 i c  
l a u n d r y  and b a t h i n g  f a c i l i t i e s  c o u l d  a l s o  be uses o f  a geothermal 
resource .  

I 

The r e l a t e d  s c e n a r i o  i s  based on t h e  most o p t o m i s t i c  c r i t i c a l  path.  
Assuming t h a t  t h e  economic s t u d i e s  t o  be conducted i n  t h e  n e x t  y e a r  were 
a t t r a c t i v e ,  t h e  r e s t  o f  t h e  s c e n a r i o  shou ld  be a s e l f - f u l f i l l i n g  
prophecy . I 

Kotzebue i s  a p p l y i n g  f o r  a P.R.D.A. (Turned down). 



SITE DATA SUMMARY 

S ITE:  KOTZEBUE 

. . P h y s i c a l  R e s e r v o i r  Data 

. .Temperature "C :  

Subsurface: 162°F (72°C) 

. . S i t e  -Land S t a t u s :  

. .To ta l  Acres:  16,960 ( P r i v a t e )  

. .Geothermal Development S ta tus :  None 

. .Local and S t a t e  A t t i t u d e  Toward Geothermal Development: 

The Geophysical  I n s t i t u t e  o f  t h e  U n i v e r s i t y  o f  Alaska, P a c i f i c  
Research Corpo ra t i on ,  Standard O i l  of Cal i f o r n i a ,  The Ci ty  o f  
Kotzebue, NANA Regional  Corpo ra t i on ,  and K i  k i k t a g r u k  I n u p i a t  
V i1 l a g e  Corpo ra t i ons  have a1 1 requested s u p p o r t  f o r  a proposal  
e n g i n e e r i n g  and economic s tudy  o f  p o t e n t i a l  geothermal energy 
u t i l i z a t i o n  f o r  Kotzebue. 

..Land Use and Popu la t i on :  

Kotzebue has and d e s i r e s  t o  remain c h a r a c t e r i z e d  as a smal l  r u r a l  
community i n  Alaska. The l a n d  use i s  designed f o r  r e a d i l y  a v a i l -  
a b l e  s u b s i s t e n t  resources, easy i n t r a - c o m u n i t y  t r a v e l  and i n t e r -  
personal  f a m i l i a r i t y .  The town i s  t h e  c u l t u r a l  and governmental 
c e n t e r  f o r  n o r t h w e s t  Alaska (Kotzehue development p l a n ) .  

. .Comments and C r i t i c a l  I ssues :  

C a p i t a l  f i n a n c i n g  f o r  e x p l o r a t i o n  c o u l d  be a m a j o r  b a r r i e r .  

S I T E  LOCATION AND PHYSICAL D E S C R I P T I O N  

S I T E :  KOTZEBUE 

. . L a t i  tude: 66" 51 I N 

. .Longi tude:  162" 38' W 

. . R e c t i l i n e a r :  T17N, R18W KRFl 

. .County: Unorganized Borough 
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. .Topography: 

Kotzebue i s  l o c a t e d  on t h e  Baldwin Peninsula.  T h i s  s p i t  extends 
i n t o  Kotzebue Sound. The s p i t  i s  a f l a t  t und ra  w i t h  numerous 
l akes .  

. .Present  Land Use: 

T h i s  town i s  t h e  urban hub of t h i s  p a r t  of Nor thwest  Alaska. The 
v i 1  l a g e  p r o v i d e s  l o g i s t i c a l  suppor t  f o r  t h e  Nor thwest  and West 
s l o p e  r e g i o n s  o f  Alaska. Kotzebue i s  f l a n k e d  b y  two p o s s i b l e  
pe t ro leum p rov inces .  

. .Fu tu re  La.nd Use Plans: 

The p r e s e n t  p l a n n i n g  e f f o r t  i n  Kotzebue i s  t o  m a i n t a i n  t h e  p r e s e n t  
r u r a l  y e t  urban c e n t e r  f o r  t h i s  p a r t  o f  t h e  s t a t e .  P o p u l a t i o n  i s  
expected t o  i n c r e a s e  t o  app rox ima te l y  3,500 people.  Increased 
commercial,  r e s i d e n t i a l ,  and p u b l i c  l a n d  use areas have been des ig -  
na ted  f o r  t h e  expected expansion. R e s i d e n t i a l  i s  n a t u r a l l y  g e t t i n g  
t h e  l i o n ' s  share o f  l a n d  d e s i g n a t i o n  (Kotzebue Development P l a n ) .  

. . A e s t h e t i c s :  

Kotzebue i s  cons ide red  a showcase f o r  r u r a l  development. 

. . H i  s t o r  i c a l  /Arc  haeol  og i c a l  S ign i f icance  : 

The Kotzebue area has been one of t h e  I n u p i a t  Eskimo c u l t u r a l  
c e n t e r s  f o r  years.  Most of t h e  a r c h e o l o g i c a l  s i t e s  however a r e  
ac ross  t h e  bay t o  t h e  n o r t h  near  T a l i k o o t .  

GEOLOG ICAL/GEOPHYS ICAL DESCRIPTION 

SITE: KOTZEBUE 

. .Geologic  D e s c r i p t i o n :  

The Ba ldw in  Peninsula and Kotzebue Sound a r e  p a r t  o f  a l a r g e  
T e r t i a r y  b a s i n  known as t h e  Selewik  Basin.  The Basin i s  cons ide red  
a moderate p o t e n t i a l  pet ro leum basin.  The Nimink P t .  #1 w e l l  was 
d r i l l e d  t o  6,311 f e e t  and had a bot tom h o l e  temperature o f  162°F 
(72°C). C r y s t a l  l i n e  basement rocks  were p e n e t r a t e d  approx ima te l y  
5,960 f e e t  (1817 VI), i n c l u d i n g  s c h i s t s  and p h y l l i t e s .  The s c h i s t s  
a r e  o v e r l a i n  by  a basal  b a s a l t  u n i t  which i s  about  30 f e e t  t h i c k .  
The T e r t i a r y  s e c t i o n  i s  dominated by sandstones w i t h  subord ina te  
conglomerate,  s i l t s t o n e s  and c l a y s t o n e s  a t h i n  bed o f  low grade 
c o a l  was i n t e r s e c t e d  a t  2,720 f e e t  (829 m). Conglomerate beds 
i n c r e a s e  i n  f requency w i t h  dep th  i n  t h e  s e c t i o n .  The geothermal 
g r a d i e n t  i s  4O"C/km. 

A f o r m a t i o n  t e s t  was conducted on t h e  sandstone and conglomerates 
i n  t h e  3,755-3,537 f e e t  (7,145 t o  1,078 me te rs )  i n t e r v a l .  No o i l  
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gas was produced, b u t  a column of c lear  saltwater, muddy sa l t -  
e r  and dr i l l ed  fluid rose 2,190 fee t  (668 m) in the hole (Top 
90 f e e t  (363 m) dr i l l ing  f luid;  next 823 f ee t  (251 m) muddy 

saltwater, bottom 1 7 7  feet  (54  m) clear  sal twater) .  A t  th i s  depth 
the temperature was 107°F (42°C). 

. .Geophysical Summary: 

Well logs, l i thologic  samples and flow t e s t  d a t a  were a l l  taken in 
th i s  well. Seismic records have been recorded by S tanda rd  Oil 
Company. 

. . Geol ogi c Hazards : 

Erosion and structural stabil  i ty problems associated w i t h  perma- 
f ros t .  

RESERVOIR CHARACTERISTICS 

SITE: KOTZEBUE 

. .Reservoir Temperature 

. .Surface: No surface expression 

. .Subsurface: Thermal gradient of 4O"C/km 

. .Geochemical 

S i 0 2 :  N o t  available 

. .Flow Rates: N / A  

. .pH: N/A 

. .Total Dissolved Sol ids: ?]/A 

. .Fluid Chemistry: N/A 

. .Subsurface Area of Reservoir: 

Indications are t h a t  the subsurface formations are  continuous 
across the en t i r e  Kotzebue Sound area. The Cape Espenberg #1 log 
shows the same saltwater producing formation on the Seward 
Peninsula. 
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LAND OWNERSHIP AND LEASING 

SITE: KOTZEBUE 

. .Land Ownership: 

The l a n d  on the  Pen insu la  has been s e l e c t e d  5y Kotzebue V i l l a g e  
Corpo ra t i on  under  terms of t h e  F.laska N a t i v e  Claims Se t t l emen t  Act .  
P r i v a t e  lands a r e  l o c a t e d  i n  t h e  c i t y  l i m i t s .  NANA Regional 
Corpo ra t i on  i s  t h e  l o g i c a l  c o n t a c t .  

GEOTHERMAL DEVELOPMENT STATUS 

SITE: KOTZEBUE 

. . Present  Devel opmen t S t a t u s  : 

None t o  date.  A proposal  has been submi t ted  t o  t h e  Department o f  
Energy concern ing  economic and s o c i a l  s t u d i e s  r e l a t e d  t o  geothermal 
development a t  Kotzebue. T h i s  p r o j e c t  was durned down. 

. .P ro jec ted  o r  Planned Development: 

I f  economic s t u d i e s  i n d i c a t e  t h a t  i t  i s  f e a s i b l e ,  a c i t y  wide 
h e a t i n g  d i s t r i c t  w i l l  be formed u t i 1  i z i n g  a l o c a l  g r a d i e n t  h e a t i n g  
d i s t r i c t  and u s i n g  t h e  h o t  wa te r  i n  t h e  c i t y  sewer system. 

INSTITUTIONAL CONSIDERATIONS 

SITE: KOTZEBUE 

. . I n s t i t u t i o n a l  Requirements: 

N e g o t i a t i o n s  and penni - ts  t o  reopen Nimink P t .  #1 w e l l  has t o  be 
imp1 emented. Easements f o r  d i s t r i b u t i o n  system must be ob ta ined  
f r a n  ' a p p r o p r i a t e  City, Nat ive ,  S t a t e  and Federal government 
agencies. Envi ronmenta l  Impact Statement  w i l l  have t o  be w r i t t e n  
i f  the  system crosses  Federa l  o r  S t a t e  lands.  F a c i l i t i e s  p e r m i t  
w i l l  have t o  be ob ta ined  f rom S t a t e  f o r  c o n s t r u c t i o n  o f  h e a t i n g  
d i s t r i c t .  

... Agency and 'Pub1 i c  A t t i  tudes: 

Economic e v a l u a t i o n  needs t o  be completed b e f o r e  agencies and 
p u b l i c  a t t i t u d e s  w i l l  be f a v o r a b l e .  Funding f o r  such an endeavor 
w i l l  have t o  cane from S t a t e  o r  Federa l  sources. A proposal  f o r  
such a s tudy  submi t ted  t o  D.O.E. was n o t  funded. 

. .S ta tus  o f  Requirements ( i . e . ,  E I A / E I S  Requirements): 

I n i t i a t i o n  o f  new s t u d y  has n o t  begun a t  t h i s  t ime.  
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ENVIRONMENTAL FACTORS 

SITE: KOTZESUE 

. .CLIMATE: (Nor thwest  Regional  P r o f i l e )  

. . P r e v a i l  i n g  Winds: ESE 11 k t s  

. . P r e c i p i t a t i o n  (Annual ) :  

8.9" (23  cm) i n c l u d i n g  47" (119 cm) o f  snow. 

. .Average Temperature: 

Minimum: -52°F (-47°C) 
Maximum: 85°F (29°C) 

. .Degree Days (Annual ) : 16,200 

..GEOLOGIC FACTORS: Perrnafrost. t o  200 f e e t  (61 me te rs )  

..CJATER QUALITY: 

. . BIOLOGICAL 

Shores a r e  icebound 8 months p e r  yea r .  

. .Dominant F l o r a :  M o i s t  Tundra 

. . Doni r iant  Fauna: 

Car ibou, Moose, Fu rbear ing  animals,  F i sh ,  Whales, and Seals 
a r e  abundant here.  

TRANSPORTATION AND UT I L I T I  ES 

SITE: KOTZEBUE 

. . U t i 1  i ty o r  Energy Transmiss ion C o r r i d o r s  and F a c i l i t i e s :  

Fuel o i l  i s  t h e  p r imary  fue l  i n  Kotzebue. Fuel must be barged from 
S e a t t l e  d u r i n g  summer months, and i n  s e r v i c e  shor tages f l own  i n  
f rom Anchorage. The l a c k  of deep-water p o r t  f a c i l i t y  n e c e s s i t a t e s  
t h e  l i g h t e r a g e  o f  goods from t h e  barges 15 m i l e s  (24  km) from 
shore. 

1,200,000 g a l l o n s  o f  f u e l  o i l  i s  consumed y e a r l y  c o s t i n g  .56$ p e r  
g a l l o n .  Storage f a c i l i t i e s  a r e  capable o f  h o l d i n g  1,685,OOO 
gal  l ons .  

Kotzebue E l e c t r i c  has a demand o f  3,420 kw w i t h  a 1,568 peak 
demand. 491,000 g a l l o n s  of g a s o l i n e  a r e  used as w e l l  (Rura l  
E l e c t r i c  Survey).  

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l i t i e s :  

Barge, A r c t i c  L igh te rage ,  and Wien A i r l i n e s  
i ?n 



PO P ULAT I ON 

SITE: KOTZEBUE 

..General D e s c r i p t i o n  o f  P o p u l a t i o n :  

There a r e  about  2,500 people i n  Kotzebue o f  which about  75% a r e  
N a t i v e  (Eskimo).  The p o p u l a t i o n  o f  t h e  Kotzebue Subregion i s  5,000 
(Sel  kregg, 1976). 

Kotzebue i s  t h e  c o r e  o f  a network o f  r e g i o n a l  economic and admin is-  
t r a t i v e  a c t i v i t i e s .  Kotzebue i s  an urban rjiagnet; s t e a d i l y  d raw ing  
immigrants  from the su r round ing  v i 1  l ages  (ASHA, 1971).  

. . Economics : 

. .Present  Land Use: 

The l o c a l  economy i s  e q u a l l y  based on s u b s i s t e n t  and cash f l o w  
economics. Hunt ing,  f i s h i n g ,  and g a t h e r i n g  account  f o r  a 
s u b s t a n t i a l  p a r t  of most f a m i l i e s '  f ood  s u p p l i e s .  

Commercial f i s h i n g  f o r  chum salmon f o r  e x p o r t  p r o v i d e s  
seasonal employment. A c t i v i t i e s  r e l a t e d  t o  t h e  Alaska N a t i v e  
Claims Se t t l e iqen t  A c t  and government a r e  t h e  c h i e f  employers. 
C o n s t r u c t i o n  s e r v i c e s  and t r a d e s  expand w i t h  t h e  p o p u l a t i o n  as 
does t o u r i  sm. 

. .Fu tu re  Land Use: 

HUD p l a n s  on b u i l d i n g  57  new housing u n i t s .  The U n i v e r s i t y  o f  
Alaska p lans  expansion and a new p i o n e e r  home i s  planned. O i l  
e x p l o r a t i o n  c o n t i n u e s  i n  t h e  r e g i o n  a w a i t i n g  O.C.S. l eases  i n  
the n e x t  decade. I f  o i l  i s  d iscovered,  a s i g n i f i c a n t  change 
would take  p l a c e  i n  t h e  l o c a l  economy (Rura l  E l e c t r i c  Survey).  



Arctic Region 
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ARCTIC R E G I O N  

( P o r t i o n s  E x t r a c t e d  from t h e  A r c t i c  Regional  P r o f i l e )  

I n t r o d u c t i o n  

The A r c t i c  Region encompasses t h e  d ra inage  o f  a l l  r i v e r s  f l o w i n g  n o r t h  
from t h e  d i v i d e  o f  t h e  Brooks Range. The t o t a l  a rea  i s  somewhat o v e r  50 
m i l l i o n  acres.  The n o r t h  s lope  p l a i n  dominates t h e  r e g i o n  w i t h  i t s  
numerous l a k e s .  

C1 ima t e  

The A r c t i c  weather  s h a r p l y  c o n t r a s t s  w i t h  weather i n  o t h e r  p a r t s  o f  
Alaska. The temperatures a r e  c o l d  and s t r o n g  winds blow p e i s i s t e n t l y  
o v e r  t h e  N o r t h  Slope. The A r c t i c  and B e a u f o r t  Sea have a mod i f y ing  
e f f e c t  on c o a s t a l  temperatures.  On t h e  sou the rn  e x t r e m i t y  o f  t h e  
r e g i o n ,  t h e  Brooks Range a f f e c t s  b o t h  temperatures and p r e c i p i t a t i o n .  

Su r face  winds a r e  r e l a t i v e l y  s t r o n g  a long  t h e  coast ,  b u t  weaken and 
became v a r i a b l e  f u r t h e r  i n l a n d ,  Calm c o n d i t i o n s  a r e  reco rded  a t  Barrow 
o n l y  1% o f  t h e  t ime.  Coastal  wind speeds o f  30-50 knots  a r e  common 
d u r i n g  t h e  w i n t e r  months. These winds can cause severe w h i t e - o u t  con- 
d i t i o n s  and c h i l l  f a c t o r s .  

The A r c t i c  Region r e c e i v e s  most o f  i t s  h e a t  energy d u r i n g  t h e  summer 
months. The decrease i n  h e a t  energy i s  d r a m a t i c  i n  t h e  f a l l .  From 
September t o  t h e  end o f  December, b o t h  maximum and minimum temperatures 
d r o p  r a p i d l y .  A s l i g h t  warming t r e n d  occu rs  i n  most o f  t h e  r e g i o n  i n  
January,  w i t h  temperatures reach ing  t h e i r  l o w e s t  i n  February.  I n  
February,  temperature m in imum range from about  -35 t o  -20°F ( -37  t o  
-29°C). 

Annual p r e c i p i t a t i o n  l e v e l s  f o r  t h e  A r c t i c  a r e  g e n e r a l l y  low. H e a v i e s t  
amounts occu r  i n  t h e  h i g h e s t  e l e v a t i o n s  o f  t h e  Brooks Range, where 
amounts v a r y  from 40 o r  more inches (102 cm) i n  t h e  e a s t e r n  g l a c i a l  
area, t o  abou t  10 i n c h e s  (25 cm) i n  p a r t s  o f  t h e  Cen t ra l  Range. 

I n  J u l y ,  h i g h s  range frm 40 t o  60°F. 

The Coasta l  and F o o t h i l l  p r e c i p i t a t i o n  ranges f rom 7" ( 1 8  cm) t o  l e s s  
t h a n  5" (13 cm). Most p r e c i p i t a t i o n  occu rs  d u r i n g  summer as r a i n .  
Average annual s n o w f a l l  amount ranges f r a n  an e s t i m a t e d  100" (254 cm) on 
t h e  e a s t e r n  Brooks Range, t o  o n l y  12" (30  cm) a l o n g  t h e  n o r t h w e s t  coast .  
T e r r a i n  has ma jo r  i n f l u e n c e  on p r e c i p i t a t i o n  p a t t e r n s .  

The sun r i s e s  a t  Barrow a t  1:06 AM on P?ay 1 0 t h  and does n o t  s e t  a g a i n  
u n t i l  August 2nd a t  11:51 PM. There a r e  118 days w i t h o u t  darkness. The 
sun s e t s  i n  Barrow a t  12:50 PM on November 1 6 t h  and does n o t  r i s e  a g a i n  
u n t i l  January  2 4 t h  a t  11:51 AM. The 
ang le  o f  i n c i d e n c e  o f  t h e  sun i s  low th roughou t  even t h e  summer season. 

The sun does n o t  r i s e  f o r  67 days. 

H e a t i n g  degree days range from 17,000 t o  more t h a n  20,000 a long  t h e  
A r c t i c  coas t .  The e n t i r e  A r c t i c  r e g i o n  i s  l a y e r s  o f  permafrost ,  some as 
deep as  2,500 f e e t  (762 m) i n  t h e  deep sediments a long  t h e  A r c t i c  coas t .  
S o i l  temperatures range from -17°F (-27°C) i n  March t o  32°F (0°C) a t  
d i f f e r e n t  r e c o r d i n g  s i t e s .  
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There i s  a lmost  always a temperature i n v e r s i o n  i n  t h e  Alaskan A r c t i c .  
A i r  p o l l u t i o n  has n o t  been a ma jo r  problem, though, because o f  t h e  winds 
and l a c k  o f  source. 

Mar i ne Env i ronmen t 

The N o r t h  Alaska A r c t i c  Ocean i s  d i v i d e d  i n t o  two seas: t h e  B e a u f o r t  t o  
t h e  eas t ;  and Chukchi west o f  P o i n t  Barrow. The Chuckchi i s  q u i t e  
sha l l ow ,  w i t h  depths l e s s  than 100 m, ex tend ing  seve ra l  hundred k i l o -  
meters o f f s h o r e .  R e l a t i v e l y  warm B e r i n g  Sea waters  e n t e r  t h e  Chuckchi 
t h rough  t h e  B e r i n g  S t r a i t s ,  i n f l u e n c i n g  t h e  i c e  shee t  and c u r r e n t s .  

The B e a u f o r t  Sea has a narrow c o n t i n e n t a l  s h e l f  between 30 t o  60 m i l e s  
( 4 8  t o  96 kn ) ,  where depths a r e  l e s s  than  200 m. deep. 

The s i n g l e  most i m p o r t a n t  f a c t o r  i n  t h e  mar ine env i ronment  i s  t h e  sea 
i c e .  I t s  seasonal f o rma t ion ,  movement, and deqrada t ion  i n f l u e n c e  b o t h  
p h y s i c a l  and b i o l o g i c a l  aspects  o f  t h e  environment.  

West o f  Barrow, n o r t h  and e a s t  f l o w i n g  c u r r e n t s  i n  t h e  Chukchi Sea tend  
t o  keep t h e  w i n t e r  sea i c e  moving and p r e v e n t  t i g h t  i c e  occupa t ion  o f  
t h e  nearshore e n v i  ronment. I n  c o n t r a s t ,  t h e  B e a u f o r t  Sea c u r r e n t s  f o r c e  
t h e  i c e  shoreward and produce a g r e a t  expanse o f  r e l a t i v e l y  t i g h t ,  
shorepack i c e  i n  w i n t e r .  The B e a u f o r t  i c e  i s  m u l t i y e a r  pack and i s  
p resen t  a t  l e a s t  n i n e  o r  t e n  months. I n  t h e  Chukchi, t h e  i c e  i s  a one 
y e a r  f o r m a t i o n  and s tays  seven t o  e i g h t  months. Because o f  t h i s  pack 
i c e ,  t h e  sh ipp i r ,g  t o  and from t h e  N o r t h  Slope i s  c o n f i n e d  t o  a few weeks 
l a t e  i n  t h e  summer. 

To pog r a p  hy 

The A r c t i c  r e g i o n  i n c l u d e s  a l l  areas d r a i n e d  by streams f l o w i n g  from t h e  
n o r t h  s i d e  of t h e  Brooks Range. I t  encompasses t h e  n o r t i i e r n  h a l f  o f  t h e  
Brooks Range, and DeLong Mountains, t h e  sou the rn  f o o t h i l  I s ,  t h e  n o r t h e r n  
f o o t h i l l s  and A r c t i c  c o a s t a l  p l a i n  and s h e l f  (Wahrha l t i g ,  1965) .  

The A r c t i c  mountains s e c t i o n  i n c l u d e s  t h e  Brooks Range and DeLong 
Mountains. T h e i r  peaks a r e  m a i n l y  t h e  r e s u l t  o f  g l a c i a l  c a r v i n g  o f  
f o lded ,  f a u l t e d  sedimentary rocks.  The peaks a r e  4,000 t o  4,900 f e e t  
(1,200 t o  1,250 me te rs )  h igh .  

The c e n t r a l  and e a s t e r n  s e c t i o n s  o f  t h e  Erooks Range c o n s i s t  o f  rugged, 
g l a c i a t e d ,  e a s t - t r e n d i n g  r i d g e s  w i t h  summits r i s i n g  t o  h e i g h t s  o f  7,000 
t o  8,000 f e e t  (2,100 t o  2,400 me te rs ) .  The e a s t e r l y  t r e n d  i s  due t o  
d i f f e r e n t i a l  weather ing o f  b e l t s  of ha rd  and s o f t  sedimentary rocks .  On 
t h e  n o r t h  boundary t h e  f o o t h i l l s  a r e  a b r u p t  w i t h  s teep mounta in f r o n t s .  
iylajor r i v e r s  f l o w  n o r t h  from t h i s  s e c t i o n  o f  t h e  range and t h e r e  a r e  
s u r p r i s i n g l y  few g l a c i a l  l akes .  

No l a k e s  o r  g l a c i e r s  e x i s t  here.  

N o r t h  o f  t h e  mountain f r o n t ,  t h e  Southern F o o t h i l l s  v a r y  i n  h e i g h t  from 
1,200 t o  3,500 f e e t  (350 t o  1,050 me te rs )  w i t h  l o c a l  r e l i e f  as h i g h  as 
2,500 f e e t  (750 me te rs ) .  These h i l l s  a r e  c h a r a c t e r i z e d  by i r r e g u l a r  
bu t tes ,  knobs, mesas, e a s t - t r e n d i n g  r i d g e s  and i n t e r v e n i n g  r o l l  i n g  
tund ra  p l a i n s .  The N o r t h e r n  F o o t h i l l s  r i s e  from about  , 6 0 0  f e e t  (180 
meters)  a t  t h e i r  n o r t h  t o  1,200 f e e t  (350 meters)  i n  t h e  sou th  and 



c o n s i s t  o f  broad, e a s t - t r e n d i n g  r i f h r d  e i y h  l o v s l  mesa- l i ke  mountains. 

Most streams c r o s s  t h e  f o o t h i l l s  i n  n o r t h  t r e n d i n g  courses and a r e  
c h a r a c t e r i z e d  by b r a i d e d  courses. The C o l v i l  l e  R.iver, however, f o l l o w s  
s t r u c t u r e  t o  t h e  e a s t  some 220 m i l e s  (350 km) a long  t h e  boundary o f  t h e  
n o r t h e r n  and sou the rn  f o o t h i l l s .  There a r e  no g l a c i e r s  i n  t h e  f o o t -  
h i l l s .  

The A r c t i c  p l a i n  i s  a smooth s u r f a c e  r i s i n g  g e n t l y  from t h e  shores o f  
t h e  Chukchi and B e a u f o r t  Seas t o  a maximum h e i g h t  o f  600 f e e t  (180 
mete rs )  a t  i t s  southern boundary. T h i s  p l a i n  i s  west  o f  t h e  C o l v i l l e  
R i v e r  and i s  e s s e n t i a l l y  f l a t  except  for .  occas iona l  r i s e s  and a s e c t i o n  
o f  a c t i v e  and s t a b i l i z e d  sand dunes t h a t  t r e n d  e a s t - n o r t h e a s t  w i t h  
r e l i e f  o f  40 f e e t  (12 meters) .  East  of t h e  C o l v i l l e ,  t h e  White H i l l s  
produce s c a t t e r e d  low r e l i e f  above t h e  p l a i n s .  

Because o f  t h e  f l a t  t e r r a i n  and t h e  con t inuous  occurances o f  pe rmaf ros t ,  
d r a i n a g e  on t h e  c o a s t a l  p l a i n  i s  ve ry  poor, and marshes and l a k e s  occu r  
i n  most low areas. West o f  t h e  C o l v i l l e ,  r i v e r s  meander s l u g g i s h l y  i n  
v a l l e y s  50 t o  300 f e e t  (15 t o  90 me te rs )  deep. To t h e  east ,  streams a r e  
b ra ided .  

I n  t h e  western p a r t  of t h e  p l a i n ,  t h e r e  a r e  no r thwes t  t r e n d i n g  thaw 
lakes  t h a t  make up o v e r  50% of t h e  s u r f a c e  area. These l a k e s  range f rom 
a few y a r d s  l o n g  t o  20 m i l e s  ( 3 0  km). 

Ge o l  ogy 

The most r e c e n t  t h e o r y  on t h e  A r c t i c  g e o l o g i c  h i s t o r y  s t a t e s  t h a t  d u r i n g  
Pa leozo ic  th rough  T r i a s s i c  t ime, t h e  A r c t i c  r e g i o n  was under water .  I t  
c o n s i s t e d  o f  a s t a b l e  s h e l f  bordered by  a c o n t i n e n t a l  landmass t o  t h e  
n o r t h .  The A r c t i c  Alaska Basin was t o  t h e  sou th  and extendecl as f a r  
s o u t h  as c e n t r a l  Alaska. The s h i e l d  t o  t h e  n o r t h  c o n t r i b u t e d  sediments 
t o  t h e  bas ins .  

The s h i e l d  r i f t e d  from t h e  p r e s e n t  A r c t i c  S lope i n  Mesozoic Time. The 
Alaska landmass d r i f t e d  southwest, p i v o t e d  and formed t h e  A r c t i c  Ocean 
bas in.  A t  t h e  same t ime, u p l i f t  o f  t h e  Brooks Range began. T h i s  
c r e a t e d  a new sediment source t h a t  s t i l l  ope ra tes  today. Regional  
s t r u c t u r e  e x e r t e d  d e p o s i t i o n a l  c o n t r o l  i n  t h e  area, i n c l u d i n g  t h e  r i s i n g  
o f  t h e  Brooks Range, t h e  C o l v i l l e  Basin, a s t r u c t u r a l  h i g h  i n  t h e  n o r t h  
c a l l e d  t h e  Barrow Arch and t h e  c o n t i n e n t a l  marg in.  

The C o l v i l l e  Basin r e c e i v e d  sediments ahd Brooks Range u p l i f t  c o n t i n u e d  
d i s p l a c i n g  t h e  sea northward. 

The Mesozoic v o l  c a n i c s  were eroded away and t h e  u n d e r l y i n g  Pa leozo ic  
1 imes tone /quan tz i t es  were exposed. T h i s  r e s u l t e d  i n  a d i f f e r e n t  cornpo- 
s i t i o n  o f  rocks  i n  t h e  N o r t h e r n  F o o t h i l l s  t han  those o f  t h e  o l d e r  
Southern F o o t h i l l s .  

The Barrow Arch t o  t h e  n o r t h  remained a s t a b l e  h i g h  w i t h  a g e n t l e  d ip .  
I t  r e c e i v e d  o n l y  muds and s i l t s  which p inched o u t  a g a i n s t  t h e  s lope  o f  
t h e  arch.  These t r a p s  a r e  t h e  b a s i s  of t h e  Prudhoe and Barrow o i l  and 
gas f i e l d s .  
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D u r i n g  Mesozoic and e a r l y  Cretaceous per iods,  t h e  Brooks !?ange and 
Southern F o o t h i l l s  underwent i n t e n s e  f o l d i n g  and f a u l t i n g ,  w i t h  
l o c a l i z e d  metamorphosis. The n o r t h e r n  f o o t h i l l s  were a1 so  g e n t l y  
f o lded ,  t hus  e x p l a i n i n g  t h e  no r thward  decrease i n  comp lex i t y ,  r e l i e f  and 
age. 

The Brooks Range c o n s i s t s  c h i e f l y  of Pa leozo ic  l imestones,  sandstones, 
shales,  and t h e i r  metamorphic p a i r s .  I n  t h e  sou the rn  f o o t h i l l s ,  r o c k s  
a r e  n o t  as af fected by metamorphism. The rocks  a r e  m a i n l y  Mesozoic 
sandstone, conglomerate, 1 imestone r i d g e s  and separated by low areas o f  
shale.  I n  t h e  n o r t h e r n  f o o t h i l l s ,  t h e  open f o l d s  formed r i d g e s  and 
mesas u n d e r l a i n  by  sedimentary r o c k s .  

D r i f t  o f  t h e  Siber ian-Chukchi  landmass t o  t h e  sou theas t  has a p p a r e n t l y  
caused t h e  p resen t  s i n u o u s i t y  o f  t h e  Brooks Range. The f o r c e s  d i s t o r t e d  
t h e  mountain c h a i n  from i t s  e a r l i e r  t rend .  I n  T e r t i a r y  t ime, u p l i f t  and 
e r o s i o n  cont inued.  P l e i s t o c e n e  g l a c i e r s  b u r i e d  a l l  b u t  t h e  h i g h e s t  
peaks and t h e i r  subsequent d e p o s i t s  a r e  found th roughou t  t h e  range. 
Streams depos i ted  t h e  d e b r i s  i n t o  even t h e  c o a s t a l  p l a i n .  

Subsidence of t h e  n o r t h e r n  p a r t  of t h e  r e g i o n  caused severa l  t r a n s -  
g ress ions  o f  t h e  sea across t h e  N o r t h  Slope. I n  r e c e n t  t ime, t h e  seas 
r e t r e a t e d  t o  t h e i r  p r e s e n t  l e v e l ,  f o l  lowed by m ino r  c o a s t a l  subsidence 
o r  sea l e v e l  r i s e ,  f o rm ing  drowned e s t u a r i e s  on t h e  west coast .  

M i n e r a l  i iesources 

Four  metal  depos i t s ,  l o d e  o r  p l a c e r ,  have been r e p o r t e d  i n  N o r t h e r n  
Alaska. No ma jo r  p l a c e r  d e p o s i t s  t h a t  appear a t  a l l  p romis ing  have been 
l o c a t e d .  The genera l  c h a r a c t e r  of t h e  bedrock i s  n o t  f a v o r a b l e  f o r  
e x t e n s i v e  c o n c e n t r a t i o n s .  

L i m i t e d  m e t a l l i c  m i n e r a l s  have been r e p o r t e d  on a t r i b u t a r y  of t h e  
Pitmega R i v e r  and t h e  Mount K e l l y  areas. '  O the r  areas have been 
repo r ted ,  b u t  n o t  c o n f  inned. 

Coal i n  l a r g e  q u a n t i t i e s  i s  found o v e r  a g r e a t  expanse o f  t h e  A r c t i c .  
I t  i s  i n f e r r e d  t h a t  some 58,000 square m i l e s  o f  l a n d  has c o a l  u n d e r l y i n g  
i t . T h i s  i s  perhaps one of t h e  w o r l d ' s  l a r g e s t  coal  h e a r i n g  fonna t ions ,  
and s t r e t c h e s  ac ross  rnost o f  N o r t h e r n  Alaska. 

The pet ro leum p o t e n t i a l  has heen proven by  t h e  d i s c o v e r y  o f  t h e  Prudhoe 
Bay f i e l d  on a grand s c a l e  i n  1968. O i l  was d i scove red  much e a r l i e r  a t  
o t h e r  A r c t i c  s i t e s  n o t  so famous. Besides t h e  11+ b i l l i o n  b a r r e l s  of 
proven o i l  reserves,  c o n s i d e r a b l e  p o t e n t i a l  e x i s t s  f o r  more d i s c o v e r i e s  
i n  o t h e r  onshore and o f f s h o r e  areas. 

O i l  shale,  phosphates, t i n ,  copper, i r o n ,  manganese and perhaps l e a d  
have been i n f e r r e d  i n  t h e  reg ion .  

E r o s i o n  

E r o s i o n  takes p e c u l i a r  avenues i n  t h e  A r c t i c  because of permafrost .  As 
water comes i n  c o n t a c t  w i t h  i ce -ce iwn ted  sediments, h e a t  t r a n s f e r  causes 



t h e  i c e  t o  m e l t  whenever c o v e r i n g  v e g e t a t i o n  i s  s t r i p p e d .  T h i s  process 
can r e s u l t  i n  s e r i o u s  course changes i n  r i v e r s  and env i ronmen ta l  con- 
s i d e r a t i o n s  f o r  c o n s t r u c t i o n .  

I n  b u i l d i n g ,  p r o p e r  p l a n n i n g  must c o n s i d e r  p o s s i b l e  e r o s i o n  because o f  a 
l o s s  o f  pe rmaf ros t .  Because o f  t h e  t i m e  i t  takes t o  r e v e g e t a t e  i n  t h e  
A r c t i c ,  t h e  e r o s i o n  process i s  ve ry  d i f f i c u l t  t o  s t o p  once s t a r t e d .  

Water 

E i g h t y  p e r c e n t  o f  t h e  l a n d  area i n  t h e  A r c t i c  d r a i n s  i n t o  t h e  B e a u f o r t  
Sea. The l a r g e s t  d ra inage  i s  t h a t  of t h e  C o l v i l l e  R ive r ,  which d r a i n s  
about  24,000 a c r e s  (9,712 h e c t a r e s ) .  A l l  r i v e r s  a r e  i n  t h e  zone o f  
con t inuous  p e r m a f r o s t  and they  a r e  f r o z e n  seven o r  e i g h t  months a y e a r .  

Freshwater  l a k e s  i n  t h e  A r c t i c  f a l l  i n t o  two main c a t e g o r i e s :  thaw 
l a k e s  and g l a c i a l  lakes.  Thaw lakes  c o v e r  50-75% o f  t h e  t o t a l  c o a s t a l  
p l a i n ,  as w e l l  as s i g n i f i c a n t  areas i n  t h e  f o o t h i l l s .  G l a c i a l  l a k e s  a r e  
w i d e l y  s c a t t e r e d  and occupy sha l l ow  basins.  These l a k e s  a r e  u s u a l l y  
deep and c l e a r .  Lakes l e s s  than 6 t o  8 f e e t  ( 2  t o  2.5 m) deep f r e e z e  
s o l i d  d u r i n g  t h e  w i n t e r .  

There a r e  w ide  f l u c t u a t i o n s  i n  r u n o f f  because o f  p e r m a f r o s t  and 
f r e e z i n g .  There i s  l i t t l e  o r  no groundwater t o  reduce these f l u c t u -  
a t i o n s .  

Mean annual r u n o f f  i n  t h e  A r c t i c  i s  l o w e s t  near  t h e  c o a s t  and inc reases  
somewhat i n  t h e  f o o t h i l l s  and mountains t o  t h e  south.  Peak r u n o f f s  a r e  
from l a t e  May t o  e a r l y  J u l y .  Dur ing  l a t e  w i n t e r  months, even l a r g e  
r i v e r s  f l o w  so s l o w l y  t h a t  mean annual l o w  mon th l y  r u n o f f  i s  c a l c u l a t e d  
a t  0. Mean annufl r b u n o f f 2 f o r  t h e  r e g i o n  goes from 0.5 on t h e  c o a s t  t o  
as h i g h  as  2 ft. /sec./mi. . 
Water from s u r f a c e  sources i n  t h e  A r c t i c  a r e  g e n e r a l l y  of  accep tab le  
chemical  q u a l i t y .  The c o n c e n t r a t i o n s  o f  t o t a l  d i s s o l v e d  s o l  i d s  i n  
streams t y p i c a l l y  i n c r e a s e  from i t s  headwaters t o  i t s  mouth, The TDS 
range from 30 t o  1072 mg/ l ,  b u t  a r e  g e n e r a l l y  l e s s  than  120 mg/ l .  Lakes 
n o r m a l l y  have l e s s  TDS. 

Ground w a t e r  i s  l i m i t e d  because o f  permafrost ,  however, t h e r e  i s  
p o t e n t i a l  t h r o u g h o u t  t h e  y e a r  from u n f r o z e n  areas near  l a r g e  p e r e n n i a l  
r i v e r s  and beneath l a r g e  lakes.  

Water resources  a r e  c r i t i c a l  t o  community development i n  t h e  A r c t i c .  
Most communit ies g e t  t h e i r  water  by  h a u l i n g  i t  f rom nearby l a k e s  and 
streams i n  summer and by  chopping h o l e s  th rough  t h e  i c e  i n  deep l a k e s  
and m e l t i n g  snow i n  w i n t e r .  

Sewage d i s p o s a l  i s  a l s o  a m a j o r  h e a l t h  problem because o f  t h e  l a c k  o f  
water.  S o l i d  wastes a r e  preserved i n  t h e  A r c t i c  because o f  t h e  extreme 
c o l d  n o t  a1 l o w i n g  enzyme a c t i o n s .  
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T e r r e s t r i a l  V e g e t a t i o n  

T e r r e s t r i a l  v e g e t a t i o n  i n  t h e  A r c t i c  r e g i o n  is  p r i n c i p a l  l y  tundra.  
Tundra i s  t h e  r o l l i n g ,  t r e e l e s s  p l a i n  o f  A r c t i c  r e g i o n s  th roughou t  t h e  
w o r l d .  T h i s  tund ra  i n c l u d e s  a l l  b i o t i c  communit ies above t i m b e r l i n e  i n  
b o t h  a r c t i c  and a l p i n e  reg ions .  

G e n e r a l l y ,  t h e  tund ra  o f  t h e  A r c t i c  resembles y r a s s l a n d  species.  Com- 
p o s i t i o n  o f  t h e  v e g e t a t i o n  v a r i e s  a c c o r d i n g  t o  mois ture,  s lope  and o t h e r  
such f a c t o r s .  There a r e  t h r e e  t ypes  of t und ra :  wet, m o i s t  and a l p i n e .  
V o i s t  t und ra  occupies sotne 26.5 m i l l i o n  a c r e s  o f  t h e  A r c t i c  and by f a r  
i s  t h e  ma jo r  b i o t i c  community. 

A q u a t i c  Vege ta t i on  

The A r c t i c  mar ine  environment c o n s i s t s  o f  t h r e e  v e g e t a t i o n  types: 
m i c r o s c o p i c  photoplankton,  emergent grasses and sedges, and a lgae  
g row ing  i n  sha l l ow  water.  S u n l i g h t ,  temperature,  and chemical n u t r i e n t s  
c o n t r o l  growth of t h e  f l o r a .  Snow, i c e  and d i s s o l v e d  m a t e r i a l s  absorb 
s u n l i g h t  and add t o  t h e  severe p h y s i c a l  ha rdsh ips  o f  t h e  A r c t i c  e n v i r o n -  
ment. Carbon d i o x i d e ,  a necessary gas f o r  p l a n t s ,  i s  a l s o  d i s s o l v e d  i n  
t h e  A r c t i c  w i n t e r .  

O c c a s i o n a l l y ,  submergent p l a n t s  grow i n  p r o t e c t e d  lagoons. Only  i n  a 
few l o c a t i o n s ,  such as near  Wainwr ight  and i n  Peard Bay, do k e l p  beds 
occur .  

T e r r e s t r i a l  Animals 

Moose a r e  c o n f i n e d  m o s t l y  t o  h i g h  b u s h  areas, espec ia l  l y  t h e  Col v i 1  l e  
and Cannery R i v e r  drainages. G r i z z l y  bear  a r e  a l s o  concen t ra ted  i n  
these  dra inages.  Carn ivores such as wolves, wo lve r ine ,  l y n x ,  and fox 
a l l  f o l l o w  t h e  same p a t t e r n  o f  r a n g i n g  n e a r  t h e  d ra inage  systems. Two 
main c a r i b o u  herds range ove r  t h e  e n t i r e  N o r t h  Slope. Ma jo r  c a l v i n g  
areas a r e  l o c a t e d  south of Wainwr ight  and i n  t h e  A r c t i c  W i l d l i f e  Refuge, 
n e a r  t h e  Canadian border .  D a l l  mountain sheep a r e  l o c a t e d  i n  t h e  Brooks 
Range and A l a s k a ' s  p o l a r  bear c o n c e n t r a t i o n  i s  l o c a t e d  a long  t h e  A r c t i c  
coas t .  

A number of b i r d s  a r e  c l o s e l y  r e l a t e d  t o  t h e  h i g h  bush community. 
Severa l  spec ies of sparrow, warb les and t h e  eve r -p resen t  raven i n h a b i t  
t h e  Worth Slope. The ptarmigan i s  abundant as w e l l .  The d i v e r s i t y  of 
t h i s  winged community depends upon t h e  i n v e r t e b r a t e s  (mosqui toes)  t h a t  
a r e  abundant i n  t h e  summer. 

Two endangered species of A r c t i c  b i r d s  e x i s t  here, t h e  A r c t i c  p e r e g r i n e  
f a l c o n  and Eskimo cur lew.  The A r c t i c  r e g i o n  i s  a l s o  one o f  t h e  ma jo r  
n e s t i n g  areas f o r  t h e  m i g r a t o r y  wa te r fow l  o f  N o r t h  America. 

Aqua t i c  Animals 

The a q u a t i c  h a b i t a t  hos ts  fauna from m i c r o s c o p i c  zooplankton t o  whales. 
I c e  i s  t h e  p r e v a i l i n g  c o n d i t i o n  i n  t h e  mar ine environment.  Mar ine 
mammal and f i s h  species congregate near  t h e  edge o f  t h e  pack i c e .  
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F i s h  such as s c u l p i n ,  cod, f l a t f i s h ,  char ,  salmon, w h i t e f i s h ,  g r a y l i n g ,  
burbo t ,  and p i k e  a l l  i n h a b i t  f r e s h  and s a l t  waters  i n  t h e  n o r t h .  Mar ine  
mammals a r e  abundant. P o l a r  bears, seals ,  wal rus,  whales and po rpo ise  
spec ies  a r e  found he re  and a r e  impor tan t  t o  t h e  subs is tence  communit ies. 

Endangered spec ies  i n c l u d e  t h e  Angayukaksurak char, t h e  sperm, grey,  
r i g h t  and bowhead whales. 

Subs is tence 

People o f  t h e  A r c t i c  l i v e  c l o s e l y  t o  t h e  b i o t i c  communit ies. Leaves and 
shoots o f  many s p r i n g  p l a n t s  a r e  a r i c h  source o f  v i t a m i n s  and m i n e r a l s .  
Roots and b e r r i e s  a r e  p a r t  o f  t h e  subs is tence  d i e t .  Grasses a r e  d r i e d  
f o r  smoking. D r i f t w o o d  i s  used i n  t o o l  making. Wood i n  genera l  i s  used 
f o r  f u e l .  

Man has a lways depended on t h e  w i l d l i f e  of t h e  r e g i o n  f o r  s u r v i v a l  and 
commerce. Car ibou i s  t h e  major  food source. Hares, p tarmigan,  owls, 
water fowl  and t h e i r  eggs a r e  a l l  p a r t  of t h e  subs is tence  d i e t .  

Fu r -bea r ing  an imals  l e n d  t h e i r  s k i n s  t o  t h e  human communit ies for- 
c l o t h i n g  and s h e l t e r .  Musk oxen may be a f u t u r e  commercial resource  
because of t h e  un ique u n d e r f u r  c a l l e d  q i v i u t ,  which can be spun i n t o  
y a r n  f o r  sweaters. 

The f i s h  and mar ine  mammal resources  have a l s o  been a ma jo r  source o f  
food and even r e 1  i g i o u s  s i g n i f i c a n c e .  Whales, sea ls ,  wa l rus ,  salmon, 
and c h a r  a r e  e x t e n s i v e l y  used f o r  food, c l o t h i n g  and t o o l s .  A smal l  
commercial f i s h e r y  has been e s t a b l i s h e d  a long t h e  C o l v i l l e  R i v e r  system 
t o  supp ly  t h e  needs of t h e  A r c t i c  peoples. Spec ia l  p r o v i s i o n s  i n  t h e  
S t a t e  and Federa l  conse rva t i on  laws p e r m i t  t h e  c o n t i n u a t i o n  o f  sub- 
s i s t e n c e  t a k i n g  o f  game by  n a t i v e s .  

H i s t o  ry 

A r c h e o l o g i c a l  ev idence from n o r t h e r n  and western  Alaska s t r o n g l y  
suggests t h a t  t h e  i n i t i a l  p o p u l a t i o n  o f  t h e  New World was t h e  r e s u l t  of  
two d i s t i n c t  movements of people. Sometime between 30-40 thousand yea rs  
ago, p o p u l a t i o n s  crossed t h e  B e r i n g  Land B r i d g e  and f o l l o w e d  an open 
c o r r i d o r  between t h e  c o n t i n e n t a l  i c e  sheets  t o  t h e  g r e a t  p l a i n s .  Sub- 
sequent ly ,  i n  t h e  p e r i o d  f o l l o w i n g  b e f o r e  t h e  f i n a l  subsidence o f  t h e  
l a n d  b r i d g e  c a l l e d  b e r i n g i a  10,000 y e a r s  ago, t h e  hun te rs  were f o l l o w e d  
by  o t h e r  groups more s p e c i f i c a l l y  adapted t o  t h e  A r c t i c  way o f  l i f e .  
These l a t e r  m i g r a t i o n s  have t h e i r  r o o t s  i n  Japanese and S i b e r i a n  
ances t ry .  These paleo-Eskimos formed t h e  b a s i s  of t h e  p resen t  Eskimo 
c u l t u r e s .  

W i l l i a m s  and S to l tman  (1965) no ted  t h a t  "no massive m i g r a t i o n  o f  peoples 
need be pos tu la ted ,  b u t  o n l y  a g radua l  f i l l i n g  up o f  t h e  c o u n t r y  i n  
response t o  t h e  n a t u r a l  processes t h a t  can be reasonab ly  i n f e r r e d  t o  
have been o p e r a t i v e " .  The h i s t o r y  o f  these paleo-Eskimos has s i n c e  been 
b u r i e d  beneath t i m e l e s s  snows. Some s e t t l e m e n t s  have been found. Among 
t h e  most famous i s  t h e  Kogok s i t e  near  U t k i a v i k  (Barrow);  t h e  B i r n i k  
s i t e  nea r  Barrow; Nunagiak near  A t a n i k  and t h e  I p i u t a k  s i t e  near  P o i n t  
Hope. 



There were many stages t o  e a r l y  development. T h i s  development can be 
i n t e r p r e t e d  as adjustments of man and s o c i e t y  t o  h i s  environment.  
T r a d i t i o n a l  ly, t h e  Alaskan A r c t i c  suppor ted two b a s i c  p a t t e r n s  o f  e n v i -  
ronmenta l  adjustment.  The i n i t i a l  paleo-Eskimo i n h a b i t a n t s  subs is ted  b y  
h u n t i n g  l a r g e  he rb i vo res ,  and d u r i n g  t h e  B i a n i k  phase, a sea mammal 
h u n t i n g  c u l t u r a l  change occured. T h i s  separated t h e  peoples o f  t h e  l a n d  
( I junamiut )  from those of t h e  sea (Ta remu i t ) .  These d i s t i n c t i o n s  
g e n e r a l l y  separa te  t h e  peoples o f  t h e  r e g i o n  today. The Nunamiut 
developed around t h e  c a r i b o u  subs is tence  w h i l e  t h e  Ta remu i t  grew around 
t h e  w h a l i n g  c u l t u r e  t h a t  e x i s t s  today. 

8 

These groups formed t h e  I n u p i a t  people and p r e s e n t  day c u l t u r e  developed 
from t h e  i n t e r a c t i o n  o f  these peoples.  T r a d i n g  f a i r s  he lped m a i n t a i n  
t h e  i d e n t i t y  and cohesiveness of t h e  I n u p i a t .  

When V i t u s  Ber ing  and A l e x i  C h i r i k o f  a r r i v e d  i n  A laska i n  1741, t h e r e  
may have been as many as 40,000 Eskimos the re .  I t  has been es t ima ted  
t h a t  as many as 20,000 I n u p i a t  were a p a r t  of t hese  Eskimo peoples. The 
Russian i n f l u e n c e  i n  A r c t i c  Alaska was a lmos t  non -ex i s ten t .  The w h i t e  
i n f l u e n c e  f i n a l l y  a r r i v e d  i n  1848 w i t h  t h e  whalers  and t h e i r  sys temat i c  
h a r v e s t  methods. 

The f i r s t  w h i t e  e x p l o r e r s  were John F r a n k l i n  and C.F. Geechay ( l 8 2 6 ) ,  
who came l o o k i n g  f o r  t h e  Nor thwest  Passage. I t wasn ' t  u n t i l  1903 t h a t  
Roa ld  Amundsen s a i l e d  t h e  G j o r  through t h e  passage, however. These 
e a r l y  passage s e a r c h i n g  proved t h e  c a t a l y s t  f o r  e x t e n s i v e  e x p l o r a t i o n  
and t h e  w h a l i n g  i n t e r e s t  i n  t h e  reg ion .  The disappearance o f  F r a n k l i n ' s  
1845 e x p e d i t i o n  s e t  o f f  a twe lve  y e a r  search t h a t  mapped t h e  main r o u t e s  
t o  t h e  A r c t i c .  Reward money f o r  i n f o r m a t i o n  on F r a n k l i n  prompted 
whalers  t o  m i g r a t e  nor thward i n  search of whales. I n  1848, t h e  wha le r  
" S u p e r i o r "  o f  American r e g i s t r a t i o n ,  s a i l e d  through t h e  B e r i n g  S t r a i t s  
t o  t h e  A r c t i c  Ocean and r e p o r t e d  a good c a t c h  o f  whales, t hus  opening 
t h e  A r c t i c  waters  t o  commercial whal ing.  

I n  1879, t h e  i n t r o d u c t i o n  of steam-powered wha l i ng  s h i p s  a l l owed  t h e  
wha le rs  t o  wint .er  i n  t h e  McKenzie R i v e r  d e l t a .  Baleen was t h e  p r o d u c t  
most sought and t h i s  t e c h n o l o g i c a l  advance enhanced t h e  chances of 
o b t a i n i n g  t h i s  product .  A t  $5 p e r  pound i n  1905, t h i s  was q u i t e  an 
impetus as were t h e  o i l s  ob ta ined  i n  wha l i ng .  

A f t e r  American purchase, t h e  whalers  were s t i l l  t h e  main c o n t a c t  i n  t h e  
r e g i o n  w i t h  t h e  I n u p i a t  people.  Between 1848 and 1885, t h r e e  thousand 
American s h i p s  and 90,000 men en te red  t h e  A r c t i c .  I n  1886, Char les 
Brown e s t a b l i s h e d  t h e  Cape Smythe Whaling and T r a d i n g  Company. The sum 
o f  t h i s  a c t i v i t y  w i t h  w h i t e s  was g e n e r a l l y  adverse t o  I n u p i a t  peoples.  

Disease, a l coho l  and d im in i shed  food  resources a r e  s t i l l  problems f a c i n g  
t h e  Eskimo p o p u l a t i o n s  today. Sheldon Jackson, i n  t h e  1890's, began 
h e l p i n g  t h e  Eskimos r e b u i l d  t h e i r  c u l t u r e  and economy. The i n t r o d u c t i o n  
o f  r e i n d e e r  came i n  t h i s  t ime frame. The I n u p i a t  were e s s e n t i a l l y  
hunters ,  n o t  herders,  however, and t h e  e n t e r p r i s e  l o s t  o u t  t o  wh i tes ,  
a i d  r e g u l  a t i o n s .  
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I n  t h e  1 9 2 0 ' ~ ~  t h e  w o r l d  fash ions  demanded f u r s .  T h i s  produced a p e r i o d  
o f  r e l a t i v e  wea l th  f o r  t r a p p e r s  u n t i l  t h e  Depress ion.  The Depress ion 
ended t h e  f u r  t rade,  and t h i s  was compounded by  an exodus o f  Nunanu i t  
Eskimos t o  t h e  c o a s t  from t h e  Brooks Range because o f  d im in i shed  c a r i b o u  
herds.  T h i s  p u t  t h e  I n u p i a t  peop les '  c u l t u r e  back i n t o  t h e  subs is tence  
mold o f  genera t i ons  be fo re .  

Q 

The 1936, government began showing s e r i o u s  concern f o r  t h e  n a t i v e  
peoples o f  t h e  reg ion .  The I n d i a n  Reorgan iza t i on  A c t  mandating v i l l a g e  
c o u n c i l s  and ind igenous i n d u s t r y  was passed. T h i s  process may n o t  have 
been c u l t u r a l l y  accep tab le  o r  success fu l  a t  t imes,  b u t  i t  was p e r s i s t e n t  
and i s  now beg inn ing  t o  bear  f r u i t s .  T u b e r c u l o s i s  v a c c i n a t i o n  and 
modern drug  programs have been s i g n i f i c a n t  advances. 

I n  e a r l y  19OO's, E r i k  L e f f i n g w e l l  l e d  a U.S. Geo log ica l  Survey 
e x p e d i t i o n  t o  e v a l u a t e  t h e  geology o f  t h e  A r c t i c .  Wi th  n a t i v e  i n f o r -  
m a t i o n  about  o i l  seeps, L e f f i n g w e l l  i d e n t i f i e d  p o s s i b l e  o i l  s t r u c t u r e s .  
T h i s  sparked governmental and e x p l o r a t i v e  a c t i v i t y  i n  t h e  reg ion .  The 
commitment t o  e x p l o r e  i n  e a r n e s t  began i n  t h e  1944-55 e x p l o r a t i o n  phase. 

World War I 1  marks t h e  s t a r t  o f  s i g n i f i c a n t  change i n  t h e  Alaskan 
A r c t i c .  Three p r imary  f a c t o r s  have dominated t h e  A r c t i c  s i n c e  then. 
Resurgence o f  I n u p i a t  d i g n i t y ,  an inc reased r o l e  o f  Federa l  and S t a t e  
government i n  t h e  econany, and d i scove ry  of r i c h  e x p o r t a b l e  resources,  
e s p e c i a l l y  o i l  and gas. 

The war b rough t  t o  l i g h t  t h e  s t r a t e g i c  impor tance o f  Alaska t o  post -war  
p o l i t i c s .  A r e s u l t i n g  defense program c r e a t e d  t h e  White A l i c e  e a r l y  
warn ing  system and i t s  economic i n p a c t  i n  t h e  area. 

The I n d i a n  Claims Commission Ac t  o f  1946 began t h e  process o f  N a t i v e  
c l a i m s  s e t t l e m e n t  by  a l l o w i n g  t h e  N a t i v e s  t o  sue t h e  government o v e r  
a b o r i g i n a l  c la ims.  A momentum was e s t a b l i s h e d  t h a t  t u rned  toward accu- 
m u l a t i o n  and a s s i m i l a t i o n .  The Statehood Ac t  and subsequent s t a t e  l a n d  
s e l e c t i o n s  brought  t h e  whole i s s u e  t o  t h e  f o r e f r o n t .  Federa l  l a n d  
f reezes ,  o i l  d i s c o v e r i e s ,  s tud ies ,  p r e s i d e n t i a l  and congress iona l  a c t i o n  
f i n a l l y  produced t h e  N a t i v e  Claims Se t t l emen t  A c t  o f  1971. 

A new e r a  has begun i n  t h e  A r c t i c .  A r e g i o n a l  government has been 
e s t a b l i s h e d  -- t h e  Nor th  Slope Borough (1972) .  There i s  a road t o  t h e  
s l o p e  and t h e  t rans-A laska p i p e l i n e  i s  complete and pumping o i l  south, 
b r i n g i n g  money t o  t h e  r e g i o n  and s t a t e .  S t a t e  l a n d  s e l e c t i o n s  have been 
assured.  N a t i v e  Claims have been se lec ted .  N a t i v e  c a p i t a l  i s  a v a i l a b l e  
f o r  development, l a r g e  m i n e r a l  and o i l  and gas rese rves  have been d i s -  
covered and e x p l o r a t i o n  cont inues .  S t a t e  and f e d e r a l  monies a r e  a l s o  
beg inn ing  t o  become a v a i l a b l e  f o r  development here, and' would-be energy 
use rs  see t h e  A r c t i c  as a v a l u a b l e  source o f  f u e l .  

The i s s u e s  o f  t h e  f u t u r e  w i l l  c e n t e r  around t h e  env i ronmenta l  vs. de- 
ve lopmenta l  t r a d e - o f f s  and t h e -  c u l t u r a l  a s p i r a t i o n s  o f  t h e  I n u p i a t  
people.  These i ssues  w i l l  be a f f e c t i n g  p e o p l e ' s  ways o f  l i f e  and w i l l  
become i n c r e a s i n g l y  s i g n i f i c a n t  as t ime passes. 

A 
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Popu 1 a t  i o n  

I n  1970, t h e  p o p u l a t i o n  of t h e  A r c t i c  was 3,451. Approx imate ly  93% o f  
t h e  r e g i o n ' s  p o p u l a t i o n  1 i ved  i n  communit ies s c a t t e r e d  a long t h e  A r c t i c  
Ocean w i t h  Anaktuvuk Pass t h e  one s i g n i f i c a n t  excep t ion .  A laskan 
n a t i v e s  made up 85% of t he  r e g i o n ' s  popu la t i on .  The remain ing  15% was 
wh i te .  

Wi th  t h e  e x p l o i t a t i o n  a t  Prudhoe Bay, s i g n i f i c a n t  w h i t e  p o p u l a t i o n s  have 
been i n f l u e n c i n g  t h e  reg ion .  Prudhoe Bay, a t  peak popu la t i on ,  was t h e  
f o u r t h  l a r g e s t  p o p u l a t i o n  c e n t e r  i n  Alaska. 

The p o p u l a t i o n  i s  young i n  cha rac te r .  

Economy 

The A r c t i c  r e g i o n  i s  a combina t ion  of subs is tence,  monetary and b a r t e r  
economics. The o i l  i n d u s t r y  and government a r e  t h e  l e a d i n g  employers. 
Cons t ruc t i on ,  t o u r i s m  and r e l a t e d  t rades,  commerce, t r a n s p o r t a t i o n ,  
communication, and s e r v i c e s  a l l  work t o g e t h e r  t o  fo rm t h e  network o f  t h e  
emerging cash economy. The severe weather c o n d i t i o n s  a f f e c t  a l l  these 
economic areas.  Barrow i s  t he  economic, as w e l l  as governmental,  head- 
q u a r t e r s  f o r  t h e  reg ion .  

Present  Land U t i 1  i z a t i o n  

Wi th  t h e  passage o f  t h e  N a t i v e  Claims Se t t l emen t  Act, t h e  p i c t u r e  o f  
l a n d  s t a t u s  i n  A laska became ve ry  murky. O v e r - s e l e c t i o n  by  t h e  n a t i v e s  
and c o n f l i c t s  w i  t h  s t a t e  and f e d e r a l  Wi thdrawals  w i l l  be con tes ted  ove r  
t h e  n e x t  decade o r  two. 

The Federal Pet ro leum Reserve and A r c t i c  N a t i o n a l  W i l d l i f e  Refuge take  
up huge p o r t i o n s  o f  t h e  c e n t r a l  and e a s t e r n  Nor th  Slope. O i l  
e x p l o r a t i o n  i s  now underway by Husky O i l  Company i n  t h e  pe t ro leum 
rese rve  a t  t h i s  t ime.  The S t a t e  o f  A laska has p a t e n t  t o  t h e  l ands  
around Prudhoe Bay and i s  committed t o  t h e  e n v i r o n m e n t a l l y  acceptab le  
e x p l o i t a t i o n  o f  t h e  resource  there .  P;lajor s t a t e  s e l e c t i o n s  have been 
a p p l i e d  f o r  i n  t h e  P o i n t  Bay area, and P o i n t  Hope area, l a r g e l y  because 
o f  m ine ra l  depos i t s ,  p redominant ly  coa l .  Ma jor  n a t i v e  s e l e c t i o n s  a r e  i n  
t h e  P o i n t  Hope-Point Bay reg ions  and sou th  o f  Prudhoe Bay. The Brooks 
Range has been suggested f o r  t h e  l o c a t i o n  of n a t i o n a l  parks  and w i l d l i f e  
re fuges  under  ( d ) ( 2 )  l e g i s l a t i o n .  Ma jo r  u t i 1  i ty c o r r i d o r s  w i thd rawa ls  
e x i s t  as w e l l  a long t h e  TAPS rou te .  

P r e s i d e n t  C a r t e r  e s t a b l i s h e d  some n a t i o n a l  monuments i n  t h e  Brooks Range 
December o f  1978 (See Appendix D). 

Trans po r t a  t i on 

T r a n s p o r t a t i o n  modes i n  t h e  A r c t i c  a r e  perhaps t h e  most underdeveloped 
i n  t h e  n a t i o n .  The r e s i d e n t s  depend a lmost  e x c l u s i v e l y  on a i r  t r a n s -  
p o r t a t i o n  f o r  i n t e r - v i 1  lage and i n t e r - r e g i o n a l  passenger and f r e i g h t  
movement, w i t h  t h e  excep t ion  of t h e  hau l  road t o  Prudhoe Bay. A system 
of h i s t o r i c  w i n t e r  t r a i l s  e x i s t s ,  b u t  i s  o n l y  used o c c a s i o n a l l y .  



Commercial transportation i n  the Arctic Ocean depends completely on ice 
conditions. The ocean is  only open d u r i n g  August a n d  September and 
commercial service by sea i s  res t r ic ted t o  these days. Offroad rol- 
lagons, snowmachines and  hovercraft move the goods about the North 
S1 ope. 

Communications 

The c iv i l ian  canmunications system is  presently switching from the 
complex mili tary system developed for the NORAD early warning system t o  
sate1 l i t e  communications. There i s  local telephone service which has 
improved considerably i n  the l a s t  years because of the s a t e l l i t e  program 
and the conmunications s e t  up d u r i n g  the pipeline construction. 

Radio and television have 1 imited applications, as do  newspapers. 

Seothernial Potential 

The Arctic region has only two PGRA's as designated by the U.S. Geo- 
logical Survey. They are  Sadlerochit and  S h u b l  i k .  

SADLEROCHIT SPRING, ALASKA 

UMIAT M E R I D I A N ,  (Unsurveyed) 

T. 3 N . ,  R .  31 E . ,  N/2 
T. 3 N . ,  R .  32 E., NW/4 
T. 4 N . ,  R. 31 E., S/2 
T. 4 N., R .  32 E., SW/4 

Containing 34,094 acres (1 3,760 hectares) more or less  

(All w i t h i n  Arctic Nat ional  Mildlife Range) 

SHUBL IK SPRINGS, ALASKA 

UM I AT ME RI D IAN, ( Unsu rveyed ) 

T.  1 N . ,  R. 24 E . ,  N/2 

T. 2 N . ,  R. 24 E . ,  S/2 
T. 2 N . ,  R.  25 E., S/2 

T. 1 N., R. 25 E., rd/z 

Containing 45,894 acres (18,576 hectares),  more or less  

(Mostly w i t h i n  Arctic National Mildlife Range) 

These springs were designated PGRAs because o f  h o t  waters issuing frail 
the springs which remain unfrozen th roughou t  the winter. Numerous other 
springs t h a t  remain open have been reported t o  the U.S. Geological 
Survey Water Conservation Division. These springs have n o t  been con- 
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s ide red  f o r  t h e i r  geothermal p o t e n t i a l ,  b u t  shou ld  be ment ioned s i n c e  
they  do rernain u n f r o z e n  i n  t h e  pe rmaf ros t  environment.  

*A d i s t i n c t i v e  f e a t u r e  of most of t h e  s p r i n g s  on t h e  N o r t h  Slope i s  t h e  
l u x u r i a n t  growth of vege ta t i on ,  bo th  a q u a t i c  and r i p a r i a n ,  much o f  which 
s tays  a b r i g h t  green even i n  w i n t e r .  W i l l ow  g rowth  i s  t h i c k  nea r  many 
sp r ings ,  and a t  some of t h e  s p r i n g s  a r e  s tands o f  balsam p o p l a r  up t o  40 
f e e t  (12 me te rs )  t a l  1. 

Some o f  t h e  s p r i n g s  t h a t  f l o w  f r a n  a l l u v i a l  d e p o s i t s  a r e  surrounded i n  
w i n t e r  by ba re  g r a v e l  which makes them r e l a t i v e l y  easy t o  s p o t  f rom t h e  
a i r .  There i s  a p p a r e n t l y  enough h e a t  i n  t h e  wa te r  and i n  t h e  ground t o  
m e l t  any snow t h a t  f a l l s  t h e r e .  

The d i scha rge  measurements o f  s p r i n g  systems were made a t  a p o i n t  down- 
stream so as t o  i n t e g r a t e  t h e  f l o w  of a l l  upstream sp r ings .  Samples f o r  
chemical a n a l y s i s  were taken a t  a s i n g l e  r e p r e s e n t a t i v e  o r i f i c e  t h a t  
c o u l d  be r e a d i l y  i d e n t i f i e d  and resampled. Temperature and d i s s o l v e d  
oxygen measurements of each s p r i n g  were made as c l o s e  t o  t h e  d i scha rge  
p o i n t  as p o s s i b l e .  

Sagavani rk tok R i v e r  System Spr ings  (Sloan, 1976) 

Many s p r i n g s  .-occur i n  t r i b u t a r y  bas ins  o f  t h e  Sagavani rk tok R i v e r  a long  
t h e  n o r t h e r n  edge of t h e  Brooks Range. A genera l  d e s c r i p t i o n  o f  t hese  
s p r i n g s  i s  g i v e n  i n  C h i l d e r s  and o t h e r s ,  1973. 

Echooka s p r i n g s  a t  t h e  edge o f  t h e  mountains s u p p l y  t h e  l a r g e s t  i c i n g  i n  
t h e  Sagavan i r k tok  d ra inage  basin,  one o f  t h e  l a 5 g e s t  i c i n g 3  i n  Alaska. 
Echooka s p r i n g s  were d i s c h a r g i n g  about 100 ft. / s  (2.83 m / s )  i n  Play, 
1973. 

I n  w i n t e r  months d i s c h a r g e  f r a n  s p r i n g s  i n  t h e  Sav iukv iayak  R ive r ,  F lood  
Creek, and i n  I v i s h a k  R i v e r  dra inages near  t h e  mountain f r o n t  ( F i g .  21) 
coalesces t o  f r a n  a l a r g e  and conspicuous i c i n g  near  t h e i r  conf luence.  
Cumulat3ve d i s c h a r g 2  from these s p r i n g s  i n  Flay, 1973, amounted t o  n e a r l y  
370 ft. / s  (10.5 m / s ) .  Measurement of these saye sp r ings3  i n  A p r i l ,  
1975 i n d i c a t e d  a t o t a l  d i scha rge  o f  abou t  200 ft. / s  (5.7 m / s ) .  T h i s  
wide d i f f e r e n c e  i n  f l o w  was p r o b a b l y  t h e  r e s u l t  of e a r l y  snowmelt r u n o f f  
i n  1973. Use o f  t h e  1975 da ta  ( T a b l e  2 )  g i v e s  a more c o n s e r v a t i v e  
f i g u r e  f o r  minimum s p r i n g  d ischarge.  

(83 kin3) and had a s p r i n g - f l o w  d i scha rge  i n  A p r i l  o f  45 ft:/s 
(1 .3  m / s ) .  I f  t h i s  va lue  i s  a r e p r e s e n t a t i v e  f i g u r e  f o r  minimum 
ground-water d i scha rge  i n  t h e  basin,  i t  would be e q u i v a l e n t  t o  an annual 
bas in  y i e l d  o f  about  1.G f e e t  (0 .5  m) of water  over  t h e  e n t i r e  bas in ,  
assuming t h a t  t h e  ground-water b a s i n  c o i n c i d e s  w i t h  t h e  su r face -wa te r  
bas in.  T h i s  assumption i s  p robab ly2no t  v a l i g  because t h e  a d j a c e n t  F lood  
Creek b a s i n  ( d r a i y g e  area 30 m i .  (207 krn ' ) )  had a s p r i n g  f l o w  d i s -  
charge o f  53.6 ft. / s  (1.5 m / s )  i n  A p r i l ,  1975. T h i s  i s  e q u i v a l e n t  t o  
an annual b a s i n  y i e l d  of about  0.8 f e e t  (9.2 m) o f  water .  If t h i s  i s  
ccnnbined w i t h  t h e  ad jacen t  Saviukv iayak t r i b u t a r y  bas in,  a y i e l d  of 
about 1.0 f e e t  (0.3 m) of wa te r  f o r  t h e  two bas ins  r e s u l t s .  Est imated 

The S v i u k v i a y a k  t r i b u t a r y  has a d ra inage  b a s i n  o f  about  32 mj. 2 2 
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average annual p r e c i p i t a t i o n  f o r  t h e  area  i s  between 1.5 and 3 f e e t  (0.5 
and 1.0 m ) .  Thus i t  can be seen t h a t  ground-water  d i scha rge  i s  a v e r y  
s i g n i f i c a n t  p a r t  o f  t he  h y d r o l o g i c  regime o f  t h i s  p a r t  o f  A laska.  

No s i n g l e  s p r i n g  o r i f i c e  i n  t h e  Sagavan i rk tok  d ra inage  system d ischarges  
a v e r y  l a r g e  volume o f  water .  Ins tead,  numerous s p r i n g s  d i scha rge  a t  o r  
near  t h e  Val l e y  bottoms from exposed bedrock o r  stream-channel a l l u v i u m .  
I n  some p laces,  sp r ings  such as t h e  I v i s h a k  h i l l s i d e  s p r i n g  and some 
s p r i n g s  i n  F lood Creek v a l l e y  i s s u e  f rom s teep banks seve ra l  t ens  o f  
f e e t  above t h e  a d j a c e n t  stream. 

* ( E x t r a c t e d  from Sloan 1975) 

Canning R i v e r  System Spr ings  (Sloan, 1976) 

The c u m u l a t i v e  d i scha rge  o f  s p r i n g s  i n  t h e  Canning R i v e r  and i t s  t r i b u -  
t a r i e s  i s  p robab ly  g r e a t e r  than i n  any o t h e r  r i v e r  system on t h e  Nosth 
Slope j n  Alaska.  S h u b l i k  Spr ing,  which d i scha rges  about  24 ft. / s  
(0.68 m / s )  on t h e  southwest end o f  Copleston Mountain, emerges from two 
main o r i f i c e s  and descends i n  a channel about  300 f e e t  (90  m) i n  h a l f  a 
m i l e  t o  t h e  p o i n t  where i t  plunges a t  l e a s t  40 f e e t  ( 1 2  m) i n t o  t h e  
Canning R i v e r .  

Red H i l l  Sp r ing  (Sloan, 1976) 

Red H i l l  s p r i n g  a t  t h e  west end of t h e  S a d l e r o c h i t  Mountains i s  one o f  
t h e  few known h o t  sp r ings  on t h e  A r c t i c  Slope. Water tempera ture  a t  t h e  
main o r i f i c e  was 32.8"C i n  A p r i l ,  1975, and 29.3"C i n  August. Gases 
bubble t o  t h e  s u r f a c e  i n  t h e  o r i f i c e  poo l ,  and t h e r e  i s  a s t r o n g  odor  o f  
hydrogen s u l f i d e  a t  t h e  s p r i n g .  Lavender and cream-colored a1 gae c o a t  
t h e  rocks  and bottom o f  t h e  poo l .  The wa te r  has a s l i g h t l y  b l u i s h ,  
t u r b i d  appearance. The s p r i n g  water  f l ows  across  and th rough a r u b b l e  
s l o p e  f o r  about  300 f e e t  (90 m )  t o  j o i n  t h e  s p r i n g - f e d  headwaters o f  t h e  
Tamayariak R i v e r .  The headwater s t ream c o n t a i n s  an u n i d e n t i f i e d  sus- 
pended " p r e c i p i  tate'13 and appea5s b lack .  D ischarge i n  t h e  stream was 
measured a t  0.85 ft. / s  (0.02 m / s )  i n  A p r i l ,  1975. Water q u a l i t y  was 
sampled a t  t h e  s p r i n g  o r i f i c e .  

Konakut R i v e r  Sp r ings  (Sloan,  1976) 

The l a r g e s t  i c i n g  known i n  Alaska occurs  i n  t h e  l o w e r  d i s t r i b u t a r y  
reaches o f  t h e  Kongakut R ive r .  T h i s  fan-shaped i c i n g  develops from 
severa l  l a r g e  s p r i n g s  t h a t  emerge f rom an a l l u v i a 3  f a n  sur f fce.  I n  
November, 1975, a combined d i scha rge  o f  88.4 ft. / s  (2.5 m / s )  was 
measured i n  two channels  a t  t he  heag o f  t h e  i 3 i n g ,  and another  channel 
was f l o w i n g  a 5  an estimaSed 15 ft. / s  (0.42 m / s ) .  I n  A p r i l ,  1975, a 
f l o w  o f  37  ft. / s  (1.05 m / s )  was measured i n  a s i n g l e  channel near  t h e  
head o f  t h e  i c i n g .  Freshwater  from t h e  s p r i n g s  o v e r f l o w s  sea i c e  i n  t h e  
lagoon beh ind  I c y  Reef and extends t h e  i c i n g  l a t e r a l l y  f o r  a t  l e a s t  10 
m i l e s  (16  km) a long  t h e  coas t .  The s i z e  o f  t h e 2 i c i n g  as2de l i nea ted  on 
Landsat  I imagery i s  es t ima ted  t o  be about  50 m i .  (130 km ) .  

Some sp r ings ,  such as those t h a t  feed t h e  Kongakut, Canning, Okerokovik ,  
and Ha lahu la  i c i n g s  near  the  proposed A r c t i c  Gas p i p e l i n e  rou te ,  emerge 



f r a n  a1 l u v i a  
ou tc rops  o r  
s e t t i n g  such 
l o c a t i o n  o f  
s p r i n g s  have 
t h e y  emerge. 

d e p o s i t s  and have no apparen t  r e l a t i o n s h i p  t o  any bedrock 
s t r u c t u r e .  Furthermore, t h e r e  i s  no apparent  geomorphic 
as a channel c o n s t r i c t i o n  o r  change o f  s lope  t o  e x p l a i n  t h e  
t h e  sp r ings .  Thus t h e  q u e s t i o n  i s  r a i s e d  whether these  
t h e i r  source i n  b u r i e d  bedrock a t  o r  nea r  t h e  p laces  where 

O k p i l a k  Hot  Sp r ings  (Sloan, 1976) 

T h i s  h o t  s p r i n g s  i s  l o c a t e d  near  t h e  base o f  M t .  Mich leson and has a 
tempera tu re  o f  47.5"C. 

Water Qual i ty o f  Sp r ings  (Sloan, 1976) 

The s p r i n g s  are,  w i t h  few except ions,  remarkably  u n i f o n n  i n  t h e i r  wa te r  
q u a l i t y  ( A r c t i c  S e c t i o n ) .  The wa te r  i s  o f  e x c e l l e n t  q u a l i t y  f o r  a lmos t  
any use. The wa te r  i s  c l e a r  and t u r b i d i t y  i s  v e r y  low; pi i  ranges f rom 
6.7 t o  8.2. Dissolved-oxygen c o n c e n t r a t i o n  i s  high, g e n e r a l l y  nea r  
s a t u r a t i o n .  For  those s p r i n g s  i n  which d i s c h a r g e  can be i s o l a t e d  from 
genera l  r u n o f f ,  such as t h e  S a d l e r o c h i t  and S h u b l i k  Spr ings,  d i scha rge  
and temperature seem t o  remain n e a r l y  cons tan t .  The water  i s  a d i l u t e  
c a l c i u m  b i c a r b o n a t e  type, and d i s s o l  ved-sol i d s  c o n c e n t r a t i o n s  range f r a n  
130 t o  225 mg/L. 

Red. Hi1 1 s p r i n g  i s  t h e  p r i n c i p a l  e x c e p t i o n  t o  t h e  above g e n e r a l i t i e s .  
I t s  thermal  waters  a r e  a sodium b i c a r b o n a t e  type, h i g h  i n  bo th  c h l o r i d e  
and s u l f a t e .  (The wa te r  i n  S a d l e r o c h i t  S p r i n g  c o n t a i n s  more s u l f a t e  
than  most o t h e r  s p r i n g s  i n  t h e  s tudy  area.)  

Because t h e i r  f l o w  regime i s  r e l a t i v e l y  s t a b l e  compared t o  streamflow, 
t h e  s p r i n g s  suppor t  a v a r i e d  and abundant f l o r a  and fauna. The s p r i n g s  
a r e  a sou rce  o f  w a t e r  f o r  o v e r w i n t 2 r i n g  f o r  f i s h ,  i n c l u d i n g  A r c t i c  char.  

The l o c a l  temperature g r a d i e n t  of t h e  sedimentary s e c t i o n  n o r t h  o f  t h e  
Brooks Range, i n  t h e  Prudhoe area, i s  h i g h e r  than  t h e  w o r l d  norm 
(A.A.P.G. Map, 1976).  O i l  and gas p r o d u c t i o n  i n  t h e  same area make near  
term use uneconornical . 
There a r e  e i g h t e e n  h o t  w e l l s  i n  t h e  a r c t i c  regime. Most o f  these a r e  
l o c a t e d  i n  t h e  Prudhoe Bay area.  
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Q TABLE I1 

Dissolved chemical c o n s t i t u e n t s  and physical parameters  for  s p r i n g s ,  e a s t e r n  Arctic Slope 
( a l l  c o n s t i t u e n t s  r e p o r t e d  i n  mg/L unless o t h e r w i s e  s p e c i f i e d ) ( S l o a n ,  1376).  

1 Map Number - 2 - 3 

Saviukvi ayak 
T r i b .  Spring 
68'56 '20" 
147'58'45'' 

- 4 - 
S t a t i o n  Name L u p i n e  

Spr i ng 
6 8 "5 1 ' 4 5'' 
148'1 2 '20" 

Saviukviayak 
R. West Spr.  
68'54' 10" 
148'05 '10" 

Flood Creek 
Spring 

68"58 '40" 
1 4 7" 5 1 ' 3 0" 

L a t i  tude  
Longitude 

Date 
Time 
D i  scharge ( f t  .3/s) 
Si1 ica  
Iron ( ) 
Manganese ( ) 
Calcium 
Mag nes i u m  
Sodium 
Potassium 
Bicarbonate  

cn Carbonate 
A1 k a l i n i t y ,  t o t a l  (CaC03) 
S u l f a t e  
C t i  1 o r  i de 
F1 uor ide  
N i t r a t e  and Nitrite a s  N 
Orthophosphorus a s  P 
Dissolved sol ids (sum of  

Hardness, t o t a l  
Non-carbonate hardness  
S p e c i f i c  conductance (micranhos/cm 

a t  25°C) 
pH ( U n i t s )  
Water temperature  ( " C )  
Color  (platinum-cobal t u n i t s )  
T u r b i d i t y  (Jackson T u r b i d i t y  units) 
D i s sol ved oxygen 
Total  o r g a n i c  carbon 

4 

cn 

determined c o n s t i t u e n t s )  

0 5 -09 -73 --- 
1.5 
3.7 

0.0 

7.7 
0.4 
0.1 

0.0 

30. 

51. 

177. 

145. 
12. 
2.8 
0.3 
0.13 
0.00 

166. 

05-05-73 --- 
89. 

60. 

40. 

4.8 

0.0 

9.2 
0.7 
0.1 

0.0 

8 .5  
0.7 
0.5 
0.05 
0.00 

155. 

127. 

141. 

05-10-73 

54. 

50. 
10. 
39. 

--- 
4.6 

7.3 
0.3 
0.1 

0.0 
137. 

112. 
12. 

0.5 
0.5 
0.05 
0.00 

132. 

04-20-75 
1o:oo 
45. 

4.8 

05-10-73 --- 
83. 

6.3 
30. 

0. 
38. 
8.8 
0.4 
0.1 

136. 
0. 

112. 
14. 
1 .3  
0.6 
0.05 
0.00 

137. 

04-20-75 
14:15 
54. 

5 .3  --- 
-e -  

52.* 

0.3 
0.5 

131. 

--- 
9.1 
0.9 
0.3 
0.11 
0.03 

--- 
11. 
0.9 
0.4 
0.1 1 
0.01 

16C. 
14. 

298. 

140. 
11. 

259. 

130. 130. 

239. 247. 
15. --- 130. 130. 

240. 222. 
20. --- 

7.8 
2.5 
1 .o 

7.8 
5.0 
1 .o 

7.9 8 .2  
3.5 6.5 
1 .  0. 

1 .  
8 .9  

--- 
--- 
--- e-- 

8.2 8.0 
8.5 7.2 
1 .  0. 

2. 
9.0 
9.9 

--- 
--- 
--- 

*Calcium and magnesium ( c a l c u l a t e d  a s  calcium) 
I 



TABLE 11 C o n t ' d  

D isso lved  chemical c o n s t i t u e n t s  and phys i ca l  parameters f o r  spr ings ,  eas te rn  A r c t i c  Slope 
( a l l  c o n s t i t u e n t s  r e p o r t e d  i n  mg/L un less  o t h e r w i s e  s p e c i f i e d )  (Sloan, 1976). 

Map Number 

S t a t i o n  Name 

La t i tude 
Long i tude 

Date 
Time 
Discharge (ft. / s )  
S i1  i c a  
I r o n  ( ) 
Manganese ( ) 
Cal c i um 
Mag ne s i urn 
Sod i urn 
Po t a s s  i um 
i3 i ca rbona t e  
Carbonate 
A1 k a l i n i t y ,  t o t a l  (CaC03) 
Sul f a t e  
C h l o r i d e  
F1 u o r i d e  
N i t r a t e  and N i t r i t e  as N 
3rthophosphorus as P 
Disso lved  s o l i d s  (sum o f  

Hardness, t o t a l  
Non-ca rbona t e  hardness 
S p e c i f i c  conductance 

pH ( u n i t s )  
Water temperature 1°C) 

3 

de temi ined c o n s t i t u e n t s )  

(micromhos/cm a t  25°C) 

5 - 6 - 
I v i s h a k  Echooka R. 

Hi1 l s i d e  S p r i n g  West S p r i n g  
69'01 '50"  69'15'35" 
147'43 '00'' 

05-1 1-73 

194. 

20. 
10. 
36. 

5.8 

9.1 
0.4 
0.1 

137. 
0. 

112. 
13. 
0.6 
0.6 
0.04 
0.00 

133. 

130. 
15. 

238. 

8.0 
7.5 

C o l o r  ( p l a t i n u m - c o b a l t  u n i t s )  I. 
T u r b i d i t y  (Jackson T u r b i d i t y  --- 
D i  sso l  ved oxygen --- 
T o t a l  o rgan ic  carbon --- 

04-20-75 
15:40 
74. 
4.9 --- 

- -- 
47.* 

0.4 
0.4 

--- 

128. --- 
--- 

8.9 
0.3 
0.04 
0.08 
0.00 --- 

118. 

252. 
--- 

7.5 
0. 

8.7 
5.3 

- -- 

--- 

147'22'50" 

05-1 0-73 
11:oo 
22. 

5.8 
50. 

0 .  
36. 

9.8 
1.3 
0.2 

131. 
9. 

107. 
24. 

1.3 
0.3 
0.03 
0.00 

143. 

130. 
23. 

257. 

7.9 
7.0 
1. --- 

--- 
--- 

*Calcium and magnesium ( c a l c u l a t e d  as ca lc ium)  

@ 

7 - 

Shubl i k  Sp r ing  

69 ' 28 ' 2 0" 
146'11 '50" 

05-1 0-73 --- 
24. 

4.8 
50. 

0. 
38. 
11. 

1.5 
0.3 

127. 
0. 

104. 
37. 

1.3 
0.5 
0.03 
0.00 

157. 

140. 
36. 

275. 

8.0 
5.5 
1. --- 

--- 
--- 

8 - 
Red H i l l  S p r i n g  

69'37 '37" 
146'01 '38" 

04-28-75 
12:45 

0.85 
29. 
-e- 

--- 
--- 
--- 

130. 
5.9 --- 
--- 
--- 

90. 
150. 

1.1 
0.01 
0.03 --- 
--- 
--- 

1000. 

7.0 
33 .O 

0. 
2.0 
0.4 --- 

08- 12-75 
13:45 

27. 
0. 
0. 

55. 
21. 

120. 
5.8 

322. 
0. 

50. 
130. 

--- 

-- - 

1 .o 
0.02 
0.01 

569. 

220. 
0. 

950. 

8.2 
29.0 

2. --- 
--- 
--- 

Q 



c TABLE I1 Cont 'd 

D i  ssol ved chemical c o n s t i t u e n t s  and physical  parameters f o r  s p r i n g s ,  e a s t e r n  Arctic Slope 
( a l l  c o n s t i t u e n t s  repor ted  i n  mg/L unless o therwise  specified) (Sloan,  1976) .  

@ 

10 - 9 Map No. Fran Fig.  20 - 11 - 12 

S t a t i o n  name Katakturuk R. Sadlerochi  t 
T r i b  Spring Spring 
6 9 '4 1 I 4 2" 69'39 23" 
1 45'0 6 I 3 3" 144'23 3 7" 

Halahula R. 
I c i n g  Spr ing  
69'45 '39" 
1 4 4 ' 0 9 I 1 5 I' 

Okerokovik R. 
Spring 

69'43'05" 
143'14 '25" 

La t i tude 
Longitude 

04-27-75 
16:30 
35. 
10. --- 
--- 
78.* 

0.2 
1.1 

--- 

156. 

08-0 7-75 
14:OO 
37.4 
10. 
30. 
9. 

47. 
18. 

7.8 
1 .o 

140. 
0. 

115. 
66. 

3.5 
0.6 
0.07 
0.01 

223. 

11 -1 6-75 --- 
38.7 

9.5 

04-28-75 
1o:oo 

7.3 
3.1 

11 -26-75 --- 
4.6 
1.5 --- 

11 -24-75 
--- 
26. 

3.3 --- 

Date 04-28-75 
11:15 
4.28 3 Time 

Discharge ( f t .  / s )  
Si1 i c a  4.3 
I ron ( ) 3.3 
Manganese ( ) --- 
Cal c i um 52 .* 
Mag nes i urn --- 
Sod i um 0.5 
Potassium 0.5 
Bicarbonate  130. 

cn Carbonate --- --I 

A1 kal ini  ty ,  t o t a l  ( CaC03) --- 
S u l f a t e  1 .a 
C h l  o r  i de 0.8 
F1 uoride 0.1 
N i t r a t e  and Nitrite a s  N 0.08 
Orthophosphorus a s  P 0.00 
Dissolved s o l i d s  (sum of --- 
Hardness, t o t a l  130. 
Non-carbonate hardness --- 
S p e c i f i c  conductance 245. 

pH ( U n i t s )  8.2 

T u r b i d i t y  (Jackson T u r b i d i t y  Units) 1.  
Di ssol  ved oxygen 11.4 

determined constituents) 

(micromhos/cm a t  25°C) 

Water temperature  ( " C )  1 .o 
Color  (platinurn-cobal t units)  0.  

Total  o r g a n i c  carbon 2.1 

--- 
1.1 
0 . 3  

163. 

--- 
71. 
4.0 
0.7 
0.05 
0.00 

--- 
27. 

1 .3  
0.4 
0.1 
0.01 --- 

--- 
22. 

1 .3  --- 
.31 

0.90 

190. 

410. 
--- 190. 

77. 
400. 

--- 
360. 

7.9 
13.0 
0.  
1 .  
7 .O 
0.7 

7.3 
13.0 
4. 

6.2 
0.7 

--- 

7.3 
4.0** 

7.3 
1 .o --- 

*Calcium and magnesium ( c a l c u l a t e d  a s  calcium) 
**!b!easured about  1 mi le  downstream from s p r i n g  



TABLE I1  Cont 'd 
Dissolved chemical c o n s t i t u e n t s  and physical parameters  f o r  s p r i n g s ,  eastern Arctic Slope 
( a l l  constituents repor ted  i n  mg/L u n l e s s  o therwise  s p e c i f i e d )  (S loan ,  1976).  

Map No. From Fig. 20 

S t a t i o n  name 

La t i  tude 
Longitude 

Date 
Time 
Discharge ( f t .  / s )  
Si1 i c a  
I ron ( / L )  
Manganese ( / L )  
Calcium 
Flag nes i u m  
Sod i um 
Po t a s s i um 
Bicarbonate  
Carbonate 
A1 kal in i  ty,  t o t a l  ( CaC03) 
S u l f a t e  
Chlor ide  
F1 u o r i d e  
N i t r a t e  and n i t r i t e  as N 
Orthophosphorus a s  P 
Dissolved s o l  i d s  (sum o f  

Hardness, t o t a l  
Non-carbonate hardness  
S p e c i f i c  conductance 

pH ( U n i t s )  
Water t e m e r a t u r e  ( " C )  

3 

d e  termi ned cons t i  tuen ts)  

(micromhos/cm a t  25°C) 

14 - 13 - 
Aichilik R. Ekaluakat R. 

Spr ing  
69"31'06" 
1 4 3 "0 2 I 0 0" 

04-27-75 
13:30 
1.5 
2.4 --- 
--- 

65.* 

2.8 
2.1 

--- 

148. --- 
--- 

39. 
2.0 
0.2 
0.08 
0.19 --- 

162. 

338. 

8.0 
3.6 

col or ( p l a t  i num-cabal t u n i t s )  
T u r b i d i t y  (Jackson T u r b i d i t y  2. 

Total  o rganic  carbon 1.2 

0. 

Units) 
D i ssol  ved oxygen 12.4 

Spring 
69"35 '27" 
142'18 '00" 

04-22-75 
10:00 

5.1 
3.9 
--- 
--- 

69.* 
4.5 
.G --- 

165. --- 
--- 

25. 
3.6 
0.4 
0.07 
0.00 --- 

172. 

350. 
--- 

7.9 
6.4 
0. 
1 .  

8.1 
4.9 

*Calcium and magnesium ( c a l c u l a t e d  as calcium) a) 

15  

Kongakut R. 
Delta  Spring 
6 9 "4 3 ' 3 6 I' 
141 "46 '07" 

- 

04-27-75 
12:oo 
37. 

2.7 --- 
--- 

46.* 
1.1 
1.1 --- 

122. --- 
--- 

17. 
0.5 
0.1 
0.14 
0.11 --- 

116. 

215. 
--- 

7.9 
1 .o 
0. 
1 .  

12.2 
0.9 

1 6  - 
Kongakut R. 
Above Del ta  
6 9 "4 2 ' 5 0" 
141"47'30" 

11-18-75 --- 
88.4 

3.0 --- 
--- 
--- 
--- 

1.1 
9.1 

62. --- 
--- 
17. 

1 .o 

0.16 
0.00 

--- 

--- 
--- 
--- 

210. 

6.7 
0.5 - -- 

--- 
--- 
34. 

- 1 8  - 17 - 

Kongakut R. Clarence R. 
Spring Spring 

6 9 "3 2 I 3 6" 
141'49'38" 141"l l  '37" 

6 9 "3 0 ' 4 4 'I 

04-27-75 
10:00 

13. 
2.3 --- 

- -- 
50. 

1 .o 
0.5 

134. --- 
--.. 

25. 
0.9 
0.1 
0.08 
0.00 --- 

--- 
--- 
276. 

7.9 
1 .o 
0. 
1 .  

13.0 
3.9 

04-27-75 
10:50 
9.5 
2.3 

--- 
--- 
53.* 

0.5 
--- 

124. - -- 
--- 
13. 
0.7 
0.0 
0.05 
0.00 --- 

132. --- 
-e- 

7.9 --- 
--- 
--- 



“igure 17  --Location o f  springs a n d  icings. 
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S I T E : Sad 1 e r o c  h i t 

RESOURCE: Reported H o t  Sp r ings  (Sloan, 1976) 

LATITUDE eY LONGITUDE: 69" 3 8 '  N; 144" 2 2 '  W 

QUADRANGLE: M t .  Michelson, T4, R31E, IIM 

BAR R I  E R : W i 1 d 1 i f e i d i  t hd raw 

R ECOM ME NDAT I ON : Ex p 1 o r a  t i on 

DESCRIPTION: 

Located w i t h i n  t h e  S a d l e r o c h i t  P.G.R.A. , 34,004 a c r e s  (13,751 
h e c t a r e s ) .  The s p r i n g s  a r e  l o c a t e d  a t  t h e  e a s t  end o f  t h e  e a s t -  
wes t  t r e n d i n g  S a d l e r o c h i t  Mountains. The mountains have a c o r e  o f  
i n t r u s i v e  g r a n i t e  o f  Devonian t o  Cretaceous age. The g r a n i t e  
i n t r u d e s  t h e  sedimentary s e c t i o n  t h a t  forms t h e  N o r t h  Brooks Range 
and Nor th  Slope. The o l d e s t  rocks  exposed a r e  M i s s i s s i p p i a n  t o  
Permi an 1 imestone, shale,  sands tone, and c h e r t .  The sequence 
grades t o  l a t e  Cretaceous sediments u n t i l  covered by  t h e  a r c t i c  
c o a s t a l  p l a i n  sediments. 

S a d l e r o c h i t  s p r i n g  i s  t h e  l a r g e s t  known s p r i n g  on t h e  A r c t i c  S lope 
t o  i s s u e  f rom a 3 h i l  l s i d e  b5drock source. F a i r l y  c o n s t a n t  d i s c h a r g e  
o f  about  37 ft. / s  (1.05 m / s )  i s s u e s  a t  n e a r l y  13°C from a p r i m a r y  
o r i f i c e  and one secondary o r i f i c e  i n  t a l u s  d e r i v e d  from t h e  
S a d l e r o c h i t  sandstone. The s p r i n g  m a i n t a i n s  an open channel f o r  
n e a r l y  50 m i l e s  (80 km) downstream even d u r i n g  t h e  c o l d e s t  p a r t  o f  
t h e  y e a r  because of i t s  h i g h  d i s c h a r g e  and temperature.  A narrow, 
t h i c k  and e longated i c i n g  developes abou t  5 m i l e s  ( 8  km) downstream 
from t h e  s p r i n g  and extends f o r  ano the r  5 m i l e s  ( 8  km) down t h e  
Val 1 ey (Sloan , 1976) . 
Chemical a n a l y s i s  i n c l u d e d  i n  t he  Table i n  t h e  Regional w r  
F i g u r e  10. 

S O C I O - E C O N m l I C :  

The l a n d  i n  t h i s  area i s  l o c a t e d  w i t h i n  t h e  A r c t i c  Na t iona  
l i f e  re fuge .  T h i s  would p r e c l u d e  development under terms 
Geothermal Steam Act. 

t e  

w 
of 

UP Y 

1 d- 
t h e  

T h i s  P.G.R.A. i s  t h e  most remote i n  t h e  U n i t e d  S ta tes .  The n e a r e s t  
s e t t l e m e n t  i s  t h e  smal l  v i l l a g e  o f  K a k t o v i k  many m i l e s  t o  t h e  
Nor theas t .  Prudhoe Bay i s  t h e  n e a r e s t  l a r g e  s e t t l e m e n t  once a g a i n  
many m i l e s  away. 

The p r o x i m i t y  t o  l a r g e  o i l  and gas rese rves  and a l l  t h e  r e l a t e d  
waste h e a t  a v a i l a b l e  would make use o f  t h i s  geothermal h i g h l y  
u n l i k e l y .  A m i g r a t i o n  wa te r fow l  research  s t a t i o n  m i g h t  u t i l i z e  t h e  
s p r i n g s  i f  a development o f  t h i s  k i n d  ever  was t o  be undertaken. 

The area has phosphates p o t e n t i a l  (Sel kregg, 1976).  
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E NV I R 0 IN E NT : 

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  t h e  v i 1  l a g e  o f  
Kak tov i k .  Summer temperatures average 30 t o  46°F (-1 t o  8"C), 
w i n t e r  -20 t o  -6°F ( -29  t o  -14°C). Extremes o f  -59" and 75°F ( -51 
t o  24°C) have been recorded. P r e c i p i t a t i o n  i s  j u s t  7" (18 cm) 
a n n u a l l y  w i t h  45" (114 cm) of snow. Average winds a r e  e a s t  11.5 
k t s .  The average annual h e a t i n g  degree days a r e  16,000. 

The d m i n a n t  f l o r a  i s  m o i s t  tundra  w i t h  h i g h  b rush  i n  t h e  v a l l e y s .  
Caribou, bear, moose and f u r  bea r ing  an imals  a r e  t h e  dominant 
mammals, The area  i s  a ma jo r  m i g r a t o r y  wa te r fow l  n e s t i n g  h a b i t a t .  

There a r e  wh i teou ts  and b lowing  snow hazards most of t h e  w i n t e r  i n  
t h i s  area. The summer and w i n t e r  d a y l i g h t  hours d i f f e r  d r a s t i -  
c a l  ly .  

There i s  cont inuous  pcnnaf ros t  i n  t h e  area  as  w e l l  as a very  d e l i -  
c a t e  tundra  s u b j e c t  t o  e ros ion .  

KEY CONTACT: 

Manager, A r c t i c  W i l d l i f e  Refuge 
U.S. F ish  and W i l d l i f e  S e r v i c e  

REFERENCE: 

Shear USGS ( I n t e r v i e w )  
A r c t i c  P r o f i l e  
S loan (1976)  
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SITE: Shubl i k 

RESOURCE: Reported g o t  Sp r ings  (Sloan, 1975) 

LATITUDE & LONGITUDE: 69" 28' 20" N; 146" 1 1 '  50" W 

QUADRANGLE : M t .  Mic he1 son, T1 N R24E, Ut4 

BARR1 ER : W il d 1 i f e  Refuge 

RECOMMEt\IDATION: Expl o r a t i o n  

D E S C R I P T I O N :  

Located w i t h i n  t h e  S h u b l i k  P.G.R.A.., 45,894 a c r e s  (13,573 
h e c t a r e s ) .  There a r e  specu la ted  h o t  s p r i n g s  i s s u i n g  a long  t h e  e a s t  
bank o f  t h e  Canning R i v e r .  They i s s u e  a long  t h e  southwest  f l a n k  o f  
Mount Copleston. Mount Copleston forins t h e  end o f  t h e  S h u b l i k  
mo u n t a  i n s  . 
P r e s e n t l y  t h e  mountains a r e  n o t  mapped g e o l o g i c a l  ly. The normal 
s t r a t i g r a p h y  i n  t h e  area g e n e r a l l y  c o n s i s t s  of a Cretaceous t o  
Devonian sedimentary t o  metamorphic sequence. T h i s  may be i n t r u d e d  
b y  Cretaceous g r a n i t e  near  t h e  c o r e  o f  t h e  mountain range. 

S h u b l i k  Spr ing,  which d i scha rges  about  24 ft. / s  (0.68 m / s )  emerge 
from two main o r i f i c e s  and descends i n  a channel abou t  300 f e e t  
(90 m )  i n  one -ha l f  m i l e  t o  t h e  p o i n t  where i t  p lunges t h e  l a s t  40 
f e e t  (12  m )  i n t o  t h e  Canning R i v e r .  

3 3 

I n  l a t e  w i n t e r ,  i c i n g s  formed by  these s p r i n g s  a r e  a lmos t  con- 
t i n u o u s  from t h e  upper reaches o f  t h e  marsh f o r k  o f  t h e  Canning 
R i v e r  th roughou t  t h e  e n t i r e  l e n g t h  o f  t h e  main r i v e r  channel .  One 
o f  t h e  l a r g e s t  i c i n g s  i n  t h e  area forms i n  t h e  d i s t r i b u t a r y  
channels o f  the Canning and the S t a i n e s  R i v e r s  upstream f r om t he i r  
d e l t a  (Sloan, 1976).  F l u i d  a n a l y s i s  i s  i n c l u d e d  i n  t h e  Tab le  i n  
t h e  r e g i o n a l  w r i t e  up, F i g u r e  7. 

SOCI O-E CON OM IC : 

The l a n d  i n  t h i s  P.G.R.A. has been s e l e c t e d  by t h e  S t a t e  o f  Alaska, 
under  t h e  terms of t h e  s ta tehood  a c t .  The area i s  p r e s e n t l y  w i t h -  
drawn as p a r t  o f  t h e  A r c t i c  N a t i o n a l  W i l d l i f e  Refuge. T h i s  des ig -  
n a t i o n  would p rec lude  development a t  t h i s  t ime .  

The s p r i n g s  a r e  c l o s e  t o  t h e  Canning R i v e r .  The r i ' ve r  i s  t h e  mai i i  
d r a i n a g e  found on t h e  e a s t  p o r t i o n  o f  t h e  N o r t h  Slope. The r i v e r  
i s  n a v i g a t a b l e  d u r i n g  t h e  summer m o s t l y  b y  r i v e r  boat.  A l l  t e r r a i n  
v e h i c l e s  would have t o  be used d u r i n g  t h e  l o n g  c o l d  w i n t e r .  

The n e a r e s t  p o p u l a t i o n  c e n t e r  i s  Prudhoe Bay, o v e r  68 m i l e s  ( 9 6  km) 
t o  t h e  no r thwes t .  The n e a r e s t  l a n d  t r a n s p o r t a t i o n  c o r r i d o r  i s  t h e  
Trans Alaska P i p e l i n e ,  50 m i l e s  (80 km) t o  t h e  west. 
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P r e s e n t l y  t h e r e  i s  no end use f o r  t h e  resource. 

EIlVIRONMENT: EXTRACTED FROP A R C T I C  REGIONAL PROFILE 

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  t h e  v i 1  l a g e  o f  
K a k t o v i k  on t h e  A r c t i c  Ocean. The summer temperatures average 30 
t o  4 6 O F  ( - 1  t o  8OC), w i n t e r  -20 t o  - 6 O F  ( -29  t o  -14OC). Extremes 
o f  -59 and 75°F (-51 t o  24°C) have been recorded. P r e c i p i t a t i o n  i s  
j u s t  7"  (1 8 cm) annual l y  w i t h  45'' ( 1  14 cm) o f  snow. Average winds 
a r e  east ,  11.5 knots ,  Average annual h e a t i n g  degree days a r e  
16,000. 

The dominant f l o r a  o f  t h e  r i v e r  f l o o d  p l a i n  i s  h i g h  brush. The 
su r round ing  h i l l s i d e s  have a dominance o f  m o i s t  t und ra  g rad ing  t o  
A l p i n e  Tundra. Moose, ca r ibou ,  bea r  and f u r  b e a r i n g  animals con- 
g rega te  a long t h e  Canning R i v e r .  The Canning R i v e r  hos ts  t h e  
N a t i v e  f i s h  o f  t h e  r e g i o n  such as g r e y l i n g  and a r c t i c  char .  There 
i s  a l s o  salmon d u r i n g  t h e  b r i e f  summer season. 

The f a c t  t h a t  t h i s  i s  on a w i l d l i f e  r e f u g e  suggests t h e  abundance 
o f  m i g r a t i n g  water fowl  t h a t  n e s t  here.  The n o r t h  s lope  does have 
more l a k e s  than  t h e  r e s t  o f  t h e  U n i t e d  S ta tes .  

The tund ra  i s  a ve ry  f r a g i l e  env i ronment  t h a t  takes years t o  
r e p a i r .  E r o s i o n  i s  a l s o  a v e r y  s e r i o u s  hazard assoc ia ted  w i t h  t h e  
pe r e  n n i a1 pe rnia f r o  s t . 

KEY CONTACT: Alaska Department of idatura l  Resources 

REFERENCE: 

Yukon Regional  P r o f i l e  
Shear I n t e r v i e w  
Sloan, 1976 
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SITE: O k p i l  ak 

RESOURCE: H o t  Sp r ings  (Sloan, 1976) 

LATITUDE & LONGITUDE: 59" 1 9 '  50" N; 144' 0 2 '  40" W 

QUADRANGLE: M t .  Michelson; B - 1 ;  T15N, R33E, Sec. 2 5  

BARRIER: W i t h i n  A r c t i c  W i l d l i f e  Refuge 

RECOMMENDATION: Determine f l o w  r a t e .  

DESCRIPTION:  

The h o t  s p r i n g s  i s s u e  on t h e  n o r t h e a s t  f l a n k  o f  M t .  M iche lson  near  
t h e  bank o f  t h e  O k p i l a k  R i v e r  i n  A r c t i c  Alaska. 

M t .  M iche lson  i s  p a r t  of a Cretaceous g r a n i t i c  p l u t o n  t h a t  i n t r u d e s  
t h e  Devoniam metamorphic sequence o f  t h e  Brooks Range i n  t h i s  area. 
Younger, l e s s  metamorphosed rocks o u t c r o p  t o  t h e  n o r t h .  

The s p r i n g s  may be a s s o c i a t e d  w i t h  t h e  c o n t a c t  o f  t h e  p l u t o n  and 
t h e  Devonian q u a r t z i t e  s c h i s t .  

The t m p e r a t u r e  o f  t h e  s p r i n g  i s  48.5"C (Sloan,  1976). The 
chemical  a n a l y s i s :  

Water Anal y s  i s  

S o l u t e  A n a l y s i s  (Water) :  

S p e c i f i c  Conductance 650 

L I  
rlG 0.1 
F 14 
NH4 
NA 120 
C A  9.8 
CL 31 

K 4.5 
SO4 200 

 NO^ 

SOCIO-ECONOMIC : 

T h i s  s p r i n g  l i e s  t o t a l l y  w i t h i n  t h e  A r c t i c  W i l d l i f e  Refuge, which 
would p r e c l u d e  development a t  t h i s  t ime .  

The area i s  p r o b a b l y  one o f  t h e  most r e n o t e  i n  N o r t h  America. 
There a r e  no permanent r e s i d e n t s  f o r  hundreds o f  m i l e s .  Kak tov i k ,  
many m i l e s  t o  t h e  no r th ,  i s  t h e  n e a r e s t  permanent v i l l a g e  and 
Prudhoe Bay, 140 tn i les (224 km) i s  t h e  n e a r e s t  ma jo r  s e t t l e m e n t .  
There a r e  no roads o r  f a c i l i t i e s .  
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ENVIRONMENT: EXTRACTED FROM ARCTIC REGIONAL PROFILE 

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  t h e  v i l l a g e  o f  
Kak tov i k .  I t  can be assumed t h a t  t h e  M t .  M iche lson  area w i l l  have 
somewhat h i g h e r  p r e c i p i t a t i o n  l e v e l s  and lower  winds. Summer 
temperatures a t  K a k t o v i k  average 30 t o  46°F ( -1  t o  8°C). W i n t e r  
averages -20 t o  -6°F (-29 t o  -14°C). Extremes o f  -59 and 75°F (-51 
t o  24°C) have been r e p o r t e d .  P r e c i p i t a t i o n  averages j u s t  7" 
(18  cm) w i t h  48" (114 cm) o f  snow. Average winds a r e  e a s t  a t  11.5 
knots.  Annual h e a t i n g  degree days a r e  16,500 i n  t h e  M t .  M iche lson  
area. 

The dominant f l o r a  i s  h i g h  brush i n  t h e  r i v e r  v a l l e y  and a l p i n e  
tund ra  on t h e  mountains.  Car ibou, bear, moose and f u r  b e a r i n g  
animals dominate t h i s  b a r r e n  l a n d .  

There a r e  w h i t e o u t s  and s e r i o u s  b low ing  snow hazards most o f  t h e  
w i n t e r .  Summer and w i n t e r  d a y l i g h t  hours d i f f e r  d r a s t i c a l l y .  
There i s  con t inuous  pe rmaf ros t  i n  t h e  area, as w e l l  as v e r y  d e l i -  
c a t e  tund ra  s u b j e c t  t o  e ros ion .  

KEY CONTACT: 

Manager, A r c t i c  W i l d l i f e  Refuge 

REFERENCE : 

A r c t i c  Regional  P r o f i l e  
Sloan (1976) 
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Yukon Region 



YUKON R E G I O N  

( E x t r a c t e d  from t h e  Yukon Regional  p r o f i l e )  

I n t r o d u c t i o n  

The Yukon Region covers most o f  t h e  c e n t r a l  p o r t i o n  o f  t h e  S t a t e  and 
extends eastward t o  Canada. The 204,000 square m i l e s  i n c l u d e  t h e  s o u t h  
s lope  o f  t h e  Brooks Range, a l l  o f  t h e  Koyukuk dra inage,  and t h e  d e l t a  o f  
t h e  Yukon R i v e r ;  t h e  sou th  boundary f o l l o w s  t h e  n o r t h  s lope  o f  t h e  
Kuskokwim Mountains t o  t h e  Alaska Range i n  t h e  western p a r t  o f  ?It. 
McKinley N a t i o n a l  Park and then a long t h e  c r e s t  o f  t h e  Alaska Range i n t o  
Canada. 

C1 ima te  

The c l i m a t e  o f  t h e  Yukon Region can be g e n e r a l l y  c l a s s i f i e d  as c o n t i -  
n e n t a l  w i t h  t h e  e x c e p t i o n  o f  a t r a n s i t i o n a l  zone i n  t h e  l o w e r  Yukon. 
The I n t e r i o r  has recorded b o t h  a l l - t i m e  S t a t e  h i g h  temperatures o f  100 
degrees F. (37.8 degrees C.) a t  F t .  Yukon, and t h e  l o w e s t  temperature o f  
-80 degrees F. (-62.8 degrees C) a t  P rospec t  Creek. Summer f a h r e n h e i t  
temperatures range from t h e  upper 3 0 ' s  t o  t h e  upper  6 0 ' s  (5-20 degrees 
C . )  w i t h  extremes near  90 degree F. (32.2 degrees C . )  n o t  uncommon. 
N i n t e r  temperatures range from t h e  minus 2 0 ' s  t o  p l u s  2 0 ' s  ( -29  t o  -7 
degrees C . )  w i t h  extreme low temperatures near  minus 6 0 ' s  F ( -51 degrees 
C) n o t  uncommon. Coastal  temperatures seldom r i s e  above 60 degrees F. 
(15.5 degrees C.) i n  summer o r  drop below -5 degrees i. (-21.5 degrees 
C . )  i n  w i n t e r  due t o  open waters of t h e  Yukon. F requen t l y ,  low wind 
c h i l l  temperatures i n  t h e  r e g i o n  f u r t h e r  reduce t h e  e f f i c i e n c y  o f  man 
and machine. 

P r e c i p i t a t i o n  averages 7-39 inches (18-99 cm) annua l l y ,  most  o f  which 
occurs i n  l a t e  summer and e a r l y  f a l l .  The h i g h e s t  p r e c i p i t a t i o n  occu rs  
i n  t h e  western p a r t  o f  t h e  reg ion .  

The Yukon Region has t h e  g r e a t e s t  p o t e n t i a l  f o r  a g r i c u l t u r e  i n  t h e  
S t a t e .  R a i n f a l l  i s  adequate f o r  some crops,  b u t  t h e  m a j o r i t y  o f  r a i n  
c m e s  d u r i n g  t h e  m a t u r i n g  s tage  o f  c r o p  development i n s t e a d  o f  t h e  
growth s tage  l i m i t i n g  v a r i e t y .  The l e n g t h  o f  growing season and growing 
degree days a r e  adequate f o r  some grasses and garden crops, such as 
mar i j uana .  

Sh ipp ing  on t h e  n a v i g a b l e  r i v e r s  and streams i s  o n l y  p o s s i b l e  about  f i v e  
months o f  t h e  y e a r  when t h e  streams a r e  f r e e  o f  i c e .  F l y i n g  weather i s  
g e n e r a l l y  good year-round, s i n c e  t h e  mounta in b a r r i e r s  t o  t h e  n o r t h  and 
sou th  p r o t e c t  t h e  area. There i s ,  however, a h i g h  i n c i d e n c e  o f  i c e  fog 
i n  t h e  w i n t e r  and f r e q u e n t  thunderstorms i n  t h e  summer. 

Winds a r e  moderate t o  s t r o n g  near  t h e  coas t ,  b u t  a r e  g e n e r a l l y  l i g h t  
o v e r  t h e  remainder  o f  t h e  Region. Wind channe l i ng  does occu r  i n  
i s o l a t e d  areas, g i v i n g  r i s e  t o  winds of c o n s i d e r a b l e  magnitude. 

The i n t e n s i t y  o f  s o l a r  r a d i a t i o n  depends on t h e  ang le  o f  t h e  sun ' s  rays  
as they  s t r i k e  t h e  e a r t h ' s  su r face .  The sun ' s  a n g l e  i s  l ow  th roughou t  
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Alaska b u t  i n  t h e  a r c t i c ,  i n  w i n t e r ,  i t  i s  so low t h a t  f o r  a t ime t h e  
sun does n o t  c l i m b  above t h e  ho r i zon .  Local  topography g r e a t l y  a f f e c t s  
t h e  amount of s o l a r  r a d i a t i o n  rece ived .  Sou th - fac ing  t e r r a i n  r e c e i v e s  
much more energy p e r  u n i t  area than  e i t h e r  f l a t  o r  n o r t h - f a c i n g  t e r r a i n .  
Mean annual temperature and c l i m a t e  a r e  g r e a t l y  a f f e c t e d  by t h i s  s o l a r  
d i f f e r e n t i a l  over  v e r y  s h o r t  d i s tances .  

A t  many l o c a t i o n s  i n  t h e  Yukon reg ion,  r i v e r  v a l l e y s  expand i n t o  broad 
f l o o d p l a i n s .  These p l a i n s  form s o l a r  bas ins  i n  t h e  summer and c o l d  
s i n k s  i n  t h e  w i n t e r .  P r e c i p i t a t i o n  i s  o f t e n  l o w e r  as i s  t h e  w i n d ' s  
energy . 
iluch o f  t h e  Yukon r e g i o n  i s  u n d e r l a i n  w i t h  pe rmaf ros t .  Ground temper- 
a t u r e s  h o l d  about a fou r  month l a g  t o  s u r f a c e  temperature.  I t  can be 
s a i d  t h a t  t h e  h i g h  June temperatures a r e  r e f l e c t e d  i n  t h e  ground i n  
November a t  a s h a l l o w  depth of s i x  fee t .  Thermokarst, p ingos, f r o s t  
mounds, f r o s t  creep and s o l i f l u c t i o n  a r e  a l l  e n g i n e e r i n g  concerns o f  
t h i s  c o l d  r e g i o n .  

Pol l u t i o n  

The c e n t r a l  p a r t  o f  t h e  Yukon r e g i o n  has h i g h  w i n t e r  a i r  p o l l u t i o n  
p o t e n t i a l  because o f  t h e  d u r a t i o n  of calm winds. Fai rbanks has t h e  most 
severe problem because, i n  a d d i t i o n  t o  p r e v a l e n t  calm c o n d i t i o n s ,  
abundant p o l l u t i o n  sources e x i s t .  P e r s i s t a n c e  temperature i n v e r s i o n s  
c o n c e n t r a t e  t h e  po l  l u t i o n  and p r e v e n t  d i s p e r s a l .  

Due t o  t h e  d r y  e a r l y  summer months, numerous f o r e s t  f i r e s  a r e  r e p o r t e d  
each y e a r .  The l i m i t e d  t r a n s p o r t a t i o n  system may t a x  t h e  i n g e n u i t y  o f  
f i r e  crews and bu rn  e x t e n s i v e  areas o f  t h e  S t a t e  i n  d r y  years.  

Topography 

The Yukon r e g i o n  i s  t h e  area i n  c e n t r a l  and western Alaska d r a i n e d  by  
t h e  Yukon R i v e r  system. The n o r t h e r n  p a r t  o f  t h e  reg ion ,  bordered b y  
t h e  Brooks Range c r e s t ,  i n c l u d e s  a l l  o r  p a r t  o f  t h e  E n d i c o t t ,  P h i l l i p  
Smith, F r a n k l i n ,  Roinanzof, and Davidson Mountains.  The Brooks Range i s  
a w i l d e r n e s s  o f  rugged, g l a c i a t e d ,  e a s t - t r e n d i n g  r i d g e s  t h a t  r i s e  t o  
summits 7,000-8,000 f e e t  (2,133-2,438 rn) i n  t h e  n o r t h e a s t .  The m a j o r  
r i v e r s  t o  t h e  n o r t h  f l o w  i n t o  t h e  A r c t i c  Ocean and t o  t h e  sou th  i n t o  t h e  
Yukon and Kobuk systems. 

The sou the rn  boundary o f  t h e  r e g i o n  l i e s  a long  t h e  c e n t r a l  and e a s t e r n  
Alaska Range, whose easternmost mountains, t h e  Mentaska-Nutzot in,  s t a r t  
a mountain c r e s e n t  s e p a r a t i n g  t h e  Yukon f rom t h e  b a s i n  o f  s o u t h c e n t r a l  
Alaska. Nestward, t h e  r e g i o n ' s  southern boundary i s  p a r a l l e l e d  by t h e  
Kuskokwim Mountains. From these ranges, t h e  d ra inage  i s  nor thward t o  
t h e  Yukon system. 

The r e g i o n  c o n t a i n s  t h r e e  phys iog raph ic  d i v i s i o n s :  t h e  Rocky Flountain 
system, t h e  i n t e r m o u n t a i n  p la teaus,  and t h e  P a c i f i c  mountain system. 
I l a h r e h a f t i g  (1 965)  has broken t h e  area down i n t o  p rov inces .  
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The r e g i o n  c o n t a i n s  most a l l  l a n d  fonns found i n  Alaska. The Porcup ine  
P la teau  sou theas t  o f  t h e  Brooks Range has a topography c o n s i s t i n g  o f  low 
r i d g e s  w i t h  g e n t l e  s lopes  and rounded f l a t  summits. The Yukon F l a t s  
c o n s i s t  o f  marshy, l a k e  d o t t e d  f l a t s  r i s i n g  t o  o n l y  900 f e e t  (274 m) i n  
t h e  n o r t h e a s t .  These l a k e s  a r e  abundant th roughou t  t h e  f l a t s ,  as a r e  
r o l l i n g  s i l t  and g r a v e l  t e r r a c e s .  The area around Eagle c o n s i s t s  o f  
r o l l i n g  h i 1  I s ,  c o n t r a s t i n g  t o  t h e  i n s p i r i n g  p i n n a c l e s  o f  t h e  Alaska 
Range, much o f  which i s  covered by  permanent snow and i c e .  Huge 
g l a c i e r s  have carved p r e c i p i t o u s  c l i f f s  a long  t h e  s lopes  o f  N o r t h  
Amer i ca ' s  h i g h e s t  peak, M t .  McKinley -- base t o  t o p  t h e  t a l l e s t  mounta in 
i n  t h e  w o r l d  above sea l e v e l .  

Geology 

G e o l o g i s t s  have r e c o n s t r u c t e d  the  p r i n c i p a l  e lements o f  t h e  geology o f  
t h e  Yukon Region (Lathan, 1973; Holmes, 1975; Churkin,  1973). By l a t e  
P a l e o z o i c  t ime, t h e  two p r i n c i p a l  t e c t o n i c  and s t r u c t u r a l  e lements o f  
Alaska were t h e  A r c t i c  and C o r d i l l e r a n  Geosyncl ines i n  t h e  n o r t h  and 
s o u t h  o f  t h e  p r e s e n t  Yukon R i v e r .  The a r c t i c  s y n c l i n e  occupied t h e  s i t e  
o f  t h e  p r e s e n t  Brooks Range, A r c t i c  F o o t h i l l s ,  and A r c t i c  Coasta l  P l a i n .  
The C o r d i l  l e r a n  geosyncl i n e  occupied an a rea  e x t e n d i n g  th rough  t h e  
Yukon-Tanana upland of today and westward a long  t h e  n o r t h e r n  marg in o f  
t h e  p r e s e n t  Alaska Range. Between them were: t h e  Seward Pen insu la  
s t a b l e  b lock ;  t h e  broad deep Yukon-Koyukuk bas in;  and t h e  western p a r t  
o f  t h e  Yukon S h e l f .  Most o f  t h e  Yukon Region l i e s  w i t h i n  t h e  Yukon- 
Koyukuk b a s i n  and Yukon S h e l f ,  w i t h  t h e  marg ins o v e r l a p p i n g  t h e  marg ins 
o f  t h e  geosync l i ne .  

Throughout  Pa leozo ic  and e a r l y  Mesozoic t ime, t h e  two geosync l i nes  r e -  
c e i v e d  a g r e a t  t h i c k n e s s  o f  sediments. Two episodes o f  p r e - M i s s i s s i p -  
p i a n  f o l d i n g  a r e  recognized i n  t h e  a r c t i c  geosync l i ne .  The C o r d i l  l e r a n  
g e o s y n c l i n e  had a Precambrian t o  m i d d l e  Pa leozo ic  h i s t o r y  o f  d e p o s i t i o n  
and de fo rma t ion .  

The C o r d i l l e r a n  g e o s y n c l i n e  may have had i t s  pr imary  d e f o r m a t i o n  i n  l a t e  
Devonian t ime. By l a t e  Pa leozo ic  and e a r l y  Mesozoic t ime,  a v o l c a n i c  
a r c  e x i s t e d  i n  t h e  genera l  v i c i n t y  o f  t h e  p r e s e n t  Alaska Range. 

D u r i n g  T r i a s s i c  t ime, sed imen ta t i on  i n  t h e  n o r t h e r n  p a r t  o f  t h e  a r c t i c  
g e o s y n c l i n e  cont inued,  b u t  t h e  s i t e  o f  t h e  p r e s e n t  Brooks Range had 
become a s t a b l e  area. Mountain b u i l d i n g ,  which r e s u l t e d  i n  t h e  Brooks 
Range, began d u r i n g  t h e  m id -Ju rass i c  t ime.  E a r l y  t o  m i d d l e  J u r a s s i c  
c r y s t a l  l i n e  igneous masses i n t r u d e d  r o c k s  i n  t h e  Alaska Range. 

I n  t h e  borad . d e p o s i t i o n a l  deep o f  t h e  Yukon-Koyukuk bas in,  sed imen ta t i on  
from n o r t h e r n  and sou the rn  sources occured th roughou t  l a t e  Pa leozo ic  and 
Mesozoic t ime. Vol canoes occured, a s s o c i a t e d  w i t h  i n te rbedded  pyro-  
c l a s t i c s  and mar ine sediments. The Yukon Shel f  seems t o  have been a 
s t a b l e  area o f  ca rbona te  and sha le  d e p o s i t i o n  th roughou t  Precambrian, 
Pa leozo ic  and Mesozoic t imes.  

By Cretaceous t ime, t h e  Brooks Range was a dominant landmass and sed i -  
m e n t a t i o n  from t h e  newly emergent mountains and volcanoes began t o  f i l l  
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a d j a c e n t  basins.  Deformat ion occu r red  i n  l a t e  Cretaceous and t h e  
p resen t  east-west t r e n d s  were e s t a b l i s h e d .  South o f  t h e  Brooks Range, 
t h e  Yukon-Koyukuk b a s i n  was c h a r a c t e r i z e d  by  vo lcanism d u r i n g  t h i s  t ime. 
I t was a l s o  t h e  s i t e  o f  l a r g e - s c a l e  t r a n s c u r r e n t  f a u l t i n g  i n t o  T e r t i a r y  
t i m e  . 

Q 

D u r i n g  t h e  end o f  Cretaceous and e a r l y  T e r t i a r y  t ime, l a r g e  movements 
took  p l a c e  a long t h e  Kobuk and K a l t a g  f a u l t s ,  p r o b a b l y  as t h e  r e s u l t  o f  
t h e  eastward movement o f  t h e  S i b e r i a n  P l a t e  f o r m i n g  t h e  Seward Pen insu la  
t o  t h e  eas t .  I n  e a r l y  T e r t i a r y  t ime, s t r o n g  u p l i f t  i n  t h e  Brooks Range 
produced t h e  p r e s e n t  mountain ranges. U p l i f t  and de fo rma t ion  i n  t h e  
Alaska Range produced t h e  mountains t h a t  dominate t h e  range today, and 
vo lcanism con t inued  i n  t h e  Yukon-Koyukuk bas in.  

The Yukon Region l i e s  a t  t h e  n o r t h e r n  edge of t h e  s e i s m i c a l l y  a c t i v e  
b e l t  c i r c u m s c r i b i n g  t h e  P a c i f i c  Ocean. Most o f  t h e  r e g i o n  i s  c l a s s i f i e d  
as se i sm ic  zone 3 by  t h e  U.S. Army Corps o f  Engineers.  About once eve ry  
10 y e a r s  a shock o f  magnitude 7 o r  g r e a t e r  i s  f e l t .  

M i n e r a l  Resources 

M i n i n g  was one o f  t h e  p r i n c i p a l  economic a c t i v i t i e s  i n  t h e  Yukon r e g i o n  
d u r i n g  t h e  f i r s t  h a l f  of t h i s  c e n t u r y :  gold,  p a r t i c u l a r l y  p l a c e r  go ld ,  
dominated t h i s  a c t i v i t y .  I d i  t a rod ,  C i r c l e  and Fai rbanks m i n i n g  
d i s t r i c t s  produced t h e  g r e a t e s t  p l a c e r  go ld,  w h i l e  l o d e  g o l d  was p ro -  
duced from Kan t i shna  and Fai rbanks d i s t r i c t s .  Depos i t s  c o n t a i n i n g  
mercury, p la t inum, t i n ,  antimony, s i 1  ver ,  lead,  tungsten,  molybdenum and 
copper were a1 so mined, a1 though a c t i v i t y  was e s s e n t i a l  l y  t e n n i n a t e d  by 
lr lor ld War I 1  and subsequent i n f l a t i o n .  

A c t i v i t y  r e l a t e d  t o  pet ro leum has i nc reased  g r e a t l y  i n  t h e  p a s t  few 
years.  The Yukon d e l t a  and Yukon f l a t s  a r e  r a t e d  as hav ing  p o s s i b l e  
pe t ro leum occurances. O t h e r  f a v o r a b l e  occurances a r e  t h e  Kandik, 
Tanana, Innoko and Yukon-Koyukuk bas ins.  

Coal occurs a t  numerous s i t e s  w i t h i n  t h e  reg ion ,  g e n e r a l l y  i n  Cretaceous 
and T e r t i a r y  rocks.  The Nenana coa l  f i e l d  i s  p r e s e n t l y  p roduc ing  c o a l  
f o r  consumption i n  t h e  Fai rbanks area. Other  non-metal l i c  m i n e r a l s  i n  
commercial q u a n t i  t i e s  i n c l u d e  1 imestone, c l a y ,  asbestos,  o i l  shale,  and 
phosphate, which a r e  l o c a t e d  th roughou t  t h e  reg ion .  

Water 

The observed temperatures of sur face wa te r  i n  t h e  subregions range from 
32-52 degrees F. (0-11 degrees C . ) .  The chemical  q u a l i t y  o f  sur face 
wa te rs  i n  t h e  r e g i o n  a r e  g e n e r a l l y  good, most a l l  s u r f a c e  exp ress ions  
have a d i s s o l v e d  s o l i d s  c o n t e n t  l e s s  than  200 mg/ l .  Most a l l  t h e  r e g i o n  
has a mean annual r u n o f f  between 0.5 and 1 c f / s  p e r  square m i l e .  

Ground water  i s  markedly  a f f e c t e d  b y  permafrost ,  r e s t r i c t i n g  recharge, 
c o n f i n i n g  and l i m i t i n g  a q u i f i e r s .  Samples of ground w a t e r  show d i s -  
so l ved  s o l i d s  c o n t e n t  from 22 mg/l t o  500 mg/ l .  Some m i n e r a l  s p r i n g s  
have recorded up t o  2,000 mg/ l .  Normal ly,  ground wa te r  temperatures 
range from zero  t o  f o u r  degrees C. (32-40 degrees F.) .  Q 
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Water and sewage systems c r e a t e d  ma jo r  e n g i n e e r i n g  problems due t o  t h e  
c l i m a t e ,  p e r m a f r o s t  and s o i l  s t a b i l i t y .  

I n  t h e  i n t e r i o r ,  c o l d  w i n t e r  f r e e z i n g  f o l l o w e d  by  r a p i d  warming i n  
s p r i n g  causes r a p i d  snowmelt which o v e r f l o w s  f r o z e n  ice-jammed channels  
and o f t e n  r e s u l t s  i n  s p e c t a c u l a r  s p r i n g  breakups and f l o o d s .  Also,  t h e  
p e r m a f r o s t  w i l l  n o t  a l l o w  p e n e t r a t i o n  o f  r a i n f a l l  i n t o  t h e  ground, 
caus ing  t h e  r a i n w a t e r  t o  become f l o o d  water .  

H y d r o e l e c t r i c  Power 

The l a r g e  d ra inage  b a s i n  o f  t h e  Yukon R i v e r  may have t h e  g r e a t e s t  e l e c -  
t r i c - g e n e r a t i n g  p o t e n t i a l  i n  Nor th  America. S i x  p o t e n t i a l  s i t e s  f o r  
ma jo r  dams have been i d e n t i f i e d  a long  t h e  Yukon course. O the r  s i t e s  
have been i d e n t i f i e d  on t h e  Koyukuk, Me loz i tna ,  Tanana, Porcupine and 
F o r t y  M i l e  R i v e r s  (DOI, Alaska P lann ing  Group, 1974).  P r e s e n t l y ,  e l e c -  
t r i c a l  energy i s  ob ta ined  by d i e s e l  and c o a l  f i r e d  steam genera to rs .  

T e r r e s t r i a l  V e a e t a t i o n  

F o r e s t s  o f  t h e  Yukon r e g i o n  exper ience  some of t h e  g r e a t e s t  c l i m a t i c  
extremes i n  N o r t h  America. The p r i n c i p a l  t r e e s  o f  t h e  t r a n s c o n t i n e n t a l  
bound f o r e s t s  reach t h e i r  n o r t h e r n  l i m i t s  i n  t h e  reg ion .  F i r e s ,  perma- 
f r o s t  and e r o s i o n  have r e s u l t e d  i n  complex v e g e t a t i o n .  

The bot tomlands c o n t a i n  spruce-poplar  f o r e s t s ,  m o i s t  and wet tundra.  
The lowlands h a b i t a t  i s  m o s t l y  l ow land  spruce and hardwood f o r e s t s .  The 
up land  spruce and hardwood f o r e s t s  a r e  t h e  most e x t e n s i v e .  

I n  areas where t h e r e  a r e  no f o r e s t s ,  h i g h  brush areas may occur.  High 
b rush  occu rs  as two d i s t i n c t  subtypes: f l o o d p l a i n  t h i c k e t s  and b i r c h -  
a l d e r  w i l l o w  t h i c k e t s .  Low brush occurs i n  a s s o c i a t i o n  w i t h  muskeg. 
Above t r e e  l i n e ,  a l p i n e  tund ra  predominates.  

Te r res  tr i a1 An imal  s 

Animals d i f f e r  w i d e l y  i n  t h e i r  h a b i t a t  requi rements.  Some animals  
t h r i v e  i n  a broad range of c o n d i t i o n s  a t  any season. The g r a y  w o l f ,  
w o l v e r i n e  and raven may be found a lmos t  anywhere. Others,  such as 
moose, c a r i b o u  and b i r d s  d u r i n g  m i g r a t i o n  may be found i n  v a r i o u s  h a b i -  
t a t s  d u r i n g  v a r i o u s  seasons. 

The Yukon-Kuskokwim d e l t a ,  an i m p o r t a n t  h a b i t a t  f o r  wa te r fow l  , suppor t s  
most Alaskan spec ies  found i n  s a l t  marsh o r  on wet o r  m o i s t  tundra.  The 
1 owe r Yukon- Innoko-Koyu ku k area suppor t s  h i g h e r  c o n c e n t r a t i o n s  o f  
mammals. G r i z z l y ,  b l a c k  bear, d a l l  sheep, b u f f a l o  and v a r i o u s  o t h e r  
game animals  a r e  found i n  t h i s  reg ion,  i n c l u d i n g  t h e  A r c t i c  Car ibou 
Herd. 

Many w i l d l i f e  r e f u g e s  a r e  now be ing  cons ide red  and o t h e r s  have been 
e s t a b l i s h e d  t o  p r o t e c t  mammals such as b i s o n  and muskox, as w e l l  as 
m i g r a t o r y  b i r d s .  The Yukon f l a t s  i s  a n e s t i n g  and r e s t i n g  grounds f o r  
v a r i o u s  t n i g r a t o r y  wa te r fow l .  
t r a t i o n  i n  t h i s  r e g i o n  o f  anywhere i n  N o r t h  America. 

Pe reg r ine  f a l c o n s  have t h e  g r e a t e s t  concen- 
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Aqua t i c  Animals 

Mar ine  h a b i t a t s  a r e  v a r i e d  and range from i n t e r t i d a l  beaches and mud 
f l a t s  t o  ocean depths.  Mar ine mammals, commercial f i s h  and b i r d s  
i n h a b i t  these areas. 

Pack i c e  i s  a s p e c i a l  env i ronment  which occurs s e a s o n a l l y  i n  t h e  Yukon 
r e g i o n .  I c e  c r e a t e s  areas o f  h i g h  p r o d u c t i v i t y  by i n d u c i n g  a "green- 
house'' e f f e c t .  I c e  a l s o  p r o v i d e s  s u r f a c e s  where mar ine  mammals can r e s t  
and bear  young. The l a c k  of  e x t e n s i v e  commercial f i s h e r i e s  h i n d e r s  what 
i s  known about t h e  f i s h  i n h a b i t i n g  o f f s h o r e  areas. Salmon, h e r r i n g ,  
h a l i b u t  and s o l e  a r e  a l l  found i n  o f f s h o r e  waters .  

H a b i t a t s  f o r  mar ine b i r d s  a r e  l i m i t e d  i n  t h e  Yukon r e g i o n  b u t  a r e  
i m p o r t a n t  d i e t  i t ems  f o r  t h e  n a t i v e  people.  Mar ine mammals have been 
i m p o r t a n t  t o  l o c a l  subs i s tence  l i v i n g  as we1 1. Whales, wa l rus  and s e a l s  
a r e  a l l  used f o r  these purposes. Many o t t e r  and o t h e r  f u r  bea re rs  
a s s o c i a t e d  w i t h  wa te r  a r e  s t i l l  sought f o r  t h e i r  f u r  by  a l i m i t e d  l o c a l  
t r a p p i n g  community. 

iJtil i z a t i o n  o f  B i o t i c  Resources 

T e r r e s t r i a l  animals a r e  p a r t i c u l a r l y  i m p o r t a n t  f o r  subs i s tence  i n  t h e  
i n t e r i o r  p o r t i o n s  o f  t h e  r e g i o n .  Moose i s  t h e  mainstay th roughou t  t h e  
i n t e r i o r .  Car ibou i s  e q u a l l y  i m p o r t a n t  nea r  t h e  more a r c t i c  v i 1  lages. 
Hare, ptarmigan, wa te r fow l ,  and f i s h  a r e  a l l  ma jo r  a d d i t i o n s  t o  t h e  
n a t i v e  d i e t .  

F u r  an imals  a r e  taken f o r  subs is tence.  Commercial use o f  t e r r e s t r i a l  
an imals  i s  l i m i t e d  t o  t h e  s a l e  of furs ,  a l t hough  c o n s i d e r a b l e  a s s o c i a t e d  
commerce i s  d e r i v e d  from s p o r t  h u n t i n g  i n  t h e  reg ion .  

Commercial f i s h i n g  i n  t h e  Yukon began i n  1918. I t  has been i n t e r m i t t e n t  
e v e r  s ince .  Harves ts  a r e  l i m i t e d  as compared t o  o t h e r  r e g i o n s  i n  t h e  
s t a t e ,  w i t h  an annual h a r v e s t  i n  t h e  neighborhood o f  1.5 m i l l i o n  f i s h ,  
most  o f  which a r e  chum salmon. 

Subsis tence use o f  v e g e t a t i o n  v a r i e s ,  b u t  f o r e s t  p roduc ts  f o r  fue l  i s  
p robab ly  t h e  most i m p o r t a n t  u t i l i z a t i o n .  Some grass and r o o t s  a r e  used 
f o r  baske t  making. 

To date,  f o r e s t s  o f  t h e  Alaska i n t e r i o r  have n o t  been i n t e n s e l y  managed. 
Low volume stands, h i g h  l o g g i n g  and t r a n s p o r t a t i o n  cos ts ,  and v e r y  
expensive c a p i t a l  c o s t s  have k e p t  t h e  i n t e r i o r  f o r e s t s  from compet ing i n  
w o r l d  markets. However, t h i s  w i l l  p robab ly  change due t o  improv ing  
econornics, and u t i l i z a t i o n  o f  t h i s  l a r g e  resource  w i l l  b e g i n  i n  earnest .  

H i  s t o r y  

The eastward m i g r a t i o n  of n a t i v e s  l e f t  t h e  Athabascan i n  t h e  i n t e r i o r  
r e g i o n  and t h e  Tupik  and I n u i t  Eskimo a long t h e  c o a s t a l  areas o f  t h e  
r e g i o n .  Most o f  t h e  s e t t l e m e n t  took p l a c e  bes ide  t h e  Kwikpak (Yukon) 
R i v e r  and h e r  t r i b u t a r i e s .  Commerce, customs, legends, gods, wars, 
p lagues and news a l l  t r a v e l l e d  a long  h e r  rou te .  The r i v e r  was t h e  

h 
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t h r e a d  t h a t  h e l d  t h e  w o r l d  t o g e t h e r ;  heaven was a t  h e r  headwaters and a t  
Kwikpaks end was t h e  end o f  t h e  wor ld .  

The p e r i o d  o f  western d i s c o v e r y  o f  Alaska began w i t h  t h e  Russian expedi -  
t i o n s  o f  t h e  e a r l y  1700's by  V i t u s  B e r i n g  and o t h e r s .  The r i s e  o f  t h e  
Russian-American Company had l i t t l e  a f f e c t  upon t h e  I n t e r i o r  o f  Alaska. 

I t  w a s n ' t  u n t i l  1833 t h a t  Michael  Tebenkov found t h e  Yukon and estab-  
l i s h e d  Redoubt S t .  Michael .  There were never  more than  1,000 Russians 
i n  America d u r i n g  t h e  120 yea rs  o f  occupa t ion  and t h e i r  domin ion was 
neve r  s i g n i f i c a n t  i n  t h e  i n t e r i o r .  I n  t h e  l a t e  1830's  and 1840's,  t h e  
Russians and Hudson Bay Companies competed f o r  f u r s  i n  t h e  r e g i o n .  The 
Chi1 k o o t  I n d i a n s  e l i m i n a t e d  t h e  Hudson Bay i n f l u e n c e  by  d e s t r o y i n g  t h e i r  
pos t ,  l e a v i n g  t h e  upper Yukon f r e e  o f  wh i tes  u n t i l  America e l i m i n a t e d  
b o t h  p a r t i e s  by  purchase. 

I t  w a s n ' t  u n t i l  1883 t h a t  o u r  government i n  Alaska, a t  t h e  hands o f  t h e  
f e d e r a l  government, s e n t  i t s  f i r s t  e x p e d i t i o n  under Army L i e u t e n a n t  
F r e d r i c k  Schwatka t o  i n t e r i o r  Alaska. T h i s  opened t h e  i n t e r i o r  t o  t h e  
h e a r t y  and i n  1886, Howard F r a n k l i n  d i scove red  g o l d  on t h e  F o r t y  M i l e  
R i v e r .  D u r i n g  t h e  e x p l o r a t i o n  t h e r e  were f o u r  m a j o r  r o u t e s  t o  t h e  
Yukon: t h e  Edmonton r o u t e  o v e r l a n d  th rough  Canada, t h e  i n s i d e  passage 
from Skagway o v e r  t h e  C h i l k o o t  Pass, t h e  v a l l e y  t r a i l  and t h e  a l l  w a t e r  
r o u t e  up t h e  c o a s t  and Yukon. 

The h i s t o r y  o f  t h i s  p e r i o d  r e a l l y  i s  t h e  h i s t o r y  o f  these rou tes ,  t h e  
towns t h a t  sprang up a long them, and where t h e  t r a i l s  e v e n t u a l l y  l e a d  -- 
%he K lond ike .  A l though n o t  t h e  f i r s t  o r  l a s t ,  t h i s  rush  symbol ized t h e  
development o f  i n t e r i o r  Alaska, t h e  boom-bust g o l d  f i e l d  economy. 
E v e r y t h i n g  i n  i n t e r i o r  Alaska was bound f o r  g o l d  and e v e r y t h i n g  t h a t  
remained was a s s o c i a t e d  w i t h  i t .  

Wor ld  War I was g e n e r a l l y  d i s a s t r o u s  f o r  Alaska and t h e  Yukon v a l l e y  
s e t t l e m e n t s .  The government b u i l t  t h e  Alaska R a i l r o a d  t o  r e v i v e  t h e  
a r e a  i n  1923. World IJar I 1  and t h e  m i l i t a r y  f i n a l l y  revived t h e  a r e a  by 
b u i l d i n g  bases and t h e  Alaska Highway. 

H i t h i n  t h e  l a s t  q u a r t e r  cen tu ry ,  t h r e e  events  have changed Alaska and 
t h e  Yukon r e g i o n :  t h e  Statehood Act,  A laska N a t i v e  Claims S e t t l e m e n t  
Act ,  and d i s c o v e r y  o f  o i l .  Each a f f e c t e d  t h e  people, u n i t i n g  them and 
g i v i n g  them l a n d  and money. 

Popul a t  i on 

Yukon r e g i o n  i n  1970 had a p o p u l a t i o n  o f  60,984. P o p u l a t i o n  d e n s i t y  was 
one i n  3.3 square m i l e s .  The w h i t e  man p o p u l a t i o n  was 78.3%; t h e  
m a j o r i t y  o f  t h e  remainder was n a t i v e .  Most o f  t h e  p o p u l a t i o n  r e s i d e d  i n  
Fai rbanks.  There a r e  t h r e e  men t o  eve ry  two women i n  t h i s  area, and 
s i n c e  1970, t h e r e  has been a r a p i d  g rowth  i n  t h e  Fai rbanks area. The 
p o p u l a t i o n  i s  young w i t h  t h e  major  p o p u l a t i o n  group i n  t h e  20-24 age 
group. 
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Economy 

Economic c o n d i t i o n s  i n  i n t e r i o r  Alaska a r e  as wide as t h e  r e g i o n  i t s e l f .  
Fairbanks, t h e  p r i m a r y  commercial c e n t e r ,  has had an e r r a t i c  b u t  con- 
s i s t a n t  growth s i n c e  i t s  founding. I t  i s  go ing  through a boom-bust e r a  
due t o  t h e  Alaska p i p e l i n e .  Recent ly ,  t h e  d e c i s i o n  t o  base the  Alcan 
gas l i n e  he re  shou ld  p u t  h e r  back i n  t h e  boom e r a  o f  a few y e a r s  ago. 
The areas o u t s i d e  t h e  p i p e l i n e  c o r r i d o r  a r e  n o t  e x p e r i e n c i n g  any s i g n c i -  
f i c a n t  g rowth  and have been h i s t o r i c a l l y  one o f  A l a s k a ' s  problem areas 
i n  terms o f  money income w i t h  subs is tence  t h e  ma jo r  economic c o n -  
s i d e r a t i o n .  

The most s t a b l e  employer on a year- round b a s i s  i s  government, employing 
27% o f  t h e  work f o r c e .  C o n s t r u c t i o n  has been a pr ime mover o f  t h e  
economy because o f  t h e  p i p e l i n e  and pending gas l i n e .  S e r v i c e  and t r a d e  
i n d u s t r i e s  have been a b l e  t o  g e t  a h o l d  as w e l l  as some manufactur ing.  
M i n i n g  i s  s t i l l  an i m p o r t a n t  l i n k  i n  t h e  economic c h a i n  today. Tour ism 
and a g r i c u l t u r e  a r e  becoming more and more i m p o r t a n t  due t o  government 
back ing  i n  these areas. The search f o r  renewable resources  should h e l p  
accen tua te  a g r i c u l t u r e  i n  t h e  r e g i o n  as e x e m p l i f i e d  by  t h e  new govern- 
m e n t  p r o j e c t s  a t  D e l t a  and t h e  Tanana Loop area. A lso ,  t h e  c e n t r a l  
campus o f  t h e  U n i v e r s i t y  o f  Alaska i s  l o c a t e d  i n  Fai rbanks.  

Land 

Much o f  t h e  f r i c t i o n  between f e d e r a l ,  s t a t e ,  n a t i v e  and p r i v a t e  l a n d  
s t a t u s  i s  t a k i n g  p l a c e  i n  t h e  I n t e r i o r .  Lack o f  accu ra te  surveys, 
o v e r s e l e c t i o n ,  o v e r l a p p i n g  s t a t e  and n a t i v e  lands, c o n f l i c t  o v e r  t h e  
amount o f  l ands  s e t  a s i d e  under p r o v i s i o n  ( d ) ( 2 )  of ANCSA, a g r i c u l t u r a l  
l a n d  sa les,  s p e c u l a t i o n  and t h e  l a r g e s t  r e d i s t r i b u t i o n  o f  l a n d  ownership 
s i n c e  l a n d  g r a n t  days have combined t o  confuse t h e  l a n d  s i t u a t i o n  i n  
t h i s  p a r t  o f  Alaska. Ma jo r  e f f o r t s  a r e  be ing  i n i t i a t e d  t o  c l e a r  up and 
e x p e d i t e  t h e  t i t l e  t r a n s f e r s ,  b u t  t h e  problem w i l l  be around f o r  y e a r s  
t o  come. A new homestead i n i t i a t i v e  f o r  s t a t e  l ands  may y e t  confuse 
even more t i t l e  s i t u a t i o n s .  

- 

E x i s t i n g  Land Use 

There i s  h i g h  d e n s i t y  u r b a n i z a t i o n  i n  Fai rbanks.  Small  v i l l a g e s  a r e  
s c a t t e r e d  a long t h e  r i v e r  systems arid r e c e n t l y  a long  t h e  highways, b u t  
most o f  t h e  l a n d  i s  un inhab i ted .  

Trans p o r t a  t i o n  i 

A i r  t r a n s p o r t a t i o n  and r i v e r  barges a r e  t h e  o n l y  means o f  moving people 
and cargo i n  t h e  l o w e r  Yukon and D e l t a  areas. Snowmachines and dogsleds 

( s u f f i c e  i n  w i n t e r .  The S t a t e  highway system l i n k s  t h e  n o r t h e a s t  p a r t  of 
t h e  r e g i o n  w i t h  Anchorage, t h e  Nor th  Slope and Canada. The Alaska 
R a i l  r oad  a1 so connects Fai rbanks t o  Anchorage and t i d e w a t e r .  P r i n c i -  
p a l l y  though, t h e  Yukon i s  s t i l l  t h e  major  l i n k  t h a t  connects t h e  
reg ion .  A hove r  c r a f t  system has r e c e n t l y  been funded on an e x p e r i -  
mental b a s i s .  
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Commu n i c a t i on s 

A l a s k a ' s  b a s i c  c i v i l  communications used t o  r e l y  on t h e  m i l i t a r y  system 
developed f o r  t h e  Nor th  American A i r  Defense Command d u r i n g  t h e  1950's .  
A system o f  VHF r a d i o  s t a t i o n s  connect  t h e  bush t o  t h e  White A l i c e  
System. Communications can be i n t e r m i t t e n t  and g e n e r a l l y  do n o t  meet 
t h e  demand. The S t a t e  and RCA have been e s t a b l i s h i n g  e a r t h  s t a t i o n s  and 
by t h e  end of t h i s  decade, most o f  t h e  communications i n  t h e  S t a t e  
shou ld  be handled by t h i s  more re1 i a b l e  system. 

TV, r a d i o  and newspaper c o n t i n u e  t o  become more a c c e s s i b l e  t o  t h e  people 
o f  t h e  i n t e r i o r ,  a l t hough  n o t  what one would c a l l  r e l i a b l e  as y e t .  The 
o n l y  major  d a i l y  paper i s  t h e  Fai rbanks News Miner.  The a c c e s s i b i l i t y  
t o  s e r v i c e s  i n  general  r e l a t e  t o  t h e  p r o x i m i t y  o f  them t o  t h e  l o c a l i t y .  

Geo t he rmal 

The s u r f a c e  m a n i f e s t a t i o n s  o f  geothermal resources o f  t h e  Yukon Region 
occur  as numerous h o t  s p r i n g s  i n  a b e l t  t h a t  runs t h e  b read th  o f  Nes t  
Cen t ra l  Alaska. The h o t  s p r i n g s  of West Cen t ra l  Alaska occu r  i n  seve ra l  
g e o l o g i c  p rov inces :  The Yukon-Koyukuk Basin, t h e  Kokrine-Hodzana High-  
lands,  t h e  Yukon-Tanana Upland and t h e  Kaiyak H i l l s  a r e  i n c l u d e d .  
G r a n i t i c  P l u t o n s  a r e  common t o  a l l  p rov inces  and t h e  h o t  s p r i n g s  a r e  
e s p e c i a l l y  assocated w i t h  t h e  c o n t a c t s  o f  these p l u t o n .  O f  t h e  h o t  
s p r i n g s  whose bedrock geology i s  known, a l l  a r e  w i t h i n  4.8 km o f  a 
g r a n i t i c  p l u t o n .  The occurrence o f  h o t  sp r ings ,  however, appears t o  he 
independent o f  t h e  age, compos i t i on  o r  magmatic h i s t o r y  o f  t h e  p l u t o n  
( M i l l e r  1973). 

Some Q u a t e r n a r y  volcanoes a r e  noted i n  t h e  Porcupine R i v e r  d ra inage  near  
t h e  Canadian Border,  i n d i c a t i n g  t h a t  t h e r e  was a r e c e n t  h o t  anomoly i n  
t h e  area. 

Numerous sedimentary bas ins  e x i s t  i n  t h e  r e g i o n .  A t  t h i s  t ime i t  i s  
generally believed that the heat flow in these basins would be rela- 
t i v e l y  h i g h  compared w i t h  t h e  w o r l d  wide norm (Forbes Personal  communi- 
c a t i o n  1978).  F i v e  h o t  w e l l s  have been i d e n t i f i e d  i n  t h e  Fa i rbanks  
area. Each o f  these w e l l s  has a g r a d i e n t  o f  g r e a t e r  than 30°C/Km 
(McBeth 1978).  

Reed R i v e r  P.G.R.A. c o n t a i n s  a r e p o r t e d  H o t  S p r i n g .  
REED R I V E R ,  ALASKA 

KATEEL R I V E R  M E R I D I A N  (Unsurveyed) 

T. 22 N., R. 17 E. 
T. 23 N., R. 17 E., S/2 

C o n t a i n i n g  34,333 acres,  more o r  l e s s  
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A l a t n a  R i v e r  P.G.R.A. c o n t a i n s  a r e p o r t e d  Ho t  Sp r ing .  

ALATNA R I V E R ,  ALASKA 

KATEEL R I V E R  M E R I D I A N  (Unsurveyed) 

Tps. 19 and 20 N., R. 25 E. 
T. 20 N . ,  R. 24 E., E/2 
T. 21 N., R. 24 E. 
Tps. 22 and 23 N . ,  Rgs. 22 and 23  E. 
T. 22 N., R. 24 E., W/2, S E / 4  
T. 23 N . ,  9. 24 E., W/2 

C o n t a i n i n g  200,078 acres,  more o r  l e s s  

T u n a l a k i n  P.G.R.A. c o n t a i n s  Tuna lak in  Lake Hot  Sp r ings  and Pocohauntas 
Hot Spr ings .  

TIJNALAKI N 

KATEEL R I S E R  M E R I D I A N  (Unsurveyed) 

T. 6 N. E/2, R. 22 E. 
T. 6 N . ,  R 23 E. 
T. 7 14. E / 2 ,  R. 22 E. 
T. 7 N . ,  R .  23,  24 E. 
T. 8 N . ,  R. 22, 23, 24 E. 
T. 9 p i . ,  E/2, R. 22 E. 
T. 9 N., R. 23, 24 E. 
T. 10 N . ,  R. 23,  24, 25 E. 
T. 11 N., R. S/2, 24 E. 

T. 11 N., R. W/2, 2 6  E. 
T. 11 rl., R. 25 E. 

C o n t a i n i n g  305,280 ac res  

Sun P.G.R.A. c o n t a i n s  Sun H o t  Spr ings.  

KATEEL R I V E R  M E R I D I A N  

T. 5 N . ,  R .  1 8 , 1 9 , 2 0 E .  
T. 6 N . , R .  1 8 , 1 9 , 2 0 E .  
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Meloz i -Horner  P.G.R.A. c o n t a i n s  Meo lz i  and Horner  Ho t  Spr ings .  

MELOZI-HORNER HOT SPRINGS,  ALASKA 

KATEEL R I V E R  MER1 D I A N ,  (Unsurveyed) 

T. 3 S., 2. 20 E . ,  S E / 4  
T. 3 S., R. 21, E . ,  SW/4 
T. 4 S., R. 20 E. 
T. 4 S. , R. 21 E . ,  W/2 
T. 5 S., R. 20 E .  
T. 6 S., R. 19 E . ,  E / 2  
T. 6 S., R. 20 E. 
T. 7 S., R. 19 E . ,  N E / 4  
T. 7 S., R. 20 E., 

Secs. 3 t o  10 
Secs. 15 t o  18 

Con ta in ing  99,211 acres, more o r  l e s s  

L i t t l e  F le loz i tna  P.G.R.A. c o n t a i n s  t h e  Ho tsp r ings  o f  t h e  same name. 

L I T T L E  MELOZITNA HOT SPRINGS,  ALASKA 

KATEEL R I V E R  M E R I D I A N ,  (Unreserved)  

T. 1 N.,  R. 26  E., S E / 4  
T. 1 N., R. 27 E. , SW/4 
T. 1 S., R. 27 E., N/2 

Con ta in ing  22,908 acres, more o r  l e s s  

R a y  R i v e r  P.G.R.A. c o n t a i n s  K i l o  and R a y  Ho t  Spr ings.  McDonnell Hot  
Sp r ings  i s  l o c a t e d  t o  t h e  sou th  a long  t h e  Ray R i v e r  course. 

RAY R I V E R ,  ALASKA 

F A I R B A N K S  M E R I D I A N  (Unsurveyed) 

T. 11 N., R. 17 W . ,  N / 2  
T. 11 N., R. 18  W . ,  N E / 4  
T. 12 N., R. 17 W .  
T. 12 N., R. 1 8  W . ,  SE/4 
T. 13 N., R. 16 W., NE/4 ,  W/2 
T. 13 N., R. 17 W . ,  W/2 
T. 14 N . ,  R. 16 W . ,  S / 2  

Con ta in ing  85,710 acres,  more o r  l e s s  
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H u t l i n a n a  P.G.R.A. c o n t a i n s  H u t l i n a n a  and Minook Ho t  Spr ings  

HUTLINANA HOT SPRINGS, ALASKA 

FAIRBANKS M E R I D I A N  (Unsurveyed) 

T. 4 N., R. 12 W., N /2  
T. 5 N., R. 12 W. 
T. 5 N., R. 13 W . ,  SE/4 
T. 6 N . ,  R. 11 W., E/2 
T. 6 N., R. 12 W., E/2, SW/4 
T. 7 N., R. 11 W., SW/4 
T. 7 N., R. 12 U., SE/4 

Con ta in ing  80,061 acres, more o r  l e s s  

Chena Ho t  Spr ings  P.G.R.A. was des ignated  f o r  i t s  namesake. 

CHENA HOT SPRINGS, ALASKA 

FAIRBANKS MERID I A N ,  (Unsurveyed) 

T. 2 N., R. 8 E. , N / 2  
T. 2 N.. R. 9 E., NW/4 
T. 3 N., R. 8 E., S/2 
T. 3 N., R. 9 E., SW/4 

Con ta in ing  34,256 acres,  more o r  l e s s  

B i g  Windy P.G.R.A. was des ignated  because o f  t h e  presence o f  Wol fe  Hot  
Sp r ings  . 

B I G  WINDY CREEK, ALASKA 

FA1 RBANKS MER1 D I A N  (Unsurveyed) 

T. 4 N., R. 15 E., NE/4 
T. 4 N., R. 16 E., NW/4 
T. 5 N., R. 15 E. , SE/4 
T. 5 N., R. 16 E., S/2 

Con ta in ing  28,644 acres, more o r  l e s s  

Tolovana P.G.R.A. c o n t a i n s  t h e  Hot  Spr ings  o f  t h e  same name. 

TOLOVRNA, ALASKA 

FAIRBANKS M E R I D I A N ,  (Unsurveyed) 

T. 4 N., R. 7 W., NW/4 
T. 4 N., R. 8 W . ,  NE/4 
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T. 5 N., 9. 6 W., W/2 
T. 5 N., R. 7 W .  
T. 5 N., R. 8 W., S E / 4  
T .  6 N., R. 6 W., SW/4 
T. 6 N., R. 7 W., S E / 4  

C o n t a i n i n g  63,100 acres,  more o r  l e s s  

Woodchopper P.G.R.A. c o n t a i n s  a carbonated s p r i n g .  

WOODCHOPPER CREEK, ALASKA 

F A I R B A N K S  M E R I D I A N ,  (Unsurveyed) 

T. 5 N., R .  21 E., E/2,  MN/4 
T. 5 N., R. 22 E. 
T. 6 N., R. 21 E., S /2  
T. 6 M., R.  22 E., S/2 

C o n t a i n i n g  63,199 acres,  more o r  l e s s  

F l a t  Creek P.G.R.A. i s  des igna ted  on t h e  b a s i s  o f  Ho t  s p r i n g s  l o c a t e d  he re  
known as McCartney. 

F L A T  CREEK, ALASKA 

F A I R B A N K S  M E R I D I A N ,  (Unsurveyed 

T .  2 N., R. 24, E . ,  W 2  
T. 3 N., R. 24 E., E /2 ,  SW/4 
T. 3 N., R. 25 E., LU2 

C o n t a i n i n g  39,984 acres,  more o r  l e s s  

Planley P.G.R.A. c o n t a i n s  s p r i n g s  by  t h e  same name. 

MANLEY HOT SPRINGS, ALASKA 

F A I R B A N K S  M E R I D I A N ,  (Unsurveyed) 

T. 2 N., R. 14  W . ,  W/2 
T. 3 ri., R. 14 w . ,  sw/4 
T. 2 N., Rgs. 15 and 16 W .  
T. 3 N., R g s .  15 and 16 H., S/2 

C o n t a i n i n g  85,812 acres,  more o r  l e s s  



@ 
Circle P.G.R.A. designated because o f  t h e  location o f  Circle Hot Springs. 

C I R C L E  HOT SPRINGS,  ALASKA 

FAIRBANKS M E R I D I A N ,  (Unsurveyed) 

T. 6 N., R. 15 E . ,  N E / 4  
T. 6 N., R. 16 E., NW/4 
T. 7 N., R.  14 E., N E / 4  
T. 7 N., R. 15 E. 
T. 7 N., R. 16 E., W/2 
T. 8 N., R. 14 E., S E / 4  
T. 8 N., R.  15 E., S/2 

Containing 67,915 acres, more or less  

Yukon P.G.R.A. contains a Sulphur Spring. 

YUKON R I V E R ,  ALASKA 

F A I R B A N K S  M E R I D I A N ,  (Unsurveyed) 

T. 9 N., R. 18 E.  

Containing 23,002 acres, more o r  less  
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YUKON REGION 

SITE DATA SUMMARIES 
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S I T E :  Reed 

RESOIJRCE: Reported H o t  Sp r ings  (Waring 1917) 

LATITUDE & LONGITUDE: 67" 17 '  N 155" 0 5 '  W 

QUADRANGLE: Survey Pass T22N R17E KRM 

BARRIER: N a t i o n a l  Monument 

RECOMMENDATION: Expl o r a t i o n  

DESCRIPTION:  

Located w i t h i n  t h e  Reed R i v e r  PGRA 34,333 a c r e s  (14010 Hec ta res ) .  
I n  1886 t h e  Kobuk R i v e r  Basin was v i s i t e d  by L i e u t e n a n t  S. M. 
Stoney o f  t h e  U n i t e d  S t a t e s  Navy. A warm s p r i n g  was noted on t h e  
Reed R i v e r  a smal l  t r i b u t a r y  o f  t h e  upper Kobuk. 

One h o t  s p r i n g  was noted t o  fom i  a pool 20 f e e t  i n  c i r cumfe rence  
and 2 f e e t  deep f u l l  o f  blood-warm temperatured water  t h a t  w e l l s  up 
q u i e t l y  from t h e  bottom w i t h o u t  bubbles.  The w a t e r  was c l e a r ,  
t a s t e l e s s  and odor less .  The o v e r f l o w  runs  i n t o  and f i l l s  s m a l l e r  
pools .  The bottoms o f  a1 1 t h e  poo ls  a r e  covered w i t h  green moss on 
which t h e r e  i s  a l imes tone  depos i t ;  The ground and rocks around 
t h e  pools  a r e  s i m i l a r l y  coated. N a t i v e s  a t  t h e  t ime  o f  S toney ' s  
v i s i t  i n d i c a t e d  t h a t  t h e  temperature o f  t h e  s p r i n g  v a r i e s ,  some- 
t imes  i t  was h o t  enough t o  cook meat (Waring 1917). 

The s p r i n g s  a r e  i n  t h e  Reed R i v e r  V a l l e y .  The bot tom lands  a r e  
f i l l e d  w i t h  qua te rna ry  g l a c i a l  f i l l  c o n s i s t i n g  o f  l i t t l e  m o d i f i e d  
g l a c i a l  moraines and a s s o r t e d  d r i f t .  The c o u n t r y  r o c k  grades o l d e r  
t o  t h e  sou th  w i t h  o v e r l a p  o f  Cretaceous and J u r a s s i c  sediments. 
There i s  Cretaceous g r a n i t i c  rocks  o u t c r o p i n g  on t h e  v a l l e y  w a l l s  
( S e l k r e g g  9976). The p robab le  l o c a t i o n  of t h e  s p r i n g s  i s  a c o n t a c t  
p o i n t  between t h e  i n t r u s i v e  and t h e  Pa leozo ic  c o u n t r y  rocks.  There 
are  numerous f a u l t s  i n  t h e  area, m a j o r  s t r u c t u r a l  t r e n d s  a r e  eas t -  
west . 
I n  1972 t h e  temperature o f  t h e  s p r i n g s  ranged from 22" C t o  38" C. 
The s p r i n g s  appeared as a s l o p i n g  mud pa tch  abou t  200 f e e t  (61 m) 
and 50 f e e t  (15  m) wide. The s p r i n g s  a r e  l o c a t e d  about  150 f e e t  
(40  m) f rom t h e  Reed R i v e r  (NAVA 1974). 

S O C I O - E C O N O M I C :  

The l a n d  t i t l e  i n  t h i s  PGRA i s  h e l d  by t h e  U n i t e d  S t a t e s  Government 
admin i s te red  by t h e  Bureau of Land Management. The area i s  w i t h -  
drawn under s e c t i o n  ( d ) ( 2 )  of t h e  Alaska N a t i v e  Claims S e t t l e m e n t  
A c t  f o r  p o s s i b l e  i n c l u s i o n  i n  t h e  Noatak N a t i o n a l  W i l d l i f e  Refuge. 
T h i s  would p r e c l u d e  any development of t h e  geothermal resource  
under t h e  Geothermal Steam Act.* 

186 



There a r e  s t a t e  s e l e c t e d  l ands  t o  t h e  south. There i s  one townsh ip  
which would a l l o w  development b u t  t h e r e  i s  no i n d i c a t i o n  t h a t  t h e r e  
i s  any resource  the re .  

T h i s  s p r i n g  system i s  ve ry  remote. The n e a r e s t  v i l l a g e ,  Hughes, i s  
app rox ima te l y  80 m i l e s  (128km) t o  t h e  south. The n e a r e s t  r e g i o n a l  
c e n t e r  i s  B e t t l e s .  

There a r e  l o c a t e d  m ine ra l  occurrances i n  t h i s  a rea  which a r e  t h e  
o n l y  commercial f o o t h o l d s  i n  t h e  reg ion .  

ENVIRONHENT: 

( E x t r a c t e d  from t h e  Yukon Regional p r o f i l e ) .  

The approx imate c l  i m a t o l o g i c a l  i n f o r m a t i o n  f o r  t h i s  a rea  would 
i n c l u d e  summer tempera tures  i n  t h e  neighborhood o f  40" t o  70" F (4 "  
t o  21" C )  and w i n t e r  -20" t o  20" F ( -27"  t o  -6" C). Extremes o f  
-70" and 92" F ( -57"  t o  33" C )  c o u l d  be expected. P r e c i p i t a t i o n  o f  
14" (3Gcm) i n c l u d i n g  70" (178cm) o f  snow. The h e a t i n g  degree days 
shou ld  be 14,330. 

The dominant f l o r a  i n  t h e  r e g i o n  i s  a l p i n e  tund ra  and ba r ren  ground 
g r a d i n g  i n t o  up land spruce and hardwood f o r e s t .  There a r e  D a l l  
Sheep and moose i n  t h e  area. 

There i s  cont inuous  pe rmaf ros t  i n  t h e  area.  

Key Contact :  Bureau o f  Land Management 
N a t i o n a l  W i l d l i f e  S e r v i c e  

REFERENCE: 

Waring 1917 
N.W. Regional Profile 
NAVA . ( 1  974) 

* Inc luded  i n  Noatak Na t iona l  monument by  t h e  December 1, 13 
o f  t h e  A n t i q u i t i e s  Act. P.L.O. 5654. 
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S I T E :  Tuna1 k t e n  

RESOURCE: Hot  Sp r ings  (BLM) 

LATITUDE & LONGITUDE: 66" 1 1 '  N 154" 01'W 

QUADRANGLE: Hughes T9N R23E KRM 

BARR1 ER: None 

RECOMMENDATION: E x p l o r a t i o n  

DESCRIPTION:  

Located w i t h i n  t h e  Tuna lk ten  Lake PGRA 305,280 ac res  (123,547 
hec ta res ) .  The h o t  s p r i n g s  a r e  l o c a t e d  i n  a l l u v i a l  d e p o s i t s  which 
a r e  p r o b a b l y  u n d e r l a i n  by Cretaceous grawacke and mudstone. The 
s p r i n g s  a r e  l o c a t e d  about  2.5 m i l e s  ( 4  km) west o f  t h e  g r a n o d i o r i t e  
o f  I n d i a n  Mountain p l u t o n  near  i t s  i n f e r r e d  s y n c l i n a l  a x i s .  
( M i  1 1 e r  1 973 ) 

The area i s  N o r t h  30 m i l e s  (48 km) of  t h e  K a l t a g  F a u l t  System which 
i s  a ma jo r  s t r u c t u r a l  f e a t u r e  o f  I n t e r i o r  Alaska. 

No p h y s i c a l  examinat ion o f  t h e  s p r i n g s  has taken p l a c e  t o  date.  

SOCIO-ECONOMIC:  

The l a n d  s t a t u s  i n  t h e  s p r i n g  area i s  somewhat i n  ques t i on .  I t  i s  
p robab le  t h a t  t h e  Hughes Vi1 l a g e  C o r p o r a t i o n  has s e l e c t e d  t h e  
sp r ings .  The S t a t e  of Alaska has s e l e c t e d  t h e  l a n d  i n  t h e  area as 
w e l l .  The v i l l a g e  c o r p o r a t i o n  has s e l e c t e d  more than  t h e i r  
a l l o t m e n t  and i s  p r e s e n t l y  o b t a i n i n g  t i t l e  t o  t h e i r  lands. T h i s  
shou ld  r e s o l v e  t h e  quest ion.  

The n e a r e s t  p o p u l a t i o n  i s  t h e  v i l l a g e  of Hughes 12 mi.les (19 km) t o  
t h e  south.  Hughes has a p o p u l a t i o n  of 98. The p r i n c i p a l  f u e l  used 
f o r  space h e a t i n g  i s  wood. The e l e c t r i c a l  needs a r e  met by  a 9 kw 
school  and a 70 kw p v t  generator .  The t r a n s p o r t a t i o n  system i s  
from Fairbanks by Haro ld  A i r  Serv ices.  (Community Energy Survey) .  

Space h e a t i n g  and ag r ibus iness  f o r  t h i s  subs is tance  v i l l a g e  a r e  
h i g h  p r i o r i t y  i tems i f  t h e  resource  i s  found t o  be s u f f i c i e n t .  
R i v e r  boa t  access a long t h e  Koyukuk R i v e r  would se rve  t h e  t r a n s -  
p o r t a t i o n  needs o f  t h e  smal 1 s c a l e  ag r ibus iness .  

ENVIRONMENT: 

The c l i m a t e  r e c o r d i n g  i n  Hughes g i v e s  t h e  area average summer 
temperatures between 36" and 68°F (2 "  and 20°C). W in te r  
temperatures between -18" and 25°F (-28" and -4°C). Ext renes of 
-68" and 90°F (-56" and 32°C) have been recorded. Annual 
p r e c i p i t a t i o n  averages 30" (71 cm) p e r  year ,  and h e a t i n g  degree 
days 16,000. 
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The dominant f l o r a  nea r  t h e  Koyukuk R i v e r  i s  t h a t  o f  t h e  bot tomland 
sp ruce -pop la r  f o r e s t .  T h i s  f o r e s t  grades i n t o  t h e  upland spruce 
hardwood f o r e s t s  on t h e  h i l l s i d e  t o  e i t h e r  s i d e  o f  t h e  r i v e r .  

The dominant fauna i s  moose and bear. 
anadromous f i s h  stream. 

The Koyukuk R i v e r  i s  a m a j o r  

There i s  a d i s c o n t i n u o u s  perma f r o s t  under t h e  f l o o d  p l a i n  o f  t h e  
Koyukuk R i v e r .  

KEY CONTACT: 

V i 1  l a g e  Counci l  Hughes 

REFERENCE: 

M i l l e r  1973 
Yukon Regional  P r o f i l e  
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SITE: LeDonne (Dul b i )  

RESOURCE: Hot  Sp r ings  ( M i l l e r  1973) 

LATITUDE & LONGITUDE: 65" 1 6 '  N 155" 16 '  ltl 

QUADRANGLE: M e l o z i t n a  8-5 T3S R18E KRM 

BARR1 ER: Rem0 t e  

RECOMMENDATION: E x p l o r a t i o n  

DE S C R I  PT I ON : 

T h i s  s p r i n g  i s  n o t  l o c a t e d  w i t h i n  a PGRA. There a r e  seve ra l  
s p r i n g s  which a r e  found w i t h i n  a d i s t a n c e  o f  about  100 meters i n  a 
sma l l  c l e a r i n g  a long  t h e  west s i d e  of a sou th  f l o w i n g  t r i b u t a r y  t o  
t h e  D u l b i  R i v e r .  Temperatures a r e  es t ima ted  a t  50" - 60°C ( M i l l e r  
1973) 

The s p r i n g  i s  i n  h o r n f e l s i c  graywacke and mudstone o f  Cretaceous 
age abou t  3.2 km ( 2  m i l e s )  from a p o s s i b l e  p l u t o n  i n f e r r e d  f rom 
a e r i a l  photographs ( M i l l e r  1973). There i s  a l s o  p o s s i b l e  f a u l t i n g  
on t h e  cou rse  o f  t h e  D u l b i  R ive r .  

No chemical  a n a l y s i s  has been taken. 

S O C I O - E C O N O M I C :  

The l a n d  s t a t u s  i s  ( d ) ( l )  N a t i o n a l  I n t e r e s t  Lands under p r o v i s i o n s  
o f  t h e  Alaska N a t i v e  Claims Se t t l emen t  Act.* 

The D u l b i  R i v e r  f lows south around t h e  mounta in system then n o r t h  
t o  t h e  Koyukuk R i v e r .  The n e a r e s t  v i l l a g e  i s  Ruby on t h e  Yukon 
R i v e r  40 m i l e s  ( 6 4  km) t o  t h e  south.  

The area i s  n o t  h e a v i l y  used, l i m i t e d  use i s  f o r  subs is tence.  

E NV I R 0 NM E NT : 

( E x t r a c t e d  from Yukon Regional p r o f i l e ) .  

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Ruby. The average 
summer temperatures range from 35" t o  70°F ( 2 "  t o  21°C) and w i n t e r  
-12" t o  22°F (-24" t o  -5°C). Extremes of -53" and 98°F (-47" and 
37OC). P r e c i p i t a t i o n  averages 17" (43 cm) i n c l u d i n g  66"  (168 cm) 
o f  snow. The h e a t i n g  degree days average about  15,000. 

The dominant f l o r a  i s  t h a t  of t h e  upland spruce hardwood f o r e s t .  
The f l o o d p l a i n  of t h e  D u l b i  R i v e r  i s  dominated by t h e  l ow land  
sp ruce  popul a r  f o r e s t .  
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The dominant 

There i s  disc 

fauna i s  

ntinuous 

t h a t  of caribou, moose, a n d  brown bear. 

ermafrost in the area. 

Key Contact: BLM Fairbanks 
Tom Miller USGS 

REFERENCE : 

Miller 1973 
Yukon  Regional Prof i le  1976 

* Withdrawn by P.L.O.  5653 f o r  further study under terms o f  t h e  Organic 
Act of 1976. Withdrawal will l a s t  three years under present land 
1 aws . 
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SITE: S u n  

R E S O U R C E :  Hot Springs (Nil l e r  1973) 

LATITUOE & L O N G I T U D E :  65" 54 '  M 155" 00 '  W 

Q U A D R A N G L E :  Me1 ozi t n a  D-4 T6N R18E KRh1 

B A R R I E R :  Remote 

R E CON t 1 E ?I D A T I 0 N : Ex p 1 o r a t i o n 

DESCRI PTION: 

This h o t  springs i s  located within the S u n  PGRA 138,240 (55,943 
hectares). There i s  a spring symbol on the north side of h o t  
springs creek 8 kin ( 5  mi) from the Koyukuk River. Presently there 
i s  no information regarding temperature flow e tc .  

The spring loca l i ty  i s  in area of generally hornfelsic andesite cut 
by numerous qua r t z  l a t i t e  porphyry dikes. The numerous dikes and  
widespread thermal metamorphism suggest an unexposed p lu ton  a t  
s h a l l o w  depth (Miller a n d  Ferrians, 1968). 

S OC I 0- E CO NOM I C : 

This land has been selected by the Doyon Regional Corporation under 
terms of the Alaska Native Claims Settlement Act. 

The nearest vil lage i s  Hughes 38 km ( 2 4  mi) t o  the Northwest. The 
transportation t o  and from the springs could be effected by river- 
b o a t  along the Koyukuk River i f  some agricultural u t i l i za t ion  or 
cottage industry were s tar ted u t i l i z ing  the h o t  springs. 

The basic economy of Hughes 
(Rural Energy Survey). 

E N V I R O N M E N T :  

s subsistence. The population i s  98 

(Extracted from the Y u k o n  Regional Prof i le ) .  

The nearest cl  imatological recording s ta t ion i s  Hughes. The 
average summer temperatures range from 36" t o  68°F ( 2 "  t o  20°C) 
winter -18" t o  25°F (-28' and -4°C). Extremes of -68" and 90°F 
(-56" a n d  32°C) have been recorded. Annual precipitation averages 
30" (71  cm) per year. Heating degree days average approximately 
16,000. 

The dominant f lora  i s  lowland spruce-poplar forest  grading into 
moist tundra near the Koyukuk river.  

The area i s  adjacent t o  a nesting area for migratory waterfowl. 
There are caribou, moose and black bear in the area. The Koyukuk 
River i s  an anadromous f i sh  stream. 
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Permafrost i s  discontinuolJs i n  the a rea .  

Key Contact: Doyon Regional Corporation 
Hughes Vi1 lage Council 
Tanana Chiefs 

63 

R E F E R E N C E :  

Mi l l e r  1973 
Yukon Regional P r o f i l e  
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SITE: Me loz i  

RESOURCE: Ho t  Sp r ings  (Waring 1917) 

LATITUDE & LONGITUDE: 65" 08' N 154" 4 0 '  II 

QUADRANGLE: M e l o z i t n a  A-4 T4S R20E S e c t i o n  23 KRM 

BARRIER:  Remote 

RECOMMENDATION: Geothermal enhanced animal husbandry f o r  r a r e  meats. 
Loca l  Greenhouse. 

DESCRIPTION: 

Located w i t h i n  t h e  Me1 oz i -Horne r  Ho t  Sp r ings  PGRA 99,211 ac res  
(40,150 h e c t a r e s ) .  

The s p r i n g  i s  q u i t e  unusual i n  t h a t  i t  i ssues  from t h e  t o p  o f  a 
smal l  b l u f f  w i t h i n  a few f e e t  of t h e  edge, i n  f a c t ,  one p o r t i o n  o f  
t h e  s p r i n g s  s q u i r t s  o u t  o f  t h e  b l u f f  f a c e  i n t o  t h e  r i v e r  below. 
The unused p o r t i o n  of t h e  h o t  water  from t h e  s p r i n g s  runs  ove r  t h e  
edge o f  t h e  b l u f f  i n t o  H o t  Sp r ings  Creek (Ogle 1976). 

There i s  one main s p r i n g .  The temperature i s  measured a t  55°C. 
T o t a l  f l o w  i s  83 L/S (130 ga l /m in ) .  R e s e r v o i r  temperature ia 
e s t i m a t e d  a t  130°C w i t h  b e s t  e s t i m a t e  o f  r e s e r v e  .67 x 10 
c a l o r i e s  (Geo them F i l e ) .  

The chemical a n a l y s i s  of t h e  h o t  s p r i n g s  wa te r  i s  NA + k 107, MG 28 
CA 11, CL 92, SI02 78, SO4 61, HC03 32.00 (Geotherm F i l e ) .  

The h o t  s p r i n g s  e x i s t s  i n  r o c k y  s o i l  app rox ima te l y  6-10 f e e t .  The 
s p r i n g  i s  i n  q u a r t z  monzoni te p l u t o n  about  3.2 km ( 2  m i )  f rom 
c o n t a c t  w i t h  h o r n f e l z s i c  m a f i c  and u l t r a m a f i c  r o c k s  and 2.5 km 
(1.5 m i )  from p e l i t i c  s c h i s t  ( M i l l e r  1973).  

SOCIO-ECONOMIC:  

The s p r i n g  i s  managed under a h o t  s p r i n g s  l e a s e  from t h e  Bureau o f  
Land Management t o  Me loz i  Hot  Sp r ings  I n c .  (F035073). Me loz i  Hot  
Sp r ings  I n c .  c o n t r o l s  160 acres.  There a r e  r e g i o n a l  s e l e c t i o n s  i n  
t h e  PGRA by Doyon Regional  C o r p o r a t i o n  under A.N.C.S.A. The S t a t e  
of  Alaska has s e l e c t e d  l ands  as w e l l  under t h e  Statehood Act. 

The s p r i n g s  have a l o n g  h i s t o r y  o f  use. I n  December 1911 a two 
room c a b i n  and a dog house were b u i l t  on t h e  g r a v e l  bank n e a r  t h e  
s p r i n g s .  Two l o g  bathhouses, a p p a r e n t l y  o f  somewhat e a r l i e r  con- 
s t r u c t i o n ,  f u r n i s h e d  b a t h i n g  f a c i l i t i e s  by  means o f  wooden tubs  and 
sweat chambers (Waring 1917). The area was t h e  s i t e  o f  e x t e n s i v e  
r e i n d e e r  herds i n  t h e  e a r l y  1900's.  

Warm water  frm t h e  s p r i n g s  i s  p r e s e n t l y  used t o  hea t  t h e  main 
l o d g e  b u i l d i n g  and some of t h e  o u t  b u i l d i n g s  of  a small r e s o r t .  An 
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i n d o o r  swimming pool uses t h e  wa te r  a f t e r  i t  i s  c i r c u l a t e d  through 
a b u i l d i n g  s t i l l  under  c o n s t r u c t i o n  (Og le  1976). 

The lodge owners w ish  t o  develop t h e  area  f o r  i t s  r e c r e a t i o n a l  and 
a g r i c u l t u r a l  c a p a b i l i t i e s .  Obstac les t o  development i n c l u d e  
fund ing  and l o g i s t i c s  o f  supp l i es .  

The n e a r e s t  p o p u l a t i o n  c e n t e r  i s  t h e  v i l l a g e  o f  Ruby 45 m i  (72  km) 
t o  t h e  southwest. The p o p u l a t i o n  t h e r e  i s  148 people. Supp l i es  
reach t h e  v i l l a g e  by barge and a i r .  

There i s  a 1400' g r a v e l  a i r  s t r i p  a t  t h e  spr ings .  

The s p r i n g  owners have expressed an i n t e r e s t  i n  deve lop ing  t h e i r  
r e s o r t  t o  i n c l u d e  f i s h i n g ,  kayaking,  h u n t i n g  and s k i i n g .  The 
deve lop ing  o f  an e x o t i c  r e d  meat bus iness such as b i s o n  o r  r e i n d e e r  
n i g h t  be cons idered.  Geothermal l y  enhanced animal husbandry c o u l d  
p l a y  a key r o l e  i n  t h i s  e n t e r p r i s e .  A 2 0 '  x 100' greenhouse u s i n g  
t h e  geothermal waters  i s  supp ly ing  food t o  t h e  lodge.  Development 
o f  greenhouses w i l l  be t h e  probab le  avenue o f  commercial i z a t i o n .  

The h e a t  supp ly  desc r ibed  by  t h e  resource  assessment i n d i c a t e s  t h a t  
t h e  s p r i n g  c o u l d  suppor t  perhaps a 20 t o  30 kw g e n e r a t i n g  p l a n t .  A 
5 t o  10 kw e l e c t r i c a l  system would be adequate however (Ogle 1976). 

Woodburning and a 5 kw gas genera to r  now supplement t h e  geothermal 
energy supply .  The owners a r e  c o n s i d e r i n g  a low head h y d r o e l e c t r i c  
genera to r .  f o r  t h e  main power supp ly .  

E NV I RONME NT : 

( E x t r a c t e d  from t h e  Yukon Regional P r o f i l e ) .  

The n e a r e s t  c l  i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Ruby. The summer 
tempera tures  average between 35" t o  70°F ( 2 "  t o  21°C) W i n t e r  -12" 
t o  22" (-24" t o  -5°C). Extremes of' -53" and 98°F ( -47"  and 37°C) 
have been recorded.  P r e c i p i t a t i o n  averages 17" (43  cm) i n c l u d i n g  
66" (167 cm). Heat ing  degree days average approx ima te l y  15,000. 

The dominant f l o r a  i n  t h e  area  i n c l u d e s  spruce, b i r c h ,  cottonwood 
and e l d e r s .  H i l l s  a r e  wooded. H i l l s  va ry  from r o l l i n g  t o  rugged 
mounta in t e r r a i n  (Personal  correspondence, D o r i s  Leonn ig)  . 
There i s  an abundance o f  w i l d l i f e .  Caribou, moose and bear  abound 
i n  t h e  area. 

There i s  d i scon t inuous  pe rmaf ros t  i n  t h i s  area. A p o s s i b l e  f l o o d  
problem e x i s t s  a t  t h e  s p r i n g  s i t e .  

Key Contac t :  D o r i s  Loennig, S u i t e  206, 613 Cushman S t . ,  
Fa i rbanks,  AK 99701 
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REFERE,NC E: 
n 

Waring 1917 
M i l l e r  1973 

Yukon P r o f i l e  
' Ogle 1976 
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SITE: Horner 

RESOURCE: Ho t  Spr ings  (Waring 1917) 

LATITUDE & LONGITUDE: 65" 55 '  N 154" 47 '  W 

QUADRANGLE: Ruby D-4 T7S R20E KRM 

BARRIER: None 

RECOMMENDATION: A g r i c u l  t u r a l  

DESCRIPTION: 

The s p r i n g s  a r e  l o c a t e d  w i t h i n  t h e  Meloz i -Horner  Ho t  Sp r ings  PGRA 
99,211 acres  (40,150 h e c t a r e s ) .  

There i s  one main s p r i n g  and seven s m a l l e r  sp r ings .  The ternper- 
a t u r e  i s  117°F (47°C). The f low i s  45 gpm. Chemical a n a l y s i s  of 

4 t h e  s p r i n g  wa te r  i s  S i 0  
(45 ) ;  CL (39) ;  smal l  amoint  o f  f r e e  H2S (Warind 1965). 

The sp r ings  a r e  i n  f r a c t u r e d  g r a n i t e  of a smal l  p l u t o n .  Country  
rock  i s  p robab ly  s c h i s t  o f  Precambrian t o  Pa leozo ic  age. The 
sp r ings  a r e  near  t h e  K a l t a g  F a u l t  system. 

(29) ;  Natk  (58) ;  HCO (22) ;  C03 (32 ) ;  SO 

The p r i n c i p a l  s p r i n g  i ssues  from a g r a n i t i c  c l i f f  55 m (160 f t )  
from and 14 m (40 f t )  above t h e  creek.  Pa le  salmon c o l o r e d  t o  
green a l g a l  growths a r e  found i n  t h e  r u n o f f  channels .  The o t h e r  
sp r ings  i s s u e  a t  i n t e r v a l s  from about  175 t o  350 meters  upstream 
from t h e  p r i n c i p a l  s p r i n g .  L i k e  t h e  o t h e r  s p r i n g ,  t hey  come from a 
f r a c t u r e d  and p a r t l y  d i s i n t e g r a t e d  g r a n i t i c  rock .  The wa te r  i s  
a p p a r e n t l y  under  some pressure,  as i t  i ssues  w i t h  an upward c u r r e n t  
from each v e n t  (Waring 1917). 

The g r a n i t i c  rock  f r o m  which t h e  s p r i n g s  i s s u e  i s  f r a c t u r e d ,  so t h e  
heated water  may pass a long  a f i s s u r e  i n  a zone o f  f a u l t i n g  t h a t  i s  
p o s s i b l y  f o l l o w e d  i n  p a r t  by  t h e  s t ream channel (Waring 1917). 

SOCIO-ECONOMIC:  

A c a b i n  was b u i l t  b y  F.G. Horner  i n  1913. He p l a n t e d  a garden near  
t h e  s p r i n g s  u t i l i z i n g  t h e  f low from t h e  s p r i n g s  f o r  t h e  vege%tat ion  
(Waring 1917). 

The l a n d  i n  t h i s  a rea  has been s e l e c t e d  by  t h e  Ruby V i l l a g e  Corpor- 
a t i o n  and Doyon Regional  C o r p o r a t i o n  under  terms o f  t h e  Alaska 
N a t i v e  Claims S e t t l e m e n t  Act. T h i s  would l e a v e  c o n t r o l  o f  t h e  
subsur face geothermal energy i n  t h e  hands of t h e  Regional  Corpor- 
a t i o n .  

The access t o  t h i s  area would be good compared t o  most s p r i n g  
l o c a l i t i e s  because i t  i s  l o c a t e d  a long t h e  f low of t h e  Yukon R ive r .  
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Waring 1917 
M i l  l e r  1973 
Yukon P r o f i l e  1976 
NAVA 1974 

R i v e r  boa t  access comes w i t h i n  3/4 o f  a m i l e  o f  t h e  s p r i n g s  them- 
se lves.  

The v i l l a g e  o f  Kok r ines  i s  o n l y  8 km ( 5  m i )  a long  t h e  course o f  t h e  
r i v e r .  The p o p u l a t i o n  i s  small  ( l e s s  than  30 people) .  The v i l l a g e  
o f  Ruby ( p o p u l a t i o n  148) i s  l o c a t e d  32 km (20 m i )  a long i t s  course. 
These areas a r e  p o t e n t i a l  markets  f o r  t r u c k  fa rm ing  vegetab les .  
Other  smal l  v i l l a g e s  up and down t h e  Yukon R i v e r  a r e  a l s o  p o t e n t i a l  
markets f o r  f r e s h  vegetables.  

Wood f u e l  and o i l  a r e  b a s i c  energy sources f o r  t h e  area now (Rura l  
Energy Survey) .  

ENVIRONMENT: 

( E x t r a c t e d  from t h e  Yukon Regional P r o f i l e ) .  

The neares t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Ruby. The summer 
temperatures average between 35" and 70" F ( 2 "  t o  21" C) W i n t e r  
-12" t o  22" F (-24" t o  -5"  C). 
and 37" C) have been recorded.  P r e c i p i t a t i o n  averaqes 17" (43 cm) 

Extremes o f  -53" and 98" F (-47 

including-66" (167 cm). Heating degree days average approximately 
15,000. 

The dominant f l o r a  i n  t h e  area  grades from bot tomland spruce-pop lar  
f o r e s t  t o  up land spruce hardwood f o r e s t .  

The Yukon R i v e r  i s  a ma jo r  anadromous f i s h  stream as w e l l  as a 
m i g r a t o r y  water fowl  s topover .  Moose, bear  and c a r i b o u  a l l  f r e q u e n t  
t h e  s p r i n g  area. 

The area  has modera te l y  t h i c k  pe rmaf ros t  and f l o o d  hazards. 

Key Contact :  Ruby V i l l a g e  Corpo ra t i on  

REFERENCE : 



SITE: L i t t l e  Me1 o z i  t na  

RESOURCE: Ho t  Sp r ings  

LATITUDE & LONGITUDE: 65" 25'  N 153" 1 9 '  W 

QUADRANGLE: M e l o z i t n a  B-1 T1N R27E 

BARR1 ER: Remote 

RECOMMENDATION: E x p l o r a t i o n  - Determine Flow Rate 

DESCRIPTION: 

Located w i t h i n  t h e  L i t t l e  M e l o z i t n a  H o t  Spr ings  PGRA on t h e  e a s t  
bank o f  Hot  Spr ings  Creek, a t r i b u t a r y  t o  t h e  L i t t l e  M e l o z i t n a  
R i v e r .  The s p r i n g s  a r e  on a smal l  f l a t .  The h o t  wa te r  i ssues  
c h i e f l y  from one of t h e  f i v e  s p r i n g s  on t h e  l e f t  bank o f  t h e  c reek  
i n t o  a l o g - c r i b b i n g  b a t h i n g  poo l .  The s p r i n g  tempera ture  i s  39" C. 
The water  t a s t e s  m i l d l y  of hydrogen su lpha te  and carbon d i o x i d e ,  
and t h e r e  i s  a green a lgae growth  i n  t h e  pool  (War ing 1917). 

There i s  about  350 p a r t s  p e r  m i l l i o n  o f  s o l i d s  i n  s o l u t i o n .  The 
chemical  a n a l y s i s  o f  t h e  s p r i n g  wa te r  c o n t a i n s  Si02 (80);  Na; HCCI~; 
CL; Free C02; H2S (Waring 1965). 

The es t ima ted  reservo i r l&empera ture  i s  130" C. The es t ima ted  t o t a l  
s t o r e d  h e a t  i s  .67 x 10 c a l o r i e s  (Geotherm). 

The rock  exposed i n  t h e  s teep s lopes  a t  t h e  edge o f  t h e  v a l l e y  i s  
g r a n i t i c .  The g r a n i t i c  area seems t o .  be smal l  and t o  be c o n f i n e d  
t o  t h e  s lopes.  

The presence o f  t he  smal l  area of g r a n i t i c  rock  a t  t h e  s p r i n g s  
s t r o n g l y  suggests t h a t  t he  r i s e  o f  warm water  i s  due t o  the i n -  
t r u s i o n  of t h e  rock  i n  t h e  c o u n t r y  rock  s c h i s t ,  and t h e  consequent 
development o f  f i s s u r e s  o r  a zone of f r a c t u r i n g  a long which t h e  
thermal  wa te r  r i s e s  from a cons ide rab le  depth  (Waring 1917). 

SOCIO-ECONOMIC:  

The l a n d  i n  t h e  PGRA i s  owned by  t h e  S t a t e  of Alaska under  terms o f  
t h e  Statehood Act .  

The s p r i n g s  were f i r s t  u t i l i z e d  b y  a French t r a p p e r  i n  1913 f o r  a 
b r i e f  pe r iod .  A roadhouse was b u i l t  t o  t h e  south on t h e  Yukon and 
a t r a i l  was b u i l t  t o  t h e  sp r ings .  The t r a i l  i s  about  43 krn (27  m i )  
l o n g  (War ing 1917). 

A l o g - c r i b  b a t h i n g  pool  was b u i l t  s h o r t l y  a f t e r  t h e  t u r n  o f  t h e  
c e n t u r y .  The s p r i n g s  have been s p o r a d i c a l l y  used ever  s i n c e  
(War ing 1917). 
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Access t o  t h e  s p r i n g s  i s  n o t  a v a i l a b l e  b y  f i x e d  wing a i r c r a f t .  
R i v e r  t r a n s p o r t a t i o n  i s  u n f e a s i b l e  because t h e  f l o w  o f  t h e  Melo- 
z i t n a  R i v e r  i s  such t h a t  t h e r e  i s  160 + km (100 + m i )  t o  reach t h e  
Yukon. 

@ 

An a p p l i c a t i o n  would be on t h e  s c a l e  o f  c o t t a g e  t r a d e s  and a g r i -  
c u l t u r e .  The temperature o f  t h e  o u t f l o w  would make a l l  a p p l i -  
c a t i o n s  marg ina l .  

P l a c e r  m i n i n g  i s  a c t i v e  t o  t h e  sou th  near  t h e  Yukon. 

EN V I RO NME N T : 

( E x t r a c t e d  from t h e  Yukon Regional  P r o f i l e ) .  

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Tanana 64  km 
(40  m i )  t o  t h e  southeast .  Summer temperatures average 38" t o  70" F 
( 3 "  t o  21" C )  W in te r  -19" t o  28" F (-28" t o  -2"  C ) .  Extremes o f  
-76" and 92" F (-60" and 33" C ) .  P r e c i p i t a t i o n  averages 13" 
(33  cm) i n c l u d i n g  52" (132 cm) o f  snow. 

The dominant f l o r a  i n  t h e  area i s  up land spruce hardwood f o r e s t .  
The dominant fauna i s  moose, c a r i b o u  and bear. 

There i s  con t inuous  permafrost  i n  t h e  area and p o t e n t i a l  f l o o d  
hazards a l s o  e x i s t .  

Key Contact :  Alaska D i v i s i o n  o f  Lands 

REFERENCE: 

Waring 1917 
M i l  l e r  1973 
Geotherm F i s h  USGS 
Yukon P r o f  i 1 e 
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SITE: Ray R i v e r  

Y RESOURCE: Ho t  Spr ings  (Waring 1917) 

LATITUDE ?I LONGITUDE: 65" 57 '  N 150" 5 6 '  W 

QUADRANGLE: Tanana T13N R16W FM 

BARRIER:  Remote 

RECOMMENDATION: 

D E S C R I P T I O N :  

The s p r i n g s  a r e  l o c a t e d  w i t h i n  t h e  Ray R i v e r  PGRA 85,710 acres  
(34,688 h e c t a r e s ) .  

The h o t  s p r i n g s  a r e  a t  t h e  base of a h i l l  i n  a f l o o d  p l a i n  on t h e  
n o r t h  s i d e  o f  t h e  Ray R ive r .  There i s  a s l i g h t  H,,S odor. Temper- 
a t u r e  i s  47" C ( M i l l e r  1973). Chemical a n a l y s i s  b f  t h e  h o t  s p r i n g  
water  i s  Ca (5.6) ,  Mg (0.7), Na (71) ,  K (1 .4 ) ,  HCO (74) ,  C03 (22) ,  
SO4 (19 ) ,  CL (9.1), B ( O . f ; ) ,  ph o f  9.16 ( Y i l l e r  1933). 

The bedrock i s  concealed b u t  t h e  s p r i n g s  p robab ly  occur  on t h e  
c o n t a c t  between e a r l y  Cretaceous q u a r t z  monzoni te  o f  t h e  s i  t h y l e -  
menkant p l u t o n  ( P a t t o n  and M i l l e r  1973) and t h e  p e l i t i c  s c h i s t  o f  
Precambr ian and Pa leozo ic  age ( M i l l e r  1973). 

SOCIO-ECONOMIC:  

The l a n d  w i t h i n  T13N R16PI have been s e l e c t e d  by  t h e  Doyon Regional 
C o r p o r a t i o n  under  terms o f  t h e  Alaska N a t i v e  Claims Se t t l emen t  Act. 

The s p r i n g  can be reached by a d i f f i c u l t  t r a i l  t h a t  l eads  th rough a 
narrow gorge t o  a more open canyon above. To t h i s  p o i n t  i t  can be 
reached by  r i v e r b o a t  (Waring 1917). 

The s p r i n g  has a h i s t o r y  o f  use by  i t i n e r a n t  miners.  They used t h e  
s p r i n g s  f o r  q u i c k  growing vegetab les  such as l e t t u c e  and rad ishes .  
Rumor has i t  t h a t  eggs were hatched i n  t h e  wann g rave l  around t h e  
s p r i n g s  a t  t h a t  t ime (Waring 1917). 

The s p r i n g s  a r e  v e r y  remote w i t h  t h e  n e a r e s t  access r o u t e  i s  a long  
t h e  Trans Alaska P i p e l i n e  48 km (32  m i )  t o  t h e  East. There a r e  
t h e r e f o r e  no apparent  users  i n  t h e  area  a t  t h i s  t ime.  

Cot tage t r a d e s  o r  subs i s tence  u t i l i z a t i o n  may be cons idered hy  t h e  
Reg iona l  N a t i v e  Assoc ia t i on .  

E NV I RO MM E NT : 

( E x t r a c t e d  from t h e  Yukon Regional P r o f i l e ) .  



The neares t  c l i m a t o l o g i c a l  s t a t i o n  i s  Rampart many m i l e s  t o  t h e  
e a s t .  Summer Temperatures t h e r e  average 37' t o  71" F (38  t o  22" C) 
Win te r  -22" t o  20" F (-30" t o  -7" C). Extremes o f  -68" t o  97" F 
(-56' t o  36' C ) .  P r e c i p i t a t i o n  averages 14" (36  cm) w i t h  49" 
(125 cm) o f  snow. The hea t ing  degree days average 15,500. 

@ 

The dominant f l o r a  i s  t h a t  o f  t h e  up land spruce - hardwood f o r e s t .  
Moose, bear  and some c a r i b o u  a r e  t h e  dominant mammals i n  t h e  area. 

The area i s  u n d e r l a i n  by d i scon t inuous  permaf ros t .  There i s  a 
p o t e n t i a l  f l o o d  hazard as t h e  sp r ings  a r e  i n  t h e  f l o o d  p l a i n  o f  t h e  
Ray R i v e r .  

Vege ta t i on  i s  an i n d i c a t i o n  o f  t h e  s p r i n g s  l o c a t i o n .  

Key Contac t :  Doyon Regional  C o r p o r a t i o n  

REFERENCE : 

blar ing 1917 
M i l  l e r  1973 
Yukon Regional P r o f i l e  
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SITE: McDonnell 

RESOURCE: Hot  Spr ings  ( M i l  l e r  1973) 

LATITUDE & LONGITUDE: 65" 59 '  N 150" 3 5 '  W 

QUADRANGLE: Tanana 0-2 T13N R14W 

BARRIER:  Federa l  Withdrawal 

RECOMMENDATION: 

DESCRIPTION: 

E x p l o r a t i o n  - Determine Flow Rate 

T h i s  s p r i n  i s  n o t  i n c l u d e d  i n  a PGRA b u t  i s  l o c a t e d  approx ima te l y  
9 km ( 6  m i 7  from t h e  Ray R i v e r  PGRA. 

Severa l  h o t  s p r i n g s  a r e  found w i t h i n  a d i s t a n c e  o f  GO meters  on a 
g rave l  b a r  on t h e  n o r t h  s i d e  of t h e  Ray R ive r .  Temperature i s  
61" C.  The chemical a n a l y s i s  o f  t h e  h o t  wa te r  i s :  Ca (11 ) ,  Flg 
(O. l ) ,  Na (95) ,  K (2.0), HCO (93) ,  C03 (21 ) ,  SO4 (23 ) ,  CL (25) ,  B 
(1 .6) .  

Bedrock i s  concealed b u t  s p r i n g s  a r e  approx ima te l y  on c o n t a c t  
between q u a r t z  monzoni te  o f  p robab le  c re taceous age and pe l  i t i c  
s c h i s t  o f  Precambrian and Pa leozo ic  age ( M i l l e r  1973) .  

The pH i s  9.04 ( M i l l e ?  1973). 

SOCIO-ECONOMIC:  

T h i s  l a n d  i s  p a r t  o f  t h e  Federal Power Withdrawal f o r  t h e  Rampart 
Power P r o j e c t  ( n o t  t hough t  as v i a b l e  p r o j e c t  a t  t h i s  t i m e ) .  

T h i s  s p r i n g  i s  app rox ima te l y  24 km (15 m i )  from t h e  Trans Alaska 
P i p e l i n e  haul  road.  A t  t h i s  t i m e  t h e  p u b l i c  cannot  use t h e  p ipe-  
1 i n e  access road. 

The w i thdrawal  of t h e  l a n d  makes i t  u n a v a i l a b l e  f o r  p u b l i c  o r  
p r i v a t e  use. That, added t o  t h e  remoteness, would make any de- 
velopment i n  t h e  near  f u t u r e  u n l i k e l y .  

ENV I ROFIMENT : 

( E x t r a c t e d  from t h e  Yukon Regional P r o f i l e ) .  

The n e a r e s t  c l  i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Rampart seve ra l  
m i l e s  t o  t h e  e a s t  b u t  weather  shou ld  be s i m i l a r .  The summer temp- 
e r a t u r e s  average 37" t o  71" F ( 3 "  t o  22" C )  Win ter  averages range 
from -22" t o  20" F (-30" t o  -7" C ) .  Extremes o f  -68 t o  97" F ( -56"  
t o  36" C) have been recorded. P r e c i p i t a t i o n  averages 14" (36 cm) 
w i t h  49" (125 cm) snow. Hea t ing  degree days average 15,500. 

The doininant f l o r a  i s  up land spruce - hardwood f o r e s t .  The area  
has ca r ibou ,  moose and bear  as dominant rnammal s. 

203 



There i s  discont inuous permafrost  throughout the a rea  a s  well a s  
po ten t i a l  f lood hazards.  @ 

Key Contact:  

R E F E R E N C E :  

Bureau o f  Land Management 

Mil l e r  1973 
Yukon P r o f i l e  
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A 
SITE: K i l o  

RESOURCE: Ho t  Spr ings  (R icha rd  Rome) 

LATITUDE & LONGITUDE: 65" 49 '  N 151" 12 '  W 

QUADRANGLE: Tanana T11N R18W S c t i o n  12 Fki 

BARRIER:  Remote 

RECOMMENDATION: E x p l o r a t i o n ,  Local  Subs is tence A g r i c u l t u r e  and 
Space Heat ing .  

DESCRIPTION:  

Located w i t h i n  t h e  Ray R i v e r  PGRA 85,710 acres  (34,688 h e c t a r e s )  , 
t h i s  s p r i n g  i s  l o c a t e d  on t h e  Tanana Quadrangle map. 

There has been no s c i e n t i f i c  e v a l u a t i o n  of t h i s  h o t  sp r ings .  Doyon 
N a t i v e  Corpo ra t i on  had an e n g i n e e r i n g  f i m  e v a l u a t e  t h e  Ray 
Mounta in Range f o r  t h e i r  m ine ra l  p o t e n t i a l .  The r e s u l t s  o f  t h i s  
s tudy  were somewhat nega t i ve .  

The Ray Mountains c o n s i s t  o f  Cretaceous g r a n i t i c  rocks.  The 
c o u n t r y  rocks  a r e  Precambrian t o  Devonian, c h i e f l y  1 imestone, 
do lomi te ,  marble, shale, sandstone, p h y l l i t e ,  a r g i l l i t e ,  q u a r t z i t e  
and s c h i s t  (Sel  kregg 1976) .  

There i s  i n d i c a t i o n  t h a t  t h e r e  has been g l a c i a t i o n .  There a r e  
g l a c i a l  moraines and d r i f t  depos i t s .  The s p r i n g s  i s s u e  from a 
p l u t o n  o f  p o r p h y r i t i c  q u a r t z  m o n i z o n i t e  on o r  ve ry  near  t h e  c o n t a c t  
w i t h  s c h i s t  and h o r n f e l s  o f  Precambrian age ( M i l l e r  1973) .  

The h o t  s p r i n g s  a r e  on t h e  K i l o l i t n a  R i v e r  and fo rm a d i s t i n c t  area 
o f  v e g e t a t i o n  i n  l a r g e l y  t r e e l e s s  sur round ings .  

Ho t  sp r ings  wa te r  a n a l y s i s  c o l l e c t e d  b y  Dennis Kenda l l ,  Box 81079, 
Col lege,  Alaska. Fe.09, Mn.04, Ca3, HC03, 92, C03 0, SO4 47, CL 7, 
F 13.8, NO . lo ,  PO .05, ph 7.52 s p e c i f i c  conduct  and 262 T.D.S. 
230 l a b  an%lys is  St%te Department of H e a l t h  and Wel fare Env i ron-  
menta l  Hea l th .  

SOCIO-ECONOMIC:  

The s p r i n g s  themselves and t h e  sur round ing  155 acres  a r e  under  
m i n e r a l  s p r i n g s  l ease  f rom t h e  BLM t o  R ichard  Rome and Donna 
Waidtlow, Box 81490, Col lege,  A laska 99701. The sur round ing  
acreage i s  s p a r s e l y  homesteaded w i t h i n  t h e  townsh ip  (105 ac res )  by  
Rome and Waidtlow. The remain ing  l a n d  i s  ( d ) ( l )  lands  under  terms 
o f  t h e  Alaska N a t i v e  Claims Se t t l emen t  Act. 

The h o t  sp r ings  a r e  i n  mounta in peaks w i t h  rugged t e r r a i n .  T h i s  
a rea  i s  v e r y  remote and i n a c c e s s i b l e  except  by h e l i c o p t e r .  
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The n e a r e s t  access c o r r i d o r  i s  t h e  Trans Alaska P i p e l i n e  80 km 
( 5 0  m i )  t o  t h e  eas t .  The l o g i c a l  base o f  o p e r a t i o n  i s  Fa i rbanks 
200 km (125  m i ) .  

T h i s  s p r i n g  i s  v e r y  remote and o f f e r s  l i t t l e  chance f o r  development 
f o r  t h e  fo reseeab le  fu tu re .  The l o c a l  r e s i d e n t s  m igh t  use t h e  
s p r i n g  f o r  a g r i c u l t u r e .  

The n e a r e s t  l a n d i n g  p o i n t  t o  t h e  s p r i n g  i s  a l a k e  about  22 km 
(12  m i )  t o  t h e  n o r t h  of t h e  sp r ing .  

ENVIRONMENT: 

There a r e  no c l  i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n s  w i t h i n  a reasonable 
d i s t a n c e  o f  t h e  s p r i n g  s i t e .  Correspondence w i t h  s p r i n g  l easee  
Rome produced t h e  f o l l o w i n g  quote:  "The s p r i n g s  a r e  l o c a t e d  a t  t h e  
meet ing p o i n t  o f  h i g h  and low pressure  areas produc ing  extreme h i g h  
v e l o c i t y  winds w i t h  double and o c c a s i o n a l l y  t r i p l e  g u s t  f ac to rs .  
It i s  n o t  uncommon f o r  us t o  have storms f o r  weeks where we e x p e r i -  
ence winds i n  excess o f  50 mph, t h e  sky  i s  o b l i t e r a t e d  by b lowing  
snow. I've seen it p i c k  up a grown 160 pound man and send h im head 
ove r  hee ls . "  The average h e a t i n g  degree day i s  15,500 es t ima ted  
and p r e c i p i t a t i o n  25  cm (10  i n ) .  

The dominant f l o r a  i n  t h e  area  i s  a l p i n e  tundra .  The faunae i n  t h e  
area a r e  l i m i t e d  by t h e  mountain e l e v a t i o n  o f  t h e  sp r ing .  

There i s  cont inuous  permaf ros t  i n  t h e  area. 

Key Contact :  R icha rd  Rome 

REF ERENC E : 

Yukon Regional  P r o f i l e  
Correspondence R icha rd  Rome 



SITE: Minook (Conway) 

RESOURCE: 

LATITUDE & LONGITUDE: 66" 2 5 '  N 150" 00 '  W approx. 

QUADRANGLE : 

BARR1 ER : None 

RECOMMENDATION : Expl o r a t i o n  

DESCRIPTION 

Reported h o t  sp r ings  (War ing 1917) 

Livengood B6 T7N R12W approx. 

Repor ted l o c a t i o n  w i t h i n  t h e  Hut1 i nana  h o t  s p r i n g s  PGRA 80,061 
ac res  (32,400 hec ta res ) .  

Frank Conway, a p r o s p e c t o r  d u r i n g  t h e  e a r l y  19OO's, r e p o r t e d  d i s -  
c o v e r i n g  a s p r i n g  t h a t  was f a i r l y  h o t  and y i e l d e d  a s t ream o f  water  
seve ra l  inches  wide (Glaring 1917). 

T h i s  genera l  a rea  i s  u n d e r l a i n  by  Pa leozo ic  conglomerate sha le ,  and 
J u r a s s i c  Cretaceous mudstone i n t r u d e d  by smal l  g r a n i t i c  s tocks  o f  
Cretaceous and/or  T e r t i a r y  age (Waring 1917). 

The minook t r i b u t a r y  f l o w s  n o r t h  o f  t h e  Yukon R i v e r .  

so O-ECONOMIC: 

The l a n d  i n  t h i s  a rea  has been s e l e c t e d  b y  Rampart V i l l a g e  under  
terms of t h e  Alaska N a t i v e  Claims Se t t l emen t  Ac t .  Regional  and 
S t a t e  s e l e c t i o n  a r e  a l s o  recorded i n  t h i s  area. 

P r e s e n t l y  t h e r e  a r e  no roads, f a c i l i t i e s ,  o r  p o p u l a t i o n  i n  t h e  
suspected s p r i n g  l o c a l i t y .  The n e a r e s t  road i s  t h e  Manley Ho t  
Springs Road 24 km (15  mi) t o  t he  south .  T h i s  road l e a d s  t o  
Fai rbanks  about  160 km (100 m i )  t o  t h e  south. Rampart V i l l a g e  
( p o p u l a t i o n  60) i s  l o c a t e d  16  krn (10  m i )  t o  t h e  nor thwest .  

The E lephant  Mounta ins a r e  p a r t  o f  an o l d  m in ing  d i s t r i c t .  
Numerous m in ing  c la ims  e x i s t  i n  t h e  area  r e l a t e d  t o  t h i s  a c t i v i t y .  

T imber  and a g r i c u l t u r e  a r e  be ing  cons ide red  i n  t h i s  area f o r  de- 
velopment. U t i 1  i z a t i o n  o f  t h e  geothermal resource  t o  deve lop  these 
renewable resources  m i g h t  be an a p p r o p r i a t e  techno1 ogy. Geothermal 
A p p l i c a t i o n ,  r e l a t e d  t o  subs is tence a long t h e  Yukon R ive r ,  c o u l d  
h e l p  s t a b i l i z e  economic c o n d i t i o n s  and add n u t r i t i o n a l  ba lance t o  
t h e  reg ion .  

The c u r r e n t  need i s  e x p l o r a t i o n  t o  see t h e  e x t e n t  o f  t h e  resource.  
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ENVIRONMENT: 
A 

( E x t r a c t e d  from t h e  Yukon Regional P r o f i l e ) .  

The summer temperatures a t  Rampart average 37" t o  71" F ( 3 "  t o  
22" C) Win te r  -22" t o  20" F ( -34"  t o  -7" C). Extremes o f  -68" and 
97" F (-55" and 36" C ) .  P r e c i p i t a t i o n  averages 10" (35  cm) 
i n c l u d i n g  49" (124 crn) o f  snow. Hea t ing  degree days average 
15,000. 

The dominant f l o r a  i s  t h a t  o f  t h e  up land spruce-pop lar  f o r e s t .  
Caribou, moose, bear and f u r  bea r ing  an imals  a r e  found th roughou t  
t h e  reg ion .  Salmon a r e  found i n  t h e  Yukon R i v e r .  Ind igenous f i s h  
a r e  u t i l i z e d  i n  t h e  area  f o r  subs is tence.  

D iscon t inuous  p e n n a f r o s t  dominates t h i s  area. P o t e n t i a l  f l o o d  
hazard d u r i n g  break-up season has t o  be cons idered i n  any eng in-  
ee r ing .  

Key Conta,ct: Vi1 l a g e  Counci l  Rampart 

R E F E R E N C E :  

Waring 1917 
Yukon P r o f i l e  
M i l l e r  1973 
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SITE: Hut1 i nana  Creek 

RESOURCE: Hot Sp r ings  

LATITUDE & LONGITUDE: 65" 13 '  N 149" 59 '  W 

QUADRANGLE: Livengood A-6 T5N R12W FFI 

BARRIER:  None 

RECOMMENDATION : 
..- 

DESCRIPTION: 

Loca ted  w i t h i n  t h e  H u t l i n a n a  Ho t  Sp r ings  PGRA 80,061 ac res  (32,400 
h e c t a r e s ) .  

H u t l i n a n a  Hot  S p r i n g  i ssues  a t  t h e  edge o f  a creek b y  t h e  same 
name, 14 km (8% m i )  by t r a i l  from t h e  Eureka Post  O f f i c e .  There 
appears t o  be o n l y  one s p r i n g ,  which i s s u e s  from a f i s s u r e  a t  t h e  
base o f  a c l i f f  t h a t  t e r m i n a t e s  a t  t h e  s teep canyon s i d e  t o  t h e  
west  edge o f  t h e  creek.  When Waring v i s i t e d  t h e  s p r i n g ,  a b a t h i n g  
p l a c e  was formed by excavat ion.  A temperature o f  114" F (45"  C )  
was recorded w i t h  a d i s c h a r g e  o f  app rox ima te l y  50 g a l l o n s  p e r  
m inu te  (Waring 1917).  

Water a n a l y s i s  shows a r a t h e r  h i g h l y  concen t ra ted  sodium carbonated 
water  c o n t a i n i n g  m ino r  amounts o f  su lpha te  and c h l o r i d e .  

The r o c k  a t  t h e  s p r i n g  i s  q u a r t z i t i c  and has n e a r l y  v e r t i c a l  
bedding o r  s h e a r i n g  p lanes t h a t  s t r i k e  N 25" E. I t  i s  a phase o f  
t h e  a l t e r e d  sediments, p r o b a b l y  o f  l o w e r  Cretaceous age t h a t  cove r  
a c o n s i d e r a b l e  area i n  t h e  reg ion .  F a u l t i n g  has n o t  been noted b u t  
t h e  presence o f  t h e  s p r i n g  would i n d i c a t e  a t  l e a s t  s teep  f r a c t u r i n g  
and f i s s u r i n g  t h a t  p e r m i t  t h e  escape o f  water  o f  abnorma l l y  h i g h  
temperatures (Waring 191 7 ) .  

There i s  a g r a n i t i c  i n t r u s i o n  o f  Cretaceous age i n  t h e  Elephant  
Mountains abou t  5 km ( 3  m i )  west ( M i l l e r  1973).  

Chemical a n a l y s i s  of t h e  thermal s p r i n g  ( M i l l e r  1973); S i02 (40) ,  
AL (0.014), CA (20.2),  Mg (6.6), Na (180),  k (7.9), L i  0.16), 
NH3 (0.41, HCO (4881, SO4 (55) ,  CL (40 ) ,  F (0 .8) ,  B (0 .3 )  
pH (7.66), Tempe$ature 43" C. 

SOC I 0- ECONOM I C  : 

The l a n d  he re  has been s e l e c t e d  by  t h e  S t a t e  o f  Alaska under terms 
o f  t h e  Statehood Act .  Some m i n e r a l  c l a i m s  e x i s t  i n  t h i s  d i s t r i c t .  

I n  1915 a c a b i n  s tood  75 y a r d s  below t h e  s p r i n g  on a smal l  a l l u v i a l  
f l a t ,  where po ta toes  and o t h e r  vegetables were ma tu r ing  w e l l .  Two 
o l d e r ,  unoccupied cab ins  s tood  on t h e  o p p o s i t e  s i d e  o f  t h e  creek 
(Waring 1917). 
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The s p r i n g  has been used t o  some e x t e n t  b y  t h e  p l a c e r  miners o f  t h e  
Eureka Creek m i n i n g  d i s t r i c t  f o r  b a t h i n g .  

The s p r i n g s  a r e  o n l y  5 km ( 3  m i )  from t h e  Manley Ho t  Sp r ings  Road. 
T h i s  makes H u t l i n a n a  one o f  t h e  most probab le  s p r i n g s  f o r  develop- 
ment. A g r i c u l t u r e  has a l r e a d y  been proven t o  be v i a b l e  a lmos t  70 
yea rs  ago. Markets i n  Fai rbanks a r e  o n l y  about  160 km (100 m i )  
away. E x o t i c  p l a n t s  and f l o w e r s  have proven t o  be h i g h  cash c rops  
i n  Fairbanks, so a greenhouse u t i l i z a t i o n  % i s  a p o s s i b i l i t y  f o r  t h i s  
area. 

@ 

NAVA e t  a1 (1974) found a t r a i l e r  on a m i n i n g  c l a i m  about  100 m 
across t h e  r i v e r .  A t r a c k  has been b u l l d o z e d  t o  t h e  s p r i n g s  from 
Eureka. T h i s  t r a i l  can be f o l l o w e d  i n  a 4 wheel d r i v e  v e h i c l e .  

E N V I R 0 N ME NT : 

( E x t r a c t e d  from t h e  Yukon Regional  P r o f i l e ) .  

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Manley t o  t h e  
Southwest, 24 km (15  m i ) .  The summer tem e r a t u r e s  average 37' t o  
72' F (3' t o  22" C )  H i n t e r  -21" t o  25" F [-29" t o  4" C ) .  Extremes 
o f  -70' and 90' F (-50' and 32' C )  have been recorded. P r e c i p i -  
t a t i o n  averages 15" ( 3 8  cm) i n c l u d i n g  61" (155 cm) o f  snow. Annual 
h e a t i n g  degree days average 15,000. 

The dominant f l o r a  i s  t h a t  o f  t h e  upland spruce hardwood f o r e s t .  
Car ibou, bear, moose, and f u r  b e a r i n g  animals  f r e q u e n t  t h e  f o r e s t s  
here.  

T h i s  i s  an area o f  d i scon t inuous  permafrost .  

Key Contact :  S t a t e  D i v i s i o n  o f  Lands 

REFERENCE: 

NAVA 1974 
H a r i n g  1917 
M i l  l e r  1973 
Yukon Regional P r o f i l e  
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SITE: Pocahontas 

RESOURCE: Ho t  Sp r ings  (Me loz i  t n a  Quadrangle Map) 

LATITUDE & LONGITUDE: 65" 5 8 '  N 154" 0 2 '  W 

63 

QUADRANGLE: Me loz i  t n a  T7N R23E KRM 

B A R R I E R :  Remote 

RECOMMENDATION: Expl o r a t i o n  

DESC R I PT I O N  : 

A s p r i n g  i s  i d e n t i f i e d  on t h e  M e l o z i t n a  Quadrangle map i n  T7N R23E. 
The s p r i n g  i s  l o c a t e d  w i t h i n  t h e  Tunalaken Lake PGRA 305,280 
(123,547 h e c t a r e s ) .  

The l o c a t i o n  i s  on t h e  Pocahontas Creek near  t h e  c o n t a c t  between 
Cretaceous graywacky and mudstone and t h e  g r a n d i o r i t e  o f  t h e  I n d i a n  
Mounta in P l u t o n  (Sel  kregg, 1976). 

The s p r i n g s  a r e  p r o b a b l y  t h e  r e s u l t  of deep c i r c u l a t i n g  m e t o r i c  
water  h e a t i n g  a t  depth and r e i s s u i n g  a t  t h e  s u r f a c e  as geothermal 
wa te r .  

S O C I O - E C O N O M I C :  

The l a n d  s t a t u s  i n  t h e  s p r i n g - a r e a  i s  somewhat i n  ques t i on .  I t  i s  
p robab le  t h a t  t h e  Hughes V i l l a g e  c o r p o r a t i o n  has s e l e c t e d  t h e  
s p r i n g s  under tenns o f  t h e  N a t i v e  Claims S e t t l e m e n t  Act.  The S t a t e  
o f  A laska has s e l e c t e d  l a n d  w i t h i n  t h e  same township as w e l l .  The 
v i 1  l a g e  c o r p o r a t i o n  has o v e r s e l e c t e d  t h e i r  a1 l o tmen t .  

The n e a r e s t  p o p u l a t i o n  i s  t h e  v i l l a g e  of Hughes 13  km (8 m i )  t o  t h e  
no r thwes t .  The t e r r a i n  between t h e  two i s  somewhat mountainous 
w i t h  no road. Access may be p o s s i b l e  by t h e  Pocahontas R i v e r .  

The p o p u l a t i o n  of Hughes i s  98 people.  P o s s i b l e  use o f  t h e  s p r i n g s  
b y  these v i 1  l ages  c o u l d  i n c l u d e  balneology,  aquacul t u r e ,  a g r i -  
c u l t u r e  and space hea t ing .  The a rea  needs t o  he exp lo red  however 
t o  determine t h e  e x t e n t  o f  t h e  resource .  

ENVIRONMENT: 

( E x t r a c t e d  from t h e  Yukon Regional  P r o f i l e ) .  

The reco rded  c l  imate i n  Hughes i n d i c a t e s  t h a t ,  summer temperatures 
average between 36" and 68" F (2 "  and 20" C ) ,  w i n t e r  averages 
between -18" and 25"  F ( -56"  and -3" C )  have been recorded. Annual 
p r e c i p i t a t i o n  averages 30" (71 cm) p e r  yea r .  Heat ing degree days 
average 16,000. 
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The dm’ inan t  f l o r a  on t h e  creek i s  t h a t  o f  up land  spruce hardwood 
f o r e s t  g r a d i n g  i n t o  a l p i n e  t r u n d r a  above t i m b e r l i n e .  

The dominant fauna a r e  moose and b l a c k  bear. The Koyukuk R i v e r  i s  
an anadromous f i s h  stream. 

There i s  pe rmaf ros t  p r e v a l e n t  i n  t h e  area, 

Key Contact :  V i l l a g e  Counci l  Hughes 

REFERENCE: 

Yukon Regional  Repor t  
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SITE: A l a t n a  H o t  Spr ings  

RESOURCE: Hot  Sp r ings  

LATITUDE & LONGITUDE: 67" 10 '  N; 153" 3 0 '  W approx. 

QUADRANGLE: 

BARRIER:  Remote 

RECOMMENDATION: E x p l o r a t i o n  

DESCRIPTION: 

63 

Survey Pass T21N R24E KRM approx. 

Located  w i t h i n  t h e  A l a t n a  R i v e r  PGRA 200,078 ac res  (80,972 
h e c t a r e s ) .  

G.E. G r i f f i n  o f  t h e  Geo log ica l  Survey r e p o r t s  t h a t  t h e  A l a t n a  R i v e r  
was t o o  warm t o  be p leasan t  f o r  d r i n k i n g  over  a c o n s i d e r a b l e  
s t r e t c h  o f  t h e  upper  r i v e r .  T h i s  would i n d i c a t e  t h a t  a l a r g e  
q u a n t i t y  o f  warm water  e n t e r s  t h e  r i v e r  i n  t h a t  p a r t  o f  i t s  course,  
b u t  no d e f i n i t e  s p r i n g s  have been r e p o r t e d  (Waring 1917). 

The rocks  i n  t h e  area a r e  m a i n l y  o f  Pa leozo ic  age and a r e  c h i e f l y  
l i m e s t o n e  and metamorphic s c h i s t s .  The warm w a t e r  p o s s i b l y  i s s u e s  
a t  a number o f  p laces  from f r a c t u r e d  zones i n  t h e  rocks .  Geo log ic  
s t u d i e s  i n  t h e  v i c i n i t y  have shown n e i t h e r  e x t e n s i v e  f a u l t i n g  n o r  
i n t r u s i o n  o f  g r a n i t i c  m a t e r i a l s  i n t o  t h e  o l d  sediments near  t h e  
r i v e r ,  though t h e r e  i s  an i n t r u s i v e  g r a n i t i c  mass, seve ra l  square 
m i l e s  i n  area on t h e  h i g h e r  s lopes  of t h e  r i v e r  (Waring 1917). 

SOC IO- ECONOM I C : 

The A l a t n a  R i v e r  area i s  ve ry  renote .  Coldfoot  camp, on t h e  t rans-  
Alaska p i p e l i n e  c o r r i d o r ,  i s  85 m i l e s  (136 km) t o  t h e  eas t .  The 
v i l l a g e  o f  Ahtna i s  25  a i r  m i l e s  (40 km) down r i v e r .  The l a n d  i s  
s t a t e  s e l e c t e d  a t  t h i s  t i m e  and t h e r e f o r e  a v a i l a b l e  f o r  development 
i f  p o t e n t i a l  e x i s t s .  However, l e a s i n g  r e g u l a t i o n s  have t o  be 
w r i t t e n  t o  a l l o w  f o r  any development. There i s  no i n d u s t r y  i n  t h e  
a rea. 

The Ahtna Vi1 l a g e  economy i s  b a s i c a l  l y  subs is tence.  

The area  has a h i g h  degree of m i n e r a l i z a t i o n  w i t h  ma jo r  copper  
d e p o s i t s  l o c a t e d  south  and west. Gold, t i n ,  l e a d  and z i n c  have 
a l s o  been assoc ia ted  w i t h  t h e  A l a t n a  R i v e r  area. Ac tua l  m in ing  
o p e r a t i o n s  have taken p l a c e  sou th  of t h e  geothermal resource  on the  
r i v e r .  

A 

No development of t h i s  resource  w i l l  take  p l a c e  un less  t h e r e  i s  
some a c t i v i t y  i n  t h e  m i n e r a l  i n d u s t r y .  Because t h e r e  i s  no s i t e  
s p e c i f i c  sur face  m a n i f e s t a t i o n ,  i t  would be a n e c e s s i t y  t o  d r i l l  
f o r  any development, and t h e  c o s t  would be p r o h i b i t i v e  except  f o r  
some ma jo r  a p p l i c a t i o n  assoc ia ted  w i t h  t h e  m ine ra l  p roduc t i on .  
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FIany areas o f  Na t iona l  Monuments have been des ignated  i n  t h e  area. 
These do n o t  a l l o w  f o r  access under  t h e  terms o f  t h e  A n t i q u i t i e s  
A c t  and PLO 5654 Q 

E N V I  RO NMENT : 

( E x t r a c t e d  from t h e  Yukon Regional P r o f i l e ) .  

There i s  no recorded c l i m a t i c  i n f o r m a t i o n  i n  t h e  area, b u t  a t  t h e  
v i 1  l a g e  o f  A1 lakake t ,  t h e  f o l  l ow ing  s t a t i s t i c s  were gathered. 
Summer temperatures were 36 t o  71°F ( 2  t o  22°C); w i n t e r  temper- 
a t u r e s  were -30 t o  16°F ( -34  t o  9OC). Extremes a r e  -74 t o  94OF. 
P r e c i p i t a t i o n  i s  14", (35 cm) i n c l u d i n g  72" o f  snow. The h e a t i n g  
degree days would be approx ima te l y  16,500. 

The dominant f l o r a  i n  t h e  area i s  a l p i n e  tund ra  w i t h  some a l d e r  and 
w i l l o w  l o c a t e d  i n  t h e  v a l l e y  f l o o r s .  Animal l i f e  i s  sparse w i t h  
some moose and ca r ibou .  Fur  bea r ing  animals  a r e  assoc ia ted  w i t h  
t h e  r i v e r .  

There i s  cont inuous  pe rmaf ros t  i n  t h e  area. 

REFERENCE: 

Yukon Regional  P r o f i l e  
Nar ing  1917 
P.L.O. 5654 
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SITE: Kanuti 

R E S O U R C E :  Hot Springs (Mil l e r ,  1973) 

LATITUDE & LONGITIJDE: 66" 20 '  N; 150" 48' W 

Q U A D R A N G L E :  Bettles, T18W, R15W, Section 36, FM 

B A R R I E R :  None 

R ECOFIMENDAT ION : 

DESCRIPTION: 

This spring system i s  n o t  included in a PGRA. Several h o t  springs 
are  on the east  side o f  the Kanuti River in a large grassy area,  
100 meters in diameter, underlain by alluvium. There i s  a strong 
H S odor associated with the springs. The temperature was measured 
a$ 66°C (Mil l e r ,  1373). 

Bedrock i s  concealed b u t  springs are  in an area underlain by mafic 
volcanic rocks o f  Triassic and  Jurassic age within 400 meters of 
the contact with Cretaceous grani t ic  rocks o f  the h o t  springs 
pluton (Miller, 1973). 

The chemical analysis of the h o t  springs water i s :  

NA 
K 
M G 
Ca 
B 
c1 
so 
HCS3 
P h  

111  
3.7 
0.3 
2.70 
1 . 3  

28 
21 

169 
8.01 

The estirpeted reservoir temperature i s  140" C w i t h  a stored heat o f  
.71 x 10 calories (Geotherm). 

A second chemical analysis has been made o f  another spring: 
(Miller 1973) 

Si02 65 
A1 ,016 
Ac 4 
Mg 1 
Na 130 
K 4 .5  
Li .28 
N H  4.9 
H C d 3  89.6 
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c1 134 
F 8.5 
B 1.3 
Ph 7.7 
Temp. 59°C 

n 

S OC I 0- E CO NOM I C : 

Located w i t h i n  t h e  Trans-Alaska p i p e l  i n e  u t i l i t y  c o r r i d o r .  Under 
i n s t i t u t i o n a l  c o n t r o l  o f  t h e  Bureau o f  Land Management. 

There a r e  no p r e s e n t  p o p u l a t i o n  c e n t e r s  nea r  t h e  s p r i n g  s i t e .  
Oldman, a temporary p i p e l  i n e  c o r r i d o r  c o n s t r u c t i o n  camp, i s  l o c a t e d  
about  8 m i l e s  (13 km) from t h e  s p r i n g .  T h i s  i s  a l s o  t h e  n e a r e s t  
t r a n s p o r t a t i o n  c o r r i d o r .  P resen t l y ,  t h e  c o r r i d o r  i s  c losed  t o  
p u b l i c  use. 

An a i r p o r t  and l i v i n g  f a c i l i t i e s  do e x i s t  a t  9ldman. 

T h i s  would be a pr ime development s i t e  f o r  some small  scale  
o p e r a t i o n  which c o u l d  i n c l u d e  lodge, r e s o r t ,  a g r i c u l t u r e ,  aqua- 
c u l t u r e  o r  o t h e r  c o t t a g e  i n d u s t r y .  Th is ,  o f  course, would be 
dependent upon l e a s i n g  +by t h e  f e d e r a l  government which appears 
u n l i k e l y  a t  t h i s  t ime.  

The p r o x i m i t y  t o  a l a n d  t r a n s p o r t a t i o n  c o r r i d o r ,  however, war ran ts  
f u r t h e r  exp l  o r a t i o n .  

E NV I RONMENT : 

( E x t r a c t e d  from t h e  Yukon Regional P r o f i l e )  

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  A l l a k a k e t .  The 
average summer temperatures range from 36 t o  71" F ( 2  t o  22" C ) .  
I l i n t e r  temperatures range from -30 t o  16" F ( -34  t o  -9" C). 
Extremes o f  -72 and 94" F (-58 and 34" C )  have been recorded.  
Heat ing  degree days average 16,500. 

The dominant f l o r a  i s  t h a t  of t h e  up land spruce hardwood f o r e s t .  
Moose and some f u r  bea r ing  animals  dominate t h e  area. M i g r a t o r y  
water fowl  n e s t  i n  g r e a t  numbers t o  t h e  west. 

There i s  cont inuous  pe rmaf ros t  t h roughou t  t h e  area. 

Key Contac t :  BLM 

REFERENCE: 

M i l l e r ,  1973 
Geotherm F i l e .  
Yukon P r o f i l e  
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S I T E :  To1 ovana 

RESOURCE: Ho t  Sp r ings  ( M i l  l e r  1973) 

LATITUDE & LONGITUDE: 65" 1 6 '  N; 148" 50 '  W 

QUADRANGLE: Livengood B-4; T5N, R6W, S e c t i o n  7 FM 

BARRIER:  None 

RECOMMENDATION: A g r i c u l t u r e  

DESCRIPTION: 

W i t h i n  t h e  Tolovana PGRA 63,100 ac res  (25,237 h e c t a r e s ) .  The 
s p r i n g s  a r e  l o c a t e d  n e a r  t h e  summit o f  t h e  h i l l s  on t h e  western 
s i d e  o f  t h e  v a l l e y  o f  t h e  Tolovana R i v e r .  The s p r i n g s  t a s t e  
s l i g h t l y  a l k a l i n e  and have a m i l d l y  su lphu ra ted  odor. There i s  
c o n s i d e r a b l e  b u b b l i n g  from t h e  seve ra l  smal l  ven ts  a few ya rds  
a p a r t  on t h e  h i l l s i d e ,  b u t  t h e  gas i s  p robab ly  carbon d i o x i d e  
(Waring 1917). 

The s p r i n g s  a r e  i n  mudstone o f  J u r a s s i c  and/or Cretaceous age, 
about  1.5 kin from g r a n i t i c  rock  o f  Cretaceous o r  T e r t i a r y  age 
exposed i n  t h e  Tolovana H o t  Spr ings dome ( M i l l e r ,  1973). 

S p r i n g  temperature averages 60" C. There a r e  seve ra l  s p r i n g s  which 
have an expected r e s e r v o i j j  temperature of 130" C .  Est imated t o t a l  
s t o r e d  hea t  i s  .67 x 10 c a l o r i e s  (Geotherm F i l e )  however, t h e  
f l o w  i s  cons ide red  smal l  (Waring, 1965).  

The chemical  a n a l y s i s  o f  t h e  h o t  s p r i n g s  water  i s :  ( H i l l e r  1973) 

Na 321 
K 
MG 

23 
1.2 

Ca 82 
F .2 
c1 615 

so 40 

Ph 7.70 

Si02 75 

HCa3 49 

SOCIO-ECONOMIC: 

160 ac res  immediate ly  around t h e  s p r i n g s  a r e  under a Federal  H o t  
Spr ings Lease t o  Bud S e l t e n r e i c h  and James Dawson, Box 965, N o r t h  
Pole,  Alaska, 99705. The area around t h e  l e a s e  has been s e l e c t e d  
by t h e  S t a t e  o f  Alaska under  terms o f  t h e  Statehood Act .  
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There i s  a smal l  a i r s t r i p  near  t h e  s p r i n g  s i t e  a t  t h e  t o p  o f  t h e  
r i d g e .  The r i v e r  i s  n a v i g a b l e  t o  w i t h i n  5 m i l e s  o f  t h e  s p r i n g  
system (Waring, 1917). The Trans-Alaska P i p e l i n e  haul  road  and 
Manley Hot Spr ings road a r e  t o  t h e  n o r t h  o f  t h e  sp r ings .  W in te r  
t r a i l s  a r e  des ignated t o  t h e  west 5 m i l e s  (8  km). The Manley Road 
i s  3 m i l e s  ( 5  km) f u r t h e r  west. 

The road t o  Fai rbanks ( E l l i o t  Highway) i s  k e p t  open d u r i n g  t h e  
w i n t e r .  Fa i rbanks i s  about  65 m i l e s  (104  km) t o  t h e  sou th  by road. 

T h i s  area i s  a t a r g e t  development s p r i n g  because o f  i t s  r e l a t i v e l y  
easy access t o  Fai rbanks.  An a g r i c u l t u r a l  use would be a l o g i c a l  
a p p l i c a t i o n .  

The e n t i r e  n a t u r a l  s e t t i n g  appears t o  be c o m p l e t e l y  monopol ized b y  
a swimming pool (Nava e t  a1 1974).  T h i s  pool  i s  cons idered a 
p r i v a t e  pool as t h e r e  i s  no ev idence of commerce i n v o l v e d  i n  i t s  
use. 

E NV I R 0 NM EN T : 

(Yukon Regional  P r o f i l e )  

The n e a r e s t  c l i m a t e  s t a t i o n  i s  Livengood, 18 m i l e s  ( 2 9  km) t o  t h e  
n o r t h e a s t .  The summer temperatures average 38 t o  72" F ( 3  
t o  22" C ) .  I d i n t e r  averages -18 t o  22" F ( -28 t o  -5" C ) .  Extremes 
of -54 and 90" F ( -48 and 32" C ) .  Hea t ing  degree days average 
15,000. 

The dominant f l o r a  i n  t h e  bottom o f  t h e  Tolovana V a l l e y  a r e  low 
brush and muskeg bog. The h o t  s p r i n g s  a r e  l o c a t e d  i n  up land spruce 
and hardwood f o r e s t .  

The fauna a r e  dominated by  moose and b l a c k  bear.  Some c a r i b o u  do 
range i n  t h i s  area. The Tolovana R i v e r  i s  a w e l l  known a n g l i n g  
s trearn. 

The area i s  u n d e r l a i n  by  cont inuous pe rmaf ros t .  

Key Contact :  Bud Sel  t e n r e i c h  

R EFERENC E : 

Maring, 1917 
M i l l e r ,  1973 
Chapman, USGS, Open F i l e  Map 1971, Livengood Quad. 
Yukon P r o f i l e  
Nava e t  a1 (1974) 
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MANLEY 

Manley Hot  Sp r ings  i s  l o c a t e d  about  90 m i l e s  (145 km) nor thwest  o f  
Fa i rbanks ,  Alaska. T h i s  h o t  s p r i n g  i s  p r e s e n t l y  one o f  o n l y  a hand fu l  
o f  s p r i n g s  a c t u a l l y  i n i t i a t i n g  geothermal energy development a t  t h i s  
t ime.  For  t h i s  reason, Manley h o t  s p r i n g s  i s  cons idered one o f  t h e  
pr ime development p rospec ts  f o r  Alaska. 

The s p r i n g s  a r e  l o c a t e d  i n  S e c t i o n  17, Township 2 Nor th,  Range 15 West 
of t h e  Fa i rbanks  Mer id ian ,  which i s  p a r t  o f  t h e  Manley h o t  s p r i n g s  PGRA, 
85,812 acres.  The V i l l a g e  of Manley i s  about  + m i l e  away. The v i l l a g e  
has a p o p u l a t i o n  o f  69 people y e a r  around and s w e l l s  t o  100 peop le  
d u r i n g  t h e  p l e a s a n t  summer months. The p o p u l a t i o n  i n c l u d e s  about  30% 
Athabascan Ind ians ,  which made t h e  v i l l a g e  e l i g i b l e  f o r  p a r t i c i p a t i o n  i n  
t h e  Alaska N a t i v e  Land Claims Se t t l emen t  Act .  

The l a n d  on which t h e  s p r i n g s  a r e  l o c a t e d  belongs t o  Char les  Dar t ,  who 
purchased h i s  homestead i n  1955. The l a n d  immedia te ly  around t h e  
s p r i n g s  i s  owned by  o t h e r  p r i v a t e  l a n d  owners. The PGRA i s  i n v o l v e d  i n  
some l a n d  t i t l e  problems i n  t h a t  t h e  v i l l a g e  c o r p o r a t i o n  has over -  
s e l e c t e d  i t s  a l l o t m e n t  under  t h e  ANCSA, as w e l l  as s e l e c t i n g  p r e v i o u s l y  
S t a t e  s e l e c t e d  lands .  T h i s  l a n d  t i t l e  s i t u a t i o n  w i l l  be c l e a r e d  up as 
t h e  v i 1  l a g e  c o r p o r a t i o n ' s  s e l e c t i o n s  a r e  completed and i t  r e c e i v e s  
p a t e n t  t o  i t s  lands.  

P r e s e n t l y ,  t h e  energy needs o f  t h e  area  a r e  met by o i l  and gas, supple-  
mented by  wood. A 110 kw genera to r  s u p p l i e s  t h e  'energy needs o f  t h e  
town i t s e l f .  The f u e l  i s  brought  i n  by barge and t r u c k .  A road 
s e r v i c e s  t h e  area and p rov ides  a l i n k  w i t h  Fai rbanks,  t h e  r e g i o n a l  
c e n t e r  f o r  i n t e r i o r  Alaska. 

Manley Ho t  Spr ings,  under  t h e  s tewardsh ip  o f  o r i g i n a l  homesteader 
Karshner  and i n v e s t o r  Frank Manley, t u rned  t h e  s p r i n g s  i n t o  an a g r i -  
c u l t u r a l  c e n t e r  o f  i n t e r i o r  A laska s h o r t l y  a f t e r  t h e  t u r n  o f  t h e  
c e n t u r y .  A 60 room h o t e l  was b u i l t ,  as w e l l  as b a t h i n g  poo ls ,  s t a b l e s ,  
h o t  barns and greenhouses, a l l  u t i l i z i n g  t h e  h o t  w a t e r  a s  energy f o r  
space hea t ing .  The end of t h e  m in ing  e r a  i n  T o f t y  go ld  zone s p e l l e d  t h e  
end o f  t h e  go lden yea rs  a t  Manley Ho t  Spr ings .  

Today, a renewed i n t e r e s t  i s  be ing  shown i n  t h e  area. The p resen t  owner 
i s  u s i n g  t h e  s p r i n g  waters  i n  h i s  72 '  x 120 '  greenhouse. A p u b l i c  b a t h  
and t h e  D a r t ' s  home bo th  u t i l i z e  t h e  geothermal resource .  

The U n i v e r s i t y  o f  A laska proposes t o  conduct  research  i n t o  t h e  tech-  
n iques  f o r  d i r e c t l y  u t i 1  i z i n g  t h e  low grade geothermal energy resource  
f o r  a g r i c u l t u r a l  p r o d u c t i o n  of v a r i o u s  economical l y  v i a b l e  crops.  T h i s  
p r o j e c t  w i l l  i d e a l l y  t a k e  3 yea rs  and w i l l  i n c l u d e  4 phases: 1 )  an 
i n - d e p t h  g e o l o g i c a l  /geohpys ica l  survey o f  t h e  resource;  2 )  demons t ra t i on  
o f  e f f e c t i v e  s o i l  h e a t i n g  and space h e a t i n g  f o r  greenhouses; 3)  h o r t i -  
c u l t u r a l  exper imen ta t i on ;  and, 4 )  e v a l u a t i o n  o f  an organic-Rankine c y c l e  
t u r b i n e  genera to r  o f  t h e  2-5 MW s i ze .  Th is  p r o j e c t  i s  c o n t i n g e n t  on 
f u n d i n g  by  t h e  Federal Department o f  Energy, and had a l l  gone w e l l ,  
would have s t a r t e d  January 1, 1979. DOE, however, has s i n c e  f a i l e d  t o  
fund  t h i s  p r o j e c t  t he reby  n e c e s s i t a t i n g  a new s t a r t i n g  d a t e  f o r  t h e  
s c e n a r i o .  
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The p r i n c i p a l  h o t  sp r ings  a r e  i n  t h e  v a l l e y  o f  Karshner  Creek, a t r i b u -  
t a r y  t o  Hot  Spr ings  slough. The tempera ture  o f  t h e  s p r i n g s  has been 
recorded a t  59" C, w i t h  a f l o w  r a t e  o f  between 560-757 lpm. Es t imates  
o f  t h e  subsur face r e s e r v o i r  temperatures a r e  i n  t h e  140" C range. 

The s p r i n g s  a r e  l o c a t e d  near  t h e  c o n t a c t  between t h e  q u a r t z  monzoni te  o f  
t h e  Hot  Spr ings  Dome p l u t o n  and t h e  sur round ing  J u r a s s i c  o r  Cretaceous 
sha les  and s i l t s t o n e s  t h a t  a r e  t h e  c o u n t r y  rock .  B lack  h o r n f e l s  c rops  
o u t  800 m up Karshner Ceek where t h e  abundance o f  b i o t i t e  g r a n i t e  f l o a t  
suggests  t h e  c o n t a c t  i s  ve ry  c lose .  

The H o r n f e l s  p robab ly  rep resen ts  metamorphosed sedimentary rocks  o f  
J u r a s s i c  and/or  Cretaceous age. T h i s  m igh t  suggest t h a t  t h e  c o u n t r y  
rock  has been t o o  h i g h l y  r e c r y s t a l l i z e d  t o  r e t a i n  d e s i r e d  p o r o s i t y  and 
p e r m e a b i l i t y .  However, t h e  dimensions o f  t h e  subsur face  geometry o f  t h e  
p l u t o n  and c o n t a c t  au reo la  i s  unknown. 

The p lanned development shou ld  encounter  no s i g n i f i c a n t  l e g a l  o r  i n s t i -  
t u t i o n a l  problems. A d r i l l i n g  p e r m i t  t o  o b t a i n  wa te r  r i g h t s  w i l l  be 
r e q u i r e d  f o r  a proposed sha l l ow  w e l l  i n  t h e  Ormat t e s t .  Env i ronmenta l  
r e g u l a t i o n s  a r e  a p p l i c a b l e  i f  t h e  f l u i d  chemis t r y  o f  t h e  creek i s  
changed. 

Mr. Dent i s  p r e s e n t l y  a p p l y i n g  f o r  an a p p r o p r i a t e  techno logy  g r a n t  from 
t h e  Federa l  Department o f  Energy t o  expand h i s  a g r i c u l t u r a l  base. 

S I T E  DATA SUMMARY 

SITE: Flanley 

. .Phys ica l  R e s e r v o i r  Data 

. .Temperature " C  

Sur face:  59 
Subsurface: 140 (White, 1975) 

. .Est imated Non-E lec t r i c  Energy P o t e n t i a l  (MBtuh* 30 y e a r s ) :  

.22 x Cal. 

..Type o f  Over lay ing  Rock: 

. .Est imated Depth t o  Top o f  Reservo i r  (meters ) :  

1,500 (Es t imated White 1975) 

. .S i te  Land S t a t u s  
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. .Tota l  Acres 

Federa l  : 88,812 
S t a t e :  0 P r i v a t e :  Less than 50,000 acres  O the r :  0 

. .Geothermal Development S t a t u s :  

Hea t ing  o f  owner's home and 72 '  x 120 '  greenhouse (Leonard, 1975) .  

. .Local  and S t a t e  A t t i  tude Toward Geothermal Development: 

Owners have expressed i n t e r e s t  i n  deve lop ing  t h e i r  resource .  The 
Geophysica l  I n s t i t u t e  has a p p l i e d  t o  DOE t o  g e t  monies f o r  a demon- 
s t r a t i  on p r o j e c t .  

..Land Use and Popu la t i on :  

Area p o p u l a t i o n  i s  app rox ima te l y  70. P resen t l y ,  t h e  l a n d  i s  be ing  
used f o r  some a g r i c u l t u r e .  T h i s  i s  a r e c r e a t i o n a l  r e s o r t  area f o r  
i n t e r  i o r  A1 a s ka . 

S I T E  LOCATION AND PHYSICAL DESCRIPTION 

SITE: Man1 ey 

. . La t i t ude :  65" 00 '  N 

. .Long i tude:  150" 38 '  W 

. . R e c t i l i n e a r :  TZN, R15W, FM 

. .County: 

Unorganized Borough. Doyon Regional N a t i v e  Corpora t ion .  

. .Adjacent  Count ies:  

. .Topography 

Spr ings  l o c a t e d  i n  a smal l  dep ress ion  between two h i l l s .  General 
mountainous topography assoc ia ted  w i t h  p l u t o n i s m  o f  Manley Hot  
Spr ings  dome on t h e  edge o f  Tanana R i v e r  f l o o d  p l a i n .  

. .Present  Land Use: 

H o t  wa te r  i s  taken by g r a v i t y  f r a n  t h e  two l a r g e s t  h o t t e s t  s p r i n g s  
and c i r c u l a t e d  th rough  2" aluminum p i p e  w i t h  4 "  f i n s  i n  t h e  green- 
house w i t h  a feeder  l i n e  space h e a t i n g  t h e  owner's house, and a 
smal l  sump used f o r  a ba th  house. 
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. .Fu tu re  Land Use Plans:  

U n i v e r s i t y  o f  Alaska i s  a p p l y i n g  t o  DOE t o  o b t a i n  monies t o  p u t  i n  @ 
2-5 kw low temperature b i n a r y  e l e c t r i c a l  demons t ra t i on  a t  t h e  
s p r i n g s  and open an a g r i c u l t u r a l  exper iment  s t a t i o n  there.  

. .Aes the t i cs :  

T r u l y  a s h a n g r i l a  i n  t h i s  area o f  v a s t  w i l de rness .  

. . H i s t o r i c a l  /Archaeol  o g i c a l  S i g n i f i c a n c e :  

Discovered i n  1901 by  J.F. Karsher.  W i th  t h e  d i s c o v e r y  o f  g o l d  i n  
t h e  Eureka and T o f t y  areas, Manley became a t r a d i n g  c e n t e r .  A 60 
roan  h o t e l  was b u i l t .  T h i s  developed i n t o  t h e  a g r i c u l t u r a l  c e n t e r  
f o r  i n t e r i o r  Alaska. By W W I ,  t h e  r u s h  was ove r  and t h e  town 
r e t u r n e d  t o  i t s  s leepy  p r e s e n t  day s e t t i n g .  

GEOLOG ICAL/GEOPHYS ICAL DESCRIPTION 

SITE: Manley 

. .Geologica l  D e s c r i p t i o n :  

The s p r i n g s  a r e  l o c a t e d  near  t h e  c o n t a c t  between t h e  q u a r t z  monzo- 
n i t e  o f  t h e  h o t  s p r i n g s  dome p l u t o n  (age abou t  60 m i l l i o n  y e a r s )  
and t h e  su r round ing  J u r a s s i c  o r  Cretaceous sedimentary rocks  such 
as sha les  and s i l t s t o n e .  The resource  c o n s i s t s  o f  s e v e r a l  s p r i n g s  
and seeps i n  a 20 a c r e  a rea  near  t h e  con f luence  o f  Karshner  Creek 
and Hot  Sp r ings  Slough. A h o t  w e l l  i s  r e p o r t e d  about  + m i l e  t o  t h e  
n o r t h  o f  t h e  s p r i n g s  s i t e .  

The presence o f  h o r n f e l c i c  a r g i l  laceous r o c k s  about  % m i l e  above 
t h e  s p r i n g  suggests t h e  c o u n t r y  r o c k  has been t o o  h i g h l y  r e c r y s t a l -  
l i z e d  t o  r e t a i n  d e s i r e d  p o r o s i t y  and p e r m e a b i l i t y  f o r  a l a r g e  
r e s e r v o i r  a t  dep th  (Leonard 1978).  

. .Geophysical Summary: 

None t o  date.  

. .Geologic Hazards: 

There i s  p o s s i b l e  mass was t ing  and f l o o d i n g  p o t e n t i a l  i n  t h e  area. 
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RESERVOIR CHARACTERISTICS 

SITE: Manley 

. .Reservo i r  Temperature (Whi te  1975) 

. .Sur face :  59" C . .Subsurface: 140" C . .Geochemical 

S i 0  : 115" C 
Na-g-Ca: 137" C 

..Flow Rates: 560-757 LPM 

M i l l e r ,  1973 

S i O p  
A1 
Fe 
blg 
rj a 
K 
L i  
N H 
HCd3 

c03 

scY4 
F 
B r  
B 
PH 
Temp. "C 

65 
0.046 

2.9 

4.8 
0.28 
0.5 

90.7 

51 
132 

--- 
130 

--- 

8.2 

1.2 
7.72 

--- 

56 

. .Est imated N o n - e l e c t r i c  Energy P o t e n t i a l  (MBtuh 30 y e a r s ) :  

.2 x 1 0 l 8  Cal .  (White, 1975) 
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LAND OWNERSHIP AND LEASING 

SITE: Manley 

. .Land Ownership 

T o t a l  Area: 88,812 
Federa l  : Fac i 1 i ty  wi thdrawal  i n  area. 
S ta te :  S t a t e  has s e l e c t e d  acreage w i t h i n  PGRA, b u t  these c la ims  

P r i v a t e :  Vi1 l a g e  has s e l e c t e d  c o n s i d e r a b l e  acreage i n  t h e  PGRA. 
They have s e l e c t e d  more than a l l o t t e d  so l a n d  p i c t u r e  i s  
hazy. 

a r e  s u b j e c t  t o  p r o v i s i o n  o f  ANCSA. 

. . T e n t a t i v e  Lease Sa le  Dates: 

T o t a l  Area: 20 acres  
Federa l :  0 
S t a t e :  0 
P r i v a t e :  20 acres  1/1/79 f o r  U n i v e r s i t y  - s i n c e  p r e s e n t l y  unfunded 

t h i s  may be s e t  back as pe r  scenar io .  

..Summary o f  Leas ing  S ta tus  and Needs: 

I t  seems t h a t  any immediate l e a s i n g  a c t i v i t i e s  and developments 
w i l l  t a k e  p l a c e  on p r i v a t e  l ands  owned by D a r t .  

GEOTHERMAL DEVELOPMENT STATUS 

SITE: Manley 

. . Present  Devel opment S t a t u s  : 

Used f o r  a g r i c u l t u r e  and space h e a t i n g  a 72 '  x 120 '  greenhouse. 
S o i l  warming i s  be ing  employed i n  a s m a l l  o u t s i d e  garden as w e l l .  

The h o t  wa te r  a l s o  s u p p l i e s  a b a t h  house and space heats  t h e  
owner 's  house. 

. .Pro jec ted  o r  Planned Development: 

U n i v e r s i t y  o f  Alaska p lans  on u s i n g  area  f o r  demonst ra t ion  o f  5 kw 
b i n a r y  e l e c t r i c a l  p roduc t ion .  A p r o j e c t  i s  now under rev iew  f o r  
fund ing  by t h e  DOE t h a t  was submi t ted  by t h e  Geophysical I n s t i t u t e  ' 
o f  t h e  U n i v e r s i t y  of Alaska. The p r o j e c t  w i l l  l a s t  t h r e e  yea rs  and 
w i l l  i n t e g r a t e  f o u r  aspects  of research:  1) an in -dep th  geophysi -  

eochemical reconnaissance of t h e  Manley geothermal r e -  
cal source; and 2 3 t h e  demonst ra t ion  of e f f e c t i v e  s o i l  h e a t i n g  and space 
h e a t i n g  fo r  greenhouses; 3 )  h o r t i c u l t u r a l  exper iments;  4)  eva lu -  
a t i o n  o f  t h e  Ormat o rgan ic  Rankin c y c l e  t u r b i n e  generator . *  

* U n i v e r s i t y  d i d  n o t  r e c e i v e  t h i s  fund ing .  
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INSTITUTIONAL CONS I DE RAT1 ONS 

S I T E :  Manley 

. . I n s t i t u t i o n a l  Requirements: 

P r i v a t e  l ands  r e q u i r e d  n o t h i n g  a t  t h i s  t ime.  

C m p l  i ance  w i t h  env i ronmenta l  r e g u l a t i o n s  and d r i l l i n g  p e m i  t s .  
Should o b t a i n  wa te r  r i g h t s .  

. .Agency and Pub1 i c  A t t i  tudes:  

Owner has been work ing  i n  c o n j u n c t i o n  w i t h  U o f  A i n  p u t t i n g  t o -  
g e t h e r  t h e  proposal  t o  DOE. Owner has a p p l i e d  f o r  an a p p r o p r i a t e  
techno1 ogy g r a n t  f o r  expenses o f  h i s  greenhouse f a c i l  i t i e s .  

ENVIRONMENTAL FACTORS 

S I T E :  Manley 

( E x t r a c t e d  f rom Yukon Reg iona l  P r o f i l e )  

. . CLIMATE 

. . P r e c i p i t a t i o n  (Annua l ) :  15" (38 cm) w i t h  61" (155 cm) snow 

. . Average Tempera t u  r e  : 

Summer: 
Win ter :  -21 t o  25°F (29  t o  -4°C) 
Minimum: -70°F (-57°C) 
Maximum: 91°F (33°C) 

..Degree Days (Annua l ) :  15,000 

37 t o  72°F ( 3  t o  22°C) 

. . A I R  QUALITY: 

General l y  good. Some tempera ture  i n v e r s i o n s  d u r i n g  w i n t e r .  

. .WATER QUALITY: 

Near t h e  shores o f  Tanana R ive r .  Ma jo r  t r i b u t a r y  t o  t h e  Yukon. 
Geothermal energy owned by M r .  Da r t .  Measurements on water  q u a l i t y  
t aken  b y  C. Sloan. 

. .NOISE:  

None. 
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. .BIOLOGICAL: 

. .r)ominant F l o r a :  
B i r c h  wood f o r e s t ,  a l p i n e  tund ra  

. .Dominant Fauna: 

B lack  bear, salmon, use o f  a rea  by  m i g r a t i n g  w a t e r f o w l .  

TRANSPORTATION AND UTILITIES 

S I T E :  Manley 

. .Ut i l i ty  o r  Energy Transmiss ion C o r r i d o r s  and F a c i l i t i e s :  

Manley U t i 1  i t y  Company, 11 1 kw g e n e r a t o r  system consuming 15,000 
g a l l o n s  o f  o i l  pe r  y e a r  i s  l o c a t e d  i n  t h e  v i l l a g e  (Rura l  Energy 
Survey) .  

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l  i t i e s :  

Manley Hot Spr ings Road - Open d u r i n g  summer t o  Fai rbanks soine 
w i n t e r  t r a f f i c  as w e l l .  Access by  barge. 

Trans-Alaska P i p e l i n e  - 80 m i l e s  

POP ULA T I ON 

SITE: Manley 

. .General D e s c r i p t i o n  o f  P o p u l a t i o n  

The v i l l a g e  o f  Manley has about  60 permanent r e s i d e n t s .  Approx i -  
m a t e l y  30% a r e  Athabascan I n d i a n s  and t h e  rema in ing  70% a r e  
Caucasian. Dur ing  t h e  summer months, t h e  p o p u l a t i o n  i nc reases  t o  
about 100. There i s  no l o c a l  government, b u t  t h e r e  i s  a one room 
school .  

. .Economics 

. .Present  Land Use: 

The area economy i s  based on s e r v i c e  i n d u s t r i e s .  Much o f  t h e  
p o p u l a t i o n  i s  r e t i r e d  from t h e  j o b  market.  Some subs is tence  
f i s h i  ng . 

. .Fu tu re  Land Use: 

The area has a p o t e n t i a l  f o r  a g r i c u l t u r e .  
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SITE: D a l l  

RESOURCE: Reported H o t  S p r i n g  ( M i l l e r ,  1973) 

LATITUDE & LONGITUDE: 66" 12'N; 149" 5 0 '  W, Approx. 

QUADRANGLE : Beaver, T16N ; R11 W, approx. 

BARRIER:  No d a t a  

RECOMMENDATION : Ex p l  o r a t  i on 

DESCRIPTION: 

Brosge' ,  e t  a1 (1970) show a p o s s i b l e  h o t  s p r i n g  near  D a l l  R i v e r .  

The Yukon F l a t s  area c o n s i s t s  of t h i c k  v a l l e y  bot tom s i l t  and sand, 
p r e d o m i n a n t l y  Eo1 i an ,  b u t  l o c a l l y  i n t e r l a y e r e d  w i t h  wa te r - l aden  
d e p o s i t s .  The genera l  area i s  u n d e r l a i n  by  p e l i t i c  s c h i s t  o f  
Precambrian t o  Devonian age. These rocks  a r e  i n t r u d e d  by  Cre- 
taceous g r a n i t i c  rocks  i n  t h e  F o r t  Hamlin mountains (Sel  kregg, 
1976).  

Warm wa te r  r a n g i n g  i n  temperature from 37°C t o  54°C bubbles from 
t h e  ground i n  s e v e r a l  p laces.  The presence of a few l o g s  i n d i c a t e s  
t h a t  t h e r e  had once been a s t r u c t u r e  o v e r  one o f  t h e  warm streams. 

The s p r i n g s  form a c l e a r  b a s i n  about  85 meters across on a s l o p i n g  
h i l l s i d e  (Nava 1974). 

SOCI 0-ECONOMIC : 

A w i n t e r  i c e  road leads  t o  t h i s  remote area from t h e  Trans-Alaska 
p i p e l i n e  hau l  road. P r e s e n t l y ,  and i n  t h e  fo reseeab le  f u t u r e ,  t h e  
road w i l l  remain c losed  t o  p r i v a t e  t r a f f i c .  T h i s  f a c t  makes a l l  
areas n o r t h  o f  t h e  Yukon R i v e r  t h e  most remote l a n d  area on t h e  
c o n t i n e n t .  However, i f  t h e  haul  road c o u l d  be u t i l i z e d ,  t h e  i c e  
road  t o  D a l l  City would o n l y  be t h e  250 meters from t h e  s p r i n g  
s i t e s .  The i c e  road would be 30 m i l e s  ( 4 8  km) from t h e  haul  road 
t o  t h e  n e a r e s t  p o i n t  t o  t h e  s p r i n g s .  

The l a n d  c l a s s i f i c a t i o n  i n  t h i s  area i s  determined by  t h e  BLM. The 
l a n d  i s  p r e s e n t l y  wi thdrawn as an energy c o r r i d o r  f o r  t h e  Trans- 
Alaska p i p e l i n e .  Lands t o  t h e  e a s t  a r e  c l a s s i f i e d  ( d ) ( 2 ) a n d  ( d ) ( l )  
under  terms o f  t h e  Alaska N a t i v e  Claims Se t t l emen t  Act.  ( d ) ( 2 )  
l ands  would be i n c l u d e d  i n  t h e  w i l d e r n e s s  category.  

The l a n d  t o  t h e  e a s t  i s  some o f  t h e  b e s t  a g r i c u l t u r a l  p o t e n t i a l  i n  
A laska (Sel  kregg, 1976). 

Stevens V i l l a g e  (pop. 7 2 )  i s  t h e  n e a r e s t  p o p u l a t i o n  c e n t e r .  T h i s  
can be reached by  r i v e r  boat  depending on t h e  n a v i g a b i l i t y  o f  t h e  
D a l l  R i v e r .  
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Nava v i s i t e d  t h e  s p r i n g s  i n  1974. He landed on Guishiemana Lake 
and walked southeastwards about  2 m i l e s  (3.2 km) a long  t h e  w i n t e r  
i c e  road t o  a s p o t  where wa te r  a t  a temperature o f  26°C was cros-  
s i n g  t h e  road th rough  a c u l v e r t .  About 250 meters n o r t h e a s t  of 
t h i s  p o i n t  t h e  h o t  s p r i n g s  had formed a c l e a r  bas in .  

E N V I R 0 t\l ME N T : 

( E x t r a c t e d  from Yukon Regional P r o f i l e )  

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Rampart, 50 m i l e s  
(80 km) t o  t h e  south.  The summer temperatures range from 37 t o  
71°F ( 3  t o  22°C). The w i n t e r  temperatures range f rom -22 t o  20°F 
( -30  t o  -13°C). Extremes of -68 and 97°F have been recorded. The 
average annual p r e c i p i t a t i o n  i s  10" (25 cm), i n c l u d i n g  49" (124 cm) 
o f  snow. Hea t ing  degree days average approx ima te l y  15,700 i n  t h e  
s p r i n g s  area. 

The dominant f l o r a  i s  t h e  upland spruce hardwood f o r e s t .  The fauna 
a r e  ca r ibou ,  f u r  b e a r i n g  animals,  and some moose. The area t o  t h e  
e a s t  i s  a concen t ra ted  wa te r fow l  range. Cont inuous p e r m a f r o s t  
occurs i n  t h i s  a r ea .  

Key Contact :  BLM, Fai rbanks 

REFERENCE: 

M i l  l e r ,  1973 
Yukon P r o f i l e  
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CHENA HOT SPRINGS 

Chena Hot  Spr ings  i s  l o c a t e d  70 m i l e s  n o r t h e a s t  o f  Fa i rbanks  a long t h e  
Chena Hot  Spr ings  road. These s p r i n g s  have one o f  t h e  h i g h e s t  
p o t e n t i a l s  f o r  f u r t h e r  development because o f  t h e  road access t o  t h e  
s p r i n g s .  The p r e s e n t  owners o f  t h e  r e s o r t  t h e r e  have expressed i n t e r e s t  
i n  f u r t h e r  development. T h e i r  p lans  t e n t a t i v e l y  i n c l u d e  a s p o r t s  p a v i l -  
1 i o n ,  r e n t a l  cabins,  s tab les ,  greenhouses, hyperpon ic  garden ing  y e a r  
round, and perhaps even a s k i  r e s o r t .  The f e e l i n g  i s  t h a t ,  w i t h  t h e  
road, t h e  s p r i n g  u t i l i z a t i o n  has a b u i l t  i n  market. 

The h o t  s p r i n g s  area e x i s t s  because of t h e  r e s o r t  t he re .  A l l  commerce 
i n  t h e  immediate a rea  r e v o l v e s  around t h e  r e s o r t  and t h e  g o l d  m i n i n g  i n  
t h a t  l o c a l .  

The s p r i n g s  a r e  l o c a t e d  w i t h i n  t h e  Fa i rbanks  N o r t h  S t a r  Borough w i t h i n  
TlN, R Z E ,  FM. The topography of t h e  area i s  c h a r a c t e r i z e d  by h i g h  
r o l l i n g  h i l l s  r e f l e c t i n g  t h e  dominant N.E. s t r u c t u r a l  t r e n d s  o f  t h e  
Yukon-Tanana uplands.  

The p r e s e n t  r e s o r t  has an enc losed Olympic s i z e d  swimming poo l ,  l u n c h  
coun te r /ba r ,  and t h e r a p e u t i c  poo l .  Overn igh t  cab ins  a r e  f o r  r e n t  and 
t h e r e  i s  a gas s t a t i o n .  The resource  i s  used p r e s e n t l y  f o r  space 
h e a t i n g  t h e  b u i l d i n g s  and i n  t h e  pool  and ba th .  A greenhouse a l s o  
suppor t s  an exper imenta l  a g r i c u l t u r a l  use. 

P resen t l y ,  t h e  r e s o r t  uses 6 0 t  p e r  g a l l o n  d i e s e l  f u e l  t o  power a 
g e n e r a t o r  t o  p r o v i d e  f o r  i t s  e l e c t r i c  needs. Wood i s  t h e  genera l  f u e l  
f o r  space h e a t i n g  i n  t h e  area  where geothermal waters  a r e  n o t  used. A t  
t h i s  t ime, t h e  techno logy  t o  u t i l i z e  t h e  low temperatures f o r  e l e c t r i c  
g e n e r a t i o n  has n o t  been proven and i s  n o t  g e n e r a l l y  t hough t  o f  i n  t h e  
development p lans  o f  t h e  owners. Economics i s  t he  reason t h a t  wood i s  
used f o r  space h e a t i n g  away from t h e  s p r i n g s .  

The s p r i n g s  were f i r s t  l o c a t e d  by  F e l i x  Pedro i n  1905. A year  l a t e r ,  
George Wilson Homesteaded t h e  sp r ings .  The area r a p i d l y  became a 
popu la r  r e s o r t  and h e a l t h  spa f o r  i n t e r i o r  r e s i d e n t s  and miners.  
F o l l o w i n g  t h e  d e c l i n e  o f  m i n i n g  a c t i v i t y  i n  t h e  area, use o f  t h e  s p r i n g s  
d e c l i n e d .  Ownership and upkeep f o l l o w e d  an e r r a t i c  p a t t e r n  u n t i l  1953 
when C a r l  Wi lson purchased t h e  homestead. He r e b u i l t  and modernized t h e  
r e s o r t .  Recen t l y  a 1 i m i  t e d  p a r t n e r s h i p  o f  Fa i rbanks  r e s i d e n t s  purchased 
t h e  sp r ings .  
today. And i s  v i s i t e d  by  many of Fa i rbanks '  r e s i d e n t s .  

The Chena Hot  Spr ings  a r e  though t  t o  be r e p r e s e n t a t i v e  of t h e  t h i r t y  
some thermal  sp r ings  which occu r  i n  t h e  broad zone which extends across  
c e n t r a l  A laska from t h e  Yukon-Tanana upland t o  t h e  Seward Pen insu la .  
These s p r i n g s  occur  a t  o r  near  t h e  marg ins o f  t h e  l a t e  Cretaceous o r  
e a r l y  T e r t i a r y  g r a n i t i c  p l u t o n s .  Metaii iorphic rocks  assoc ia ted  w i t h  t h e  
g r a n i t i c  p l u t o n  i n  t h e  area  a r e  g r e e n s c h i s t  and lower  a m p h i b o l i t e  f a c i s .  

The r e s o r t  i s  one o f  i n t e r i o r  A laska ' s  l e a d i n g  a t t r a c t i o n s ,  

There a r e  f o u r  areas of warm ground i n  a l i n e a r  anomaly p a t t e r n  a long  
Cold Creek. Ten s p r i n g s  w i t h  a n a t u r a l  s u r f a c e  d i scha rge  o f  14 l i t e r s /  
second a r e  l o c a t e d  here.  The s p r i n g s  have a pH o f  9.14 w i t h  a r e l a -  



t i v e l y  low (388)  t o t a l  d i s s o l v e d  s o l i d s  count.  The s u r f a c e  temperature 
o f  t h e  s p r i n g s  range f rom 50" t o  65°C. Geochemical a n a l y s i s  i n d i c a t e s  
t h a t  t h e  r e s e r v o i r  temperature i s  i n  t h e  neighborhood o f  150°C. 

A t  t h e  t ime  of t h i s  w r i t i n g ,  no r e s e r v i o r  a n a l y s i s  has been conducted on 
t h e  Chena area. There has been some s p e c u l a t i o n  t h a t  d r i l l i n g  m i g h t  n o t  
enhance p r o d u c t i o n  o f  t h e  s p r i n g s  area. T h i s  i s  due t o  t h e  p o s s i b l e  
l i m i t e d  f l o w  i n  deep c i r c u l a t i n g  m e t e o r i c  systems such as t h i s  assoc i -  
a t e d  w i t h  f a u l t i n g  n e a r  p l u t o n s .  However, u n t i l  d r i l l i n g  i s  done nobody 
w i  1 1 know. 

The p r e s e n t  s u r f a c e  d i scha rge  c o u l d  s u p p o r t  many d i r e c t  use a p p l i c a -  
t i o n s .  Animal husbandry, space hea t ing ,  geothermal enhanced a g r i c u l t u r e  
i n c l u d i n g  greenhouses and s o i l  warming, a q u a c u l t u r e  and bal  n e o l o g i c a l  
uses have a l l  u t i l i z e d  temperatures w i t h i n  t h i s  range. Whatever po- 
t e n t i a l  use o f  geothermal energy t h a t  w i l l  be used i n  t h e  area w i l l  
p robab ly  be commercial i n  n a t u r e  because of t h e  l a c k  o f  domest ic need. 

The l e g a l  and i n s t i t u t i o n a l  requi rements on t h e  homestead appear t o  be 
min imal .  D r i l l i n g  p e r m i t s  would be r e q u i r e d  i f  a c t i v i t y  o f  t h a t  s o r t  
was t o  take p l a c e  m a i n l y  t o  secure wa te r  r i g h t s .  Under p resen t  p l a n n i n g  
by  r e s o r t  owner, no d r i l l i n g  i s  planned. 

The s c e n a r i o  i s  based on personal  correspondence w i t h  t h e  owners o f  t h e  
h o t  s p r i n g s  r e s o r t .  The n e x t  two yea rs  w i l l  be used t o  e v a l u a t e  t h e  
area f o r  t h e  p o t e n t i a l  u t i l i z a t i o n  t h a t  i s  b e i n g  considered.  Most of 
t h e  geophysica l  s t u d i e s  r e q u i r e d  have a l r e a d y  been conducted and sum- 
mar ized i n  Noma R i g g e r ' s  1973 masters  t h e s i s  on t h e  area. C o n s t r u c t i o n  
o f  t h e  l e a s t  c a p i t a l  i n t e n s i v e  i n d u s t r i e s  shou ld  beg in  i n  1979. More 
s i t e  s t u d i e s  w i l l  be r e q u i r e d  f o r  t h e  more amb i t i ous  development p lans.  
A d e c i s i o n  may be reached as soon as 1980 on whether t o  b u i l d  t h e  s k i  
r e s o r t  and s p o r t s  p a v i l l i o n .  C o n s t r u c t i o n  would b e g i n  a t  t h a t  t ime.  
Design f o r  t hese  f a c i l i t i e s  i s  p r e s e n t l y  be ing  cons ide red  by a Fai rbanks 
c o n s u l t i n g  company. I t  shou ld  be noted t h a t  the s t a t e  i s  p l a n n i n g  t o  
spend over  one m i l l i o n  d o l l a r s  t o  upgrade t h e  road t o  Fai rbanks t h i s  
n e x t  yea r .  

F u r t h e r  r e f e r e n c e s  on t h e  area can be o b t a i n e d  from Norma B i g g e r ' s  
masters t h e s i s  r e f e r r e d  t o  i n  t h e  b i b l i o g r a p h y  o r  t h rough  B r i a n  
Bor jesson  c o n s u l t i n g  engineer,  Fairbanks, Alaska. 
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S I T E  DATA SUMMARY 

S I T E :  Chena Hot Sp r ings  

. . P h y s i c a l  R e s e r v o i r  Data 

. .Temperature O C  

Surface:  57" (Wh i te  1975) 
Subsurface: 140" (Whi te  1975) 

. .Est imated N o n - E l e c t r i c  Energy P o t e n t i a l  (MBtuh* 30 y e a r s ) :  

.2  x 1 0 l 8  c a l  (Whi te  1975) 

. .Type o f  O v e r l a y i n g  Rock: B i o t i t e - Q u a r t z  H o n i z o n i t e  I n t r u s i v e  
( B i g g e r  1973). 

. . S i t e  Land S t a t u s  

. .To ta l  Acres 34,256 

S t a t e :  S t a t e  s e l e c t i o n s  have been made i n  area under S t a t e -  
hood Ac t .  

. .Geothermal Development S t a t u s :  

Used as r e s o r t  - swimming and t h e r a p e u t i c  pools .  Space h e a t i n g  o f  
o l d  l odge  i s  s t i l l  used. 

. .Local and S t a t e  A t t i t u d e  Toward Geothermal Development: 

Owners o f  the area a re  go ing  ahead w i t h  development. Local a g r i -  
c u l t u r a l  development i s  be ing  advocated by  t h e  S t a t e  as a renewable 
resource  as evidenced by The B i g  D e l t a  Land Sale 1378. 

..Land Use and P o p u l a t i o n :  

J u s t  a few year- round res ide r :  ... s, n a i n l y  m ine rs  l i v e  here.  The 
S t a t e  p lans  l a n d  s a l e s  i n  area. 

SITE LOCATION AND PHYSICAL DESCRIPTION 

SITE: Chena H o t  Sp r ings  

. . La t i t ude :  65" 03 '  N 

. .Longi tude:  146" 0 3 '  W 



. .Rect i1  i n e a r :  TlN, R2E, FM 

. .County: Nor th  S t a r  Borough 

. .Adjacent  Count ies:  None 

,.Topography 

Charac te r i zed  by  h i g h  r o l l i n g  h i 1  1s which r e f l e c t  t h e  dominant N.E. 
s t r u c t u r a l  t r e n d s  o f  t h e  Yukon-Tanana uplands. Drainage i s  den- 
d r i t i c  t o  t h e  s o u t h  and west. 

. .Present Land Use: 

Enclosed swimming pool , l u n c h  c o u n t e r l b a r ,  o v e r n i g h t  cabins,  gas 
s t a t i o n  and t h e r a p e u t i c  pool .  Area i s  used as summer r e s o r t  b y  
Fa i rba nks r e s i d e n t s  . 

. .Fu tu re  Land Use Plans: 

S p o r t s  p a v i l l i o n ,  r e n t a l  cab ins  and cab ins  f o r  sa le ,  s k i  s lopes, 
s t a b l e s ,  greenhouse, hyperponic  gardening (commerc ia l ) .  

. .Aes the t i cs :  

T y p i c a l  i n t e r i o r  Alaska. The s p r i n g  makes t h e  area a p o p u l a r  
r e t r e a t  f o r  Fai rbanks r e s i d e n t s .  

.4 . . H i  s t o r i c a l  /Arcl iaeol  o g i c a l  S i g n i f i c a n c e  : 

Discovered 1905 by F e l i x  Pedro g o l d  p rospec to r .  George Wi lson 
homesteaded and commerc ia l ized t h e  s p r i n g s  as a h e a l t h  spa. 
E r r a t i c  usage u n t i l  r e c e n t l y  (1953).  Use s i n c e  then  has s t e a d i l y  
i nc reased  u n t i l  today ( B i g g e r  1973). 

GEOLOGICAL/GEOPHYSICAL D E S C R I P T I O N  

SITE: Chena H o t  Sp r ings  

. .Geologic D e s c r i p t i o n  ( B i g g e r  1973) :  

S u r f i c i a l  d e p o s i t s  i n  t h e  area i n c l u d e  a l l u v i a l  f i l l  i n  t h e  v a l l e y  
f l o o r s  and c o l l u v i a l  on t h e  v a l l e y  w a l l s .  A l l u v i a l  fans have 
a c c e l e r a t e d  due t o  d e v a s t a t i o n  of v a l l e y  s i d e s  by a r e c e n t  f o r e s t  
f i r e .  

No ev idence has been found f o r  g l a c i a t i o n  a t  t h e  s p r i n g s  s i t e  b u t  
Pewe e t  a1 (1967) desc r ibes  evidence f o r  I l l i n o i s  g l a c i a t i o n  o f  Fan 
Mountain (1406 m) a t  t h e  head o f  Monument Creek. A i r  photos i n d i -  
c a t e  Ci rque bas ins  a r e  l o c a t e d  i n  t h e  v i c i n i t y .  

Matamorphic rocks  occu r  as r e s i s t a n t  ou tc rops  and r u b b l e  on h i g h  
r i d g e s  no r thwes t  and sou th  o f  t h e  h o t  s p r i n g s  and appear t o  be more 
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r e s i s t a n t  t o  wea the r ing  than  t h e  a d j a c e n t  g r a n i t i c  rocks.  Metamor- 
phism grades toward t h e  N o r t h  i n  t h e  area.  The Chena Hot  Sp r ings  
p l u t o n  i s  a b i o t i t i c - q u a r t z  monzoni te  i n t r u s i v e  w i t h  m i n o r  q u a r t z  
d i o r i t e  and ' g r a n i t e  v a r i a t i o n s .  
m a t e l y  24  km a long  a ENE a x i s  and 9.5 km i n  w i d t h .  

The e longa te  mass measures a p p r o x i -  

D u r i n g  an e a r l y  p e r i o d  o f  metamorphism, t h e  c r y s t a l l i n e  s c h i s t s  o f  
t h e  Yukon-Tanana Upland were deformed i n t o  130" c l i m a l  f o l d  
s t r i k i n g  NW-SE toward t h e  n o r t h e a s t  ( B r i t t a n  1970).  I n  t h e  Chena 
area, t h e  f o l d s  e x h i b i t  a N.S. o r i e n t a t i o n  about  t h e  marg in  o f  t h e  
p l u t o n  showing d i s r u p t i o n  d u r i n g  emplacement o f  t h e  p l u t o n .  

. .Geophysical Summary: 

A nea r  s u r f a c e  temperature survey d e t e c t e d  f o u r  areas o f  warm 
ground, fo rm ing  a l i n e a r  anomaly p a t t e r n  o r i e n t e d  188" a long  c o l d  
s p r i n g  Creek. I t  a l s o  i n d i c a t e d  t h a t  Cold S p r i n g  Creek extended a 
c o o l i n g  i n f l u e n c e  on t h e  s o i l  temperature.  A p o r t a b l e  geomagnetic 
survey o f  t h e  area was dominated by  a magnet ic  low o f  -280 gammas 
near  t h e  s p r i n g s .  T h i s  was i n t e r p r e t e d  t o  be due t o  hydrothermal  
a1 t e r a t i o n  o f  near  s u r f a c e  m i n e r a l s .  

A p a s s i v e  se i sm ic  survey was conducted b u t  was h inde red  by man made 
n o i s e s  and was n o t  i n t e r p r e t e d .  Radiogania l  Age D e t e r m i n a t i o n s  
were made o f  t h e  Chena p l u t o n  and an age o f  58.9 t 2.7 M.Y. was 
c a l c u l a t e d .  Using these de te rm ina t ions ,  i t  was concluded t h a t  
r a d i o g e n i c  m i n e r a l s  o f  t h e  p l u t o n  a r e  n o t  r e s p o n s i b l e  f o r  t h e  t o t a l  
thermal energy ma in fes ted  i n  t h e  s p r i n g s .  

Chemical and g r a d i e n t  a n a l y s i s  i n d i c a t e s  t h a t  m e t e o r i c  waters  c o u l d  
o b t a i n  p r o p e r  temperatures and a s s o c i a t e d  chemical c o n s t i t u e n t s  a t  
4 km assuming r a p i d  a d i a b a t i c  o f  waters .  

. .Geologic  Hazards: 

Rapid e r o s i o n a l  p a t t e r n s  and p o s s i b l e  pe rmaf ros t .  

RESERVOIR CHARACTERISTICS 

S I T E :  Chena Ho t  Sp r ings  

. . R e s e r v o i r  Temperature 

. .Sur face:  57°C ( W h i t e  1975) 

. .Subsurface: 140°C (Whi te  1975) 

, .Geochemical : 

S i 0  : 129°C (Wh i te  1975) 
Ma-a-Ca: 137°C (Whi te  1975) 



. . F1 ow Rates: 

..pH: 9.14 ( B i g g e r  1973) 

, .Tota l  D i s s o l v e d  S o l i d s :  388 ( B i g g e r  1973) Abnormal h i g h  f l u o r i d e  

. . F l u i d  Ch.ernistry: 

Si02 
A1 
Fe 
Ca 
Mg 
Na 
K 
L i  
N H 
HCa3 

so Cos 

85 
0.028 

1.3 
0.13 

3.3 
0.3 
2.7 

114.7 

--- 

110 

CJ 28.9 
F 18.6 
B r  
B 1.3 
PH 
Temp. "C 

--- 
9.14 

57 

. .Est imated N o n - e l e c t r i c  Energy P o t e n t i a l  Es t ima te  (MBtuh 30 y e a r s ) :  

.2  x 1 0 l 8  c a l  (Whi te  1975) 

. .Subsurface Area of R e s e r v o i r  Est imated:  

1.5 km2 (Whi te  1475) 
Thickness 1.5 Sm 
Volume 2.25 km 

LAND OWNERSHIP AND LEASING 

SITE: Chcna Hot  Spr ings 

. .Land Ownership 

T o t a l  Area: 34,256 
Federa l :  0 
S t a t e :  Remainder o f  PGRA appears t o  be i n  s t a t e  l a n d  g ran ts ,  men- 

t a l  h e a l t h  s e l e c t i o n s ,  and S t a t e  p a t e n t  pending lands.  Some 
o f  t h e  m ine ra l  r i g h t s  a r e  reserved i n  p a t e n t  pending lands.  
M ine ra l  c la ims  a r e  s taked i n  t h e  area. @ 

P r i v a t e :  149 acres of homestead 
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. .Ten ta t i ve  Lease Sa le  Dates: 

None planned. 

..Summary o f  Leas ing  S t a t u s  and Needs: 

No l e a s i n g  planned - any development w i  
l ands  a t  t h i s  t ime.  

r 

t ake  p l a c e  on p r i v a t e  

GEOTHERMAL DEVELOPMENT STATUS 

SITE: Chena Hot  Sp r ings  

..Present Development S ta tus :  

The resource  i s  be ing  u t i l i z e d  as a r e s o r t  area. An Olympic s i z e d  
swimming pool  and t h e r a p e u t i c  ba th  a r e  p r e s e n t l y  employed i n  t h e  
r e s o r t  system. Space h e a t i n g  of l odge  and greenhouse i s  a l s o  
t a k i n g  p lace .  

. .Pro jec ted  o r  Planned Development: 

The owners have expressed q u i t e  a b i t  o f  enthus iasm f o r  develop- 
ment. T h e i r  p lans  i n c l u d e  a s k i  r e s o r t ,  a g r i c u l t u r a l  development 
and r e s o r t  development. They f e e l  w i t h  a 70 m i l e  y e a r  round road 
open t o  Fa i rbanks  they  can have a ma jor  development and a b u i l t - i n  
market .  Some o f  t h e  l e a s t  c a p i t a l  i n t e n s i v e  aspec ts  shou ld  be 
b u i l t  i n  1979 i n c l u d i n g  greenhouses. A s p o r t s  p a v i l l i o n  i s  be ing  
cons ide red  as we1 1 as more r e s o r t  cab ins  and t h e  l i k e .  The p lans  
a r e  n o t  complete f o r  t h e  f i n a l  development p i c t u r e .  The S t a t e  o f  
A laska p lans  t o  upgrade t h e  road t o  Fai rbanks.  S t a t e  l a n d  s i t e s  
may a1 low o p p o r t u n i t i e s  f o r  f u t u r e  u t i 1  i z a t i o n s .  

INSTITUTIONAL CONSIDERATIONS 

SITE: Chena Ho t  Sp r ings  

. . I n s t i t u t i o n a l  Requirements: 

There a r e  no requ i rements  f o r  development on p r i v a t e  lands.  

S t a t e  development would r e q u i r e  i ssuance o f  p e r m i t s  as p r e s c r i b e d  
b y  l e a s i n g  r e g u l a t i o n s .  

. .Agency and Pub1 i c  A t t i  tudes:  

S t a t e  i s  committed t o  development o f  a g r i c u l t u r e .  T h i s  a rea  i s  
b e i n g  cons idered as a p o t e n t i a l  a g r i c u l t u r a l  s i t e .  

. .Status o f  Requirements ( i . e .  , E I A / E I S  Requirements: 
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None s t a r t e d  . None requ i red. 

E N V I  RONFIENTAL FACTORS 

SITE: Chena Hot Sp r ings  

( E x t r a c t e d  from t h e  Yukon Regional  P r o f i l e )  

. . CL IMATE : 

. . P r e v a i l i n g  Winds: 

. . P r e c i p i t a t i o n  (Annual ) :  14" (36  cm> w i t h  61" (155 cm) SN. 

..Days o f  Sunshine (Annual ) :  

. .Average Temperature: 

Minimum: -59°F (-51°C) 
Maximum: 92°F (33°C) 

..Degree Days (annua l ) :  15,000 

. . A I R  QUALITY: 

I n t e r i o r  A laska has problems of  temperature i n v e r s i o n s .  

. .WATER QUALITY: 

Fresh wa te r  may be a problem i n  t h e  immediate area. Cold S p r i n g  
Creek does f low accep tab le  water  a c c o r d i n g  t o  t h e  owner. 

. .NOISE:  

T h i s  i s  l o c a t e d  w i t h i n  one of t h e  m a j o r  m i n i n g  areas i n  Alaska and 
n o i s e  i s  a s s o c i a t e d  w i t h  a c t i v i t i e s .  

. .BIOLOGICAL: 

. .Dominant F l o r a :  

Upland spruce and hardwood f o r e s t  (non commercial)  A l t e r e d  by 
f o r e s t  f i r e .  Low b i r c h  regrowth.  

..Dominant Fauna: 

M i n t e r  moose concen t ra t i ons ,  b l a c k  bear, summer c a r i b o u  range 
and some anadromous f i s h  i n  area. 
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TRANSPORTATION AND UTILITIES 

SITE: Chena Hot Sp r ings  

. . U t i 1  i ty o r  Energy Transmiss ion C o r r i d o r s  and F a c i l i t i e s  

None. All S t a t e  lands r e s e r v e  s e c t i o n  l i n e s  f o r  c o r r i d o r s  t h a t  
would be used f o r  t r a n s m i s s i o n  l i n e s .  

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l i t i e s :  

Chena Ho t  Sp r ings  road connec t ing  w i t h  Fai rbanks t o  s e r v i c e  Chena 
Hot  Sp r ings .  

. .Other:  

Trans-Alaska P i p e l i n e  crosses t h e  highway i n  t h e  Fa i rbanks  area 
a p p r o x i m a t e l y  60 m i l e s .  

POPULATION 

SITE: Chena Hot Sp r ings  

. .General D e s c r i p t i o n  o f  P o p u l a t i o n :  

C l o s e s t  p o p u l a t i o n  c e n t e r  i s  Fai rbanks 70 m i l e s  away w i t h  a popu- 
l a t i o n  o f  30,462. 

P o p u l a t i o n  d e n s i t y  w i t h i n  10 m i l e s  o f  t h e  s i t e  i s  less than 1 p e r  
square m i l e .  (Sel  kregg 1973) 

. .Economics 

. .Present Land Use: 

The p r e s e n t  economics i s  based on t h e  H o t  Sp r ings  Resor t .  The 
employment f i g u r e s  a r e  such t h a t  a s i n g l e  f a m i l y  runs t h e  
lodge.  Gold m i n i n g  c o n t i n u e s  i n  t h e  area s p o r a d i c a l l y .  

. .Future Land Use: 

A m a j o r  development such as a s k i  r e s o r t  would produce an 
economic base f o r  more people t o  work i n  s e r v i c e  i n d u s t r i e s .  
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CIRCLE 

C i r c l e  h o t  s p r i n g s  i s  l o c a t e d  137 m i l e s  n o r t h e a s t  o f  Fa i rbanks on a s p u r  
o f  t h e  Steese Highway. S ince  t h e r e  i s  a road t o  i t  and an a i r s t r i p  
C i r c l e  h o t  s p r i n g s  i s  one of t h e  b e s t  p rospec ts  i n  t h e  S t a t e  f o r  f u t u r e  
geothermal development. An a g r i c u l t u r a l  a d a p t a t i o n  u t i 1  i z i n g  t h e  t rans -  
p o r t a t i o n  system such as commercial greenhouses would be a l i k e l y  c a n d i -  
d a t e  f o r  t h i s  s i t e .  

The sp r ings  a r e  l o c a t e d  i n  S e c t i o n  34, T8N, R15E o f  t h e  Fa i rbanks  
b le r id ian .  The 15 acres  immediate ly  around t h e  s p r i n g s  i s  owned by  t h e  
C i r c l e  Ho t  Spr ings  Resor t .  Doyon N a t i v e  C o r p o r a t i o n  has se lec ted  lands  
i n  t h e  area. There i s  a f e d e r a l  f a c i l i t y  w i thd rawa l  and ( d ) ( l )  and 
( d ) ( 2 )  lands  i n  t h e  PGRA. There i s  some q u e s t i o n  as t o  whether t h e  
S t a t e  o f  Alaska has s e l e c t e d  l a n d  i n  t h e  PGRA as w e l l .  ( d ) ( 2 )  l a n d  
s t a t u s  has r e c e n t l y  been changed t o  conform t o  the  A n t i q u i t i e s  Ac t  
w i thd rawa l  December 1 , 1978 c r e a t i n g  a n a t i o n a l  monument. 

The l a n d  use i n  C i r c l e  h o t  sp r ings  r e v o l v e s  around t h e  lodge, g o l d  
m i n i n g  and some subsis tence.  The energy consumption f o r  t h e  area runs  
about  50 kw. The energy i s  s u p p l i e d  by  a d i e s e l  genera tor .  The con- 
sumption is  between 12,000 and 15,000 g a l l o n s  acco rd ing  t o  c o n s u l t a n t  
B i l l  Ogle. 

These s p r i n g s  have been t h e  s i t e  of a r e s o r t  f o r  many years.  The l a n d  
was homesteaded by  Frank Leach i n  1918, b u t  t h e  s p r i n g s  were used l o n g  
b e f o r e  t h a t .  The p r e s e n t  i n s t a l l a t i o n  c o n s i s t s  o f  a 22 room h o t e l  and 
13 cab ins ,  v a r i o u s  o u t  b u i l d i n g s ,  and a l a r g e  swimming pool, a l l  heated  
from t h e  sp r ings .  The sp r ings  themselves i s s u e  from a h i l l  immedi.ately 
behind t h e  b u i l d i n g s .  The water  i s  c i r c u l a t e d  th rough t h e  b u i l d i n g s  b y  
g r a v i t y  f l ow ,  except  f o r  a smal l  pump used f o r  t h e  t h i r d  f l o o r  o f  t h e  
h o t e l .  

The s p r i n g s  i s s u e  a t  1704 l i t e r s / m i n u t e  w i t h  a s u r f a c e  tempera ture  o f  
59.5"C. The b e s t  guess a t  t h e  r e s e r v o i r  tempera ture  i s  145"C, u s i n g  an 
average lgochemica l  i n d i c a t i o n .  The e s t i m a t e  of s t o r e d  p o t e n t i a l  i s  
.75 x 10 c a l o r i e s  acco rd ing  t o  t h e  U.S. Geo log ica l  Survey a l though  
ve ry  s p e c u l a t i v e .  

T h i s  resource  c o u l d  produce between 30-40 kw o f  , e l e c t r i c  power if a 
b i n a r y  genera to r  were i n s t a l l e d  acco rd ing  t o  c o n s u l t a n t  B i l l  Ogle i n  a 
r e p o r t  conducted f o r  Sandia Labora to r ies .  He mentioned t h a t  t h e r e  was 
no c o l d  water  supp ly  w i t h i n  2 m i les ,  b u t  t h a t  t h e  r e s o r t  consumes t h e  
s p r i n g s  waters  a f t e r  c o o l i n g .  

Some a g r i c u l t u r e  has been i n i t i a t e d  i n  t h e  p a s t  w i t h  l i m i t e d  success a t  
t h e  s p r i n g s .  A new t w i s t  i n  t h e  a g r i c u l t u r a l  u t i l i z a t i o n  m i g h t  come 
w i t h  t h e  i n t r o d u c t i o n  o f  t he  f l ower  i n d u s t r y  t o  t h e  p r e s e n t  greenhouses. 
The i n d u s t r y  i s  j u s t  beg inn ing  and i s  f l o u r i s h i n g  i n  t h e  Fa i rbanks  area. 
The s t r a i n s  of roses  grown a r e  un ique i n  a l l  t h e  wor ld .  T h i s  type  of 
a g r i c u l t u r e  i s  be ing  t e s t e d  a t  t h e  U n i v e r s i t y  o f  A laska ' s  exper imenta l  
greenhouse u t i l i z i n g  t h e  waste h e a t  from a g e n e r a t i n g  s t a t i o n  and has 
proved ve ry  successfu l .  T h i s  would i n d i c a t e  an a p p l i c a b i l i t y  t o  h o t  
s p r i n g s  t h a t  seems reassu r ing .  I f  success fu l  i n  t h e  i n i t i a l  y e a r  of 
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e x p e r i m e n t a t i o n ,  f u r t h e r  expansion i s  expected which w i l l  e v e n t u a l l y  
l e a d  t o  f u l l  u t i l i z a t i o n  o f  t h e  s p r i n g s .  

A p o t e n t i a l  l a n d  t i t l e  problem e x i s t s  i f  t h e  S t a t e  o f  Alaska and t h e  
Doyon N a t i v e  C o r p o r a t i o n  have s e l e c t e d  t h e  same l a n d  o u t s i d e  t h e  r e s o r t  
area.  F u r t h e r  i n f o r m a t i o n  i s  needed t o  determine t h i s  l a n d  s t a t u s .  
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SITE DATA SUMMARY 
n 

SITE: Circle 

..Physical Reservoir Data 

. .Temperature " C  

Surface: 54°C (White 1975) 59.5" (Owners Report) 
Subsurface: 145°C (White 1975) 

. .Estimated Non-Electrical Potential (MBtuh* 30 years) speculative: 

. 2  x 10l8 Cal (White 1975) 

..Type of Overlaying Rock: 

Granite intrusive (White 1975) 

. .Estimated Depth t o  Top of Reservoir (meters): 

1 . 5  km (White 1975)  

. .S i te  Land Status 

. .Total  Acres 

Federal : 67,915 
State:  Selections Possible 
Private: Homestead and Mining Patents 
Other: Native Allotments n o t  Transferred 

. .Geothermal Development Status: 

S i t e  o f  a resor t  for many years. The land was homesteaded by Frank 
Leach i n  1918 b u t  apparently the springs were used long before 
t h a t .  The present instal la t ion consists of a 22 room hotel a n d  13 
cabins, various outbuildings and a large swimming pool, heated by 
the springs (Ogle, 1976) .  . 

. .Land Use and  Population: 

The present land use for  the area i s  for a resor t  and  for  placer 
mi n i ng . 

. .Comments and Crit ical  Issues: 

Some family members opposed t o  large scale development. Fresh 
water i s  not found within 2 miles. 
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S I T E  LOCATION AND PHYSICAL D E S C R I P T I O N  

SITE: C i r c l e  

. . L a t i t u d e :  65" 29 '  N 

. .Longi tude:  144" 39 '  W 

. . R e c t i l i n e a r :  C i r c l e ,  B-2, T8N, R15E, S e c t i o n  34, FM 

..Topography: 

The C i r c l e  area i s  p a r t  o f  t h e  c e n t r a l  p l a t e a u  o f  Alaska. The 
p l a t e a u  i n  t h i s  area c o n s i s t s  o f  broad r o l l i n g  mountains, d i s s e c t e d  
b y  d e n d r i t i c  drainage. 

. .Present Land Use: 

The l a n d  around t h e  s p r i n g s  i s  used f o r  t h e  r e s o r t .  P l a c e r  g o l d  
c o n c e n t r a t i o n s  a r e  mined i n  t h e  area. 

. .Fu tu re  Land Use Plans:  

A g r i c u l t u r e .  

..Historical/Archaeological S i g n i f i c a n c e :  

The Doyon C o r p o r a t i o n  has a p p l i e d  f o r  c e m e t a r y / h i s t o r i c a l  s i t e s  i n  
t h e  area under t h e  Alaska N a t i v e  Claims S e t t l e m e n t  Act .  

GEOLOGICAL/GEOPHYSICAL D E S C R I P T I O N  

S I T E :  C i r c l e  

. .Geologic D e s c r i p t i o n :  

T h i s  area i s  l o c a t e d  a t  t h e  approx imate boundary o f  t h e  Yukon F l a t s  
g e o l o g i c  p r o v i n c e  and t h e  Yukon-Tanana upland and Eagle t r o u g h  
p rov ince .  Ma jo r  f a u l t i n g  does o c c u r '  i n  t h e  area. One system a r c s  
i n  a no r thwes t  t r e n d  w i t h  t h e  base o f  t h e  a r c  SW. The o t h e r  f a u l t s  
g e n e r a l l y  t r e n d  n o r t h e a s t  and a r e  more en-echelon. 

A f a u l t  t r e n d i n g  t o  t h e  no r thwes t  i s  found a long  t h e  base o f  t h e  
mountains t o  t h e  n o r t h  i n  t h e  C i r c l e  area. To t h e  no r th ,  t h e  rocks  
a r e  p redominan t l y  e o l i a n .  To t h e  south,  t h e  basement i s  Pa leozo ic  
and Precambrian s c h i s t  q u a r t z i t e  and gneiss.  To t h e  sou th  and 
west, Cretaceous i n t r u s i v e  g r a n i t e  ou tc rops  (Se l  kregg, 1976). 

Rocks assoc ia ted  w i t h  t h e  s p r i n g s  a r e  these g r a n i t e s  and t h e  
c o u n t r y  r o c k  which i s  s c h i s t  (Waring, 1965).  A l l u v i a m  cove rs  t h e  
s lopes  o f  t h e  mountains.  
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3 A ' )  

. .Geophysical Summary: 

None to date. 

. . Geol og i c Haza rds : 

Moderate earthquake hazard. There a re  erosional problems 
associated w i t h  breakup and permafrost. 

RESERVO I R CHARACTER I ST I CS 

SITE: Circle 

. .Reservoir Temperature: (White) 

. .Surface: 54°C (55.9) . .Subsurface: 145°C . .Geochemical : 

S i 0  : 135°C 
Na-f-Ca: 143°C 

. .Flow Rates: 494 lpm White 1704 cpm (owner) 

. .Total Dissol ved Sol ids: 

si$ 
A1 
Fe 
Ca 
Mg 
Na 
K 
Li 
N H  
H C a 3  
c03 
E 4  
F 
Br 
B 

Temp. "C 
PH 

95 
0.012 --- 

20.8 
0.3 

9.8 
0.34 
0.1 

184.6 

230 

--- 
96 

$49 
9.7 

1.1 
7.58 

--- 

57 

. .Estimated Non-electric Energy Potential ( M B t u h  30 years):  

.2 x 1 O I 8  Cal (White 1975) estimated; .75  x 1 O I 8  cal (Geotherm) 



LAND OWNERSHIP AND LEASING 

SITE: C i r c l e  

..Land Ownership: 

T o t a l  Area: 67,915 
Federa l .  There a r e  Federal f a c i l i t y  w i thd rawa ls .  ( d ) ( l )  and 

( d j ( 2 )  c l a s s i f i c a t i o n  i n  area.  
S t a t e :  Yukon Regional P r o f i l e  says t h a t  t h e  S t a t e  has s e l e c t e d  t h e  

area  under  terms o f  t h e  Statehood Ac t .  
P r i v a t e :  N a t i v e  p o p u l a t i o n  has l o c a t e d  cemetary h i s t o r i c a l  s i t e s  

and r e g i o n  w i thdrawals .  There a r e  p r i v a t e  p l a c e r  g o l d  c l a i m s  
i n  t h e  area  as w e l l  as t h e  r e s o r t  homestead. 

..Summary o f  Leas ing  S t a t u s  and Needs: 

None planned. I f  S t a t e  does have land,  some p o t e n t i a l  a g r i c u l t u r a l  
s a l e  c o u l d  then t a k e  p lace .  

GEOTHERMAL DEVELOPMENT STATUS 

SITE: C i r c l e  

. .Present  Development S ta tus :  

There a r e  severa l  s p r i n g s  i s s u i n g  from t h e  s i d e  o f  t h e  h i l l  immedi- 
a t e l y  behind t h e  b u i l d i n g s  a t  t h e  s i t e .  The i n s t a l l a t i o n  c o n s i s t s  
o f  a 22 room h o t e l  and 13 cabins,  v a r i o u s  o u t b u i l d i n g s ,  and a l a r g e  
swimming pool ,  a l l  heated from t h e  sp r ings .  The water  i s  c i r c u -  
l a t e d  th rough t h e  b u i l d i n g s  by  g r a v i t y  f l o w ,  excep t  f o r  a smal l  
pump used f o r  t h e  t h i r d  f l o o r  o f  t h e  h o t e l .  The p ipes  a r e  
gradua l  l y  r u s t i n g  away, l e a d i n g  t o  an a p p r e c i a b l e  maintenance 
problem. 

. . P r o j e c t e d  o r  Planned Development: 

An exper imenta l  greenhouse w i l l  be e r e c t e d  i n  t h e  1979 summer 
season t o  t e s t  t h e  economic v i a b i l i t y  o f  rose  p r o d u c t i o n  a t  t h e  
s p r i n g  s i t e .  

INSTITUTIONAL CONSIDERATIONS 

SITE: C i r c l e  

. . I n s t i t u t i o n a l  Requirements: 

S ince  t h e  sp r ings  a r e  owned p r i v a t e l y  t h e  o n l y  requ i rements  a r e  
meet ing  t h e  S t a t e  and Federa l  env i ronmenta l  s tandards .  
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Q . .Agency and Pub1 i c  A t t i  tudes: 

S t a t e  i s  p r e s e n t l y  c o n s i d e r i n g  t h i s  and o t h e r  areas o f  t h e  i n t e r i o r  
f o r  a g r i c u l t u r a l  l and  sa les .  

. .Sta tus  o f  Requirements ( i . e . ,  E I A / E I S  Requirements: 

Non s t a r t e d .  None requ i red .  

ENV I ROMMENTAL FACTORS 

SITE: C i r c l e  

( E x t r a c t e d  f rom t h e  Yukon Regional P r o f i l e )  

. .CLIMATE: 

. . P r e c i p i t a t i o n  (Annual ) :  14" ( 3 6  cm) w i t h  61" (155 cm) of Snow 

. .Average Temperature: 

Summer: 
Win ter :  
Minimum: -60°F ( -51 "C) 
Maximum: 94°F (34OC) 

38 t o  72°F (3" t o  22°C) 
-22 t o  20°F ( -29"  t o  -6°C) 

. .Degree Days (Annua l ) :  14,700 

. . A I R  QUALITY: 

Poss i  b l  e tempera ture  i n v e r s i o n s .  

. . GEOLOG I C  FACTORS: 

M i  n imal ear thquake.  

..WATER QUALITY: 

No f r e s h  wa te r  w i t h i n  2 m i l e s .  
0.5 cu. f t / s e c / m i .  sq. Hazard of f l o o d i n g  d u r i n g  breakup. 

Mean annual r u n o f f  i s  app rox ima te l y  

. .BIOLOGICAL: 

. .Dominant F l o r a :  

Upland spruce, hardwood f o r e s t ,  l ow land  brush, bog and muskeg. 

..Dominant Fauna: 

Car ibou,  moose, b l a c k  bear. 
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TRANSPORTATION AND UTILITIES 

S I T E :  C i r c l e  

. .U t i l i t y  o r  Energy Transmiss ion C o r r i d o r s  and F a c i l i t i e s  

None. 

. . T r a n s p o r t a t i o n  C o r r i d o r s  or F a c i l i t i e s :  

The C i r c l e  Hot Sp r ings  road i s  an 8 m i l e  ( 1 3  km) spu r  o f f  t h e  
Steese Highway. T h i s  l a n d  c l o s e s  for  t h e  w i n t e y  about  November. 

POPULATION 

SITE:  C i r c l e  

. .General D e s c r i p t i o n  o f  Popu la t i on :  

The p o p u l a t i o n  o f  C i r c l e  Hot  Sp r ings  f l u c t u a t e s  seasona l l y .  The 
summer p o p u l a t i o n  i s  i n  t h e  neighborhood o f  90 f u l l  t i m e  r e s i d e n t s ,  
i n  t h e  w i n t e r ,  about  22. 

. .Economics 

. .Present  Land Use: 

The area has an econom 
r e s o r t  and subsis tence.  

The s p r i n g s  has an a i r s  

. .Future Land Use: 

A g r i c u l t u r a l  development. 
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SITE: f4cCartney 

RESOURCE: Hot  Sp r ings  (Waring) 

LATITUDE & LONGITUDE: 65" 0 4 '  N 142" 45 '  N Approx. 

QUADRANGLE: Char ley R i v e r  T3N, R24E, FM Approx. 

B A R R 1  ER: Remote 

RECOMMENDATION: E x p l o r a t i o n  

DE SCR I PT I ON : 

Located w i t h i n  t h e  f l a t  creek PGRA 39,984 a c r e s  on t h e  N o r t h  Slope 
o f  M t .  Sorenson. The s p r i n g s  were r e p o r t e d  t o  Waring i n  1917 by  
C.H. McCartney. He r e p o r t e d  t h a t  t h e  h o t  s p r i n g s  were p r o b a b l y  
i s s u i n g  from t h e  s lopes above F l a t  Creek, a t r i b u t a r y  t o  Char ley 
R i v e r .  Dur ing  t h e  w i n t e r ,  F l a t  Creek s t a y s  open a long  p a r t  o f  i t s  
upper cou rse  about  which c o n s i d e r a b l e  vapor r i s e s .  No ven ts  o r  
hydrogen-sul  ph ide  was noted. 

The rock  near  t h e  s p r i n g s  i s  p r o b a b l y  an a n c i e n t  s c h i s t ,  which 
occupies a c o n s i d e r a b l e  area near  t h e  headwaters o f  F l a t  Creek. 
Devonian t o  M i s s i s s i p p i a n  sediments as we1 1 as Cretaceous g r a n i t e  
rocks o u t c r o p  i n  t h e  immediate area. The heated wa te r  p o s s i b l y  
r i s e s  a long  t h e  c o n t a c t  zone between one o f  i n t r u s i v e  g r a n i t e s  and 
t h e  o l d e r  sed.iments. ( V a r i n g  1917) 

Ex tens i ve  f a u l t i n g  i s  noted i n  t h e  area ( S e l k r e g g  1976). 

Nava r e p o r t e d  a 20-25 meter  wide snow f r e e  mound i n d i c a t i n g  thermal  
a c t i v i t y .  No w a t e r  c o u l d  be seen d r a i n i n g  from t h e  area from t h e  
a i r .  

S O C I O - E C O N O M I C :  

The l a n d  i n  t h i s  area has been s e l e c t e d  b y  t h e  Doyon Regional  
C o r p o r a t i o n  under terms o f  t h e  Alaska N a t i v e  Land Claims S e t t l e m e n t  
Act .  Lands i n  t h e  area t o  t h e  west  a r e  ( d ) ( l )  u n t i l  t h e  Char ley 
R i v e r  i s  reached. The lands around t h e  Char ley R i v e r  have been 
i n c l u d e d  i n  t h e  w i l d  and scen ic  r i v e r s  system (P.L.O. 5654). T h i s  
i s  s u b j e c t  t o  l i t i g a t i o n  

The s p r i n g s  a r e  ve ry  remote w i t h  Eagle 45 m i l e s  (72 km) t h e  n e a r e s t  
p o p u l a t i o n  c e n t e r .  Flum Creek 5 m i l e s  ( 8  km) t o  t h e  South has an 
a i rpo  rt o f  q u e s t  i onabl e ma i n  tenance. 

S ince t h e r e  i s  no p robab le  use r  i n  t h e  area a t  t h i s  t ime,  i t  i s  
premature t o  p r e d i c t  an end use. The N a t i v e  community p r o b a b l y  has 
t i t l e  t o  t h e  sp r ings ,  a r e s o r t ,  a g r i c u l t u r a l  c e n t e r  o r  comb ina t ion  
o f  b o t h  would be a good guess a t  t h i s  t i m e  f o r  f u t u r e  use. U n t i l  
e x p l o r a t i o n  takes  p l a c e  n o t h i n g  c o n c r e t e  can be planned. 
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ENVIRONMENT:  

(Extracted from the Y u k o n  Regional Prof i le ) .  

The nearest climatological recording s ta t ion i s  Eagle. Summer 
temperatures average 37" t o  73°F (3" t o  22°C). Winter temperatures 
average -24 t o  25°F (-31 t o  -4°C).  Extremes of -75" and 95" (-60" 
and 34°C) have been recorded. Precipitation averages 11"  (28 cm) 
50" (125 cm). Heating degree days average 15,000. 

The area i s  forested with a dominance of u p l a n d  spruce hardwood 
forests .  There are bear, moose, Da'll sheep and caribou population 
i n  the area. 

The area i s  underlain by continuous permafrost. There i s  also some 
potential for f l o o d  hazards and  snow sl ides .  

Key Contact: Planner, Doyon Regional Corporation 

R E F E R E N C E :  

Waring 1917 
Y u k o n  Prof i le  
Nava e t  a1 1974 
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SITE: Wol f e  

RESOURCE: Ho t  Spr ings (Waring 1965) 

LATITUDE & LONGITUDE: 65" 13'N 144' 29 '  W 

QUADRANGLE: C i r c l e  T5N, R16E, FM 

BARRIER:  Remote 

RECOMMENDATION: E x p l o r a t i o n  

DESCRIPTION : 

Located w i t h i n  t h e  B i g  Windy Creek P.G.R.A. 28,644 ac res  (11,592 
h e c t a r e s ) .  The s p r i n g s  a r e  l o c a t e d  on t h e  C i r c l e  quadrangle map 
a l o n g  t h e  n o r t h  bank o f  t h e  B i g  Windy Creek. 

The u n d e r l y i n g  r o c k  u n i t s  a r e  Pa leozo ic  and Precambrian s c h i s t  
q u a r t z i t e ,  and gneiss;  p r imary  e a r l y  Pa leozo ic  s l a t e ,  p h y l l i t e ,  
s c h i s t ,  graywacke (Sel  kregg 1976). 

Cretaceous i n t r u s i v e  rocks  o f  g r a n i t e  o r i g i n  o u t c r o p  on t h e  Happy 
Jack mountains sou th  o f  t h e  s p r i n g .  The s p r i n g s  l i e  c l o s e  t o  t h e  
c o n t a c t  o f  t h e  g r a n i t e  and Precambrian rocks.  Ma jo r  f a u l t s  ciut t h e  
area t r e n d i n g  n o r t h e a s t  (Sel  kregg 1976) .  

The area has been h e a v i l y  g l a c i a t e d .  Drift d e p o s i t s  a r e  abundant 
i n  t h e  area. 

Nava r e p o r t e d  i n  1974 t h a t  t h e  Waring s i t e  was l o c a t e d  i n  a s teep  
r o c k  w a l l e d  canyon hav ing  a l i t t l e  v e g e t a t i o n  on i t s  n o r t h  s lopes. 
The o n l y  r e a l  v e g e t a t i o n a l  e f f e c t  was t h a t  produced by a h a l f  dozen 
deciduous t r e e s  above a rocky  s i d e  h i l l  from which t h e  snow had 
c o m p l e t e l y  me1 t e d .  These were a1 1 a e r i a l  obse rva t i ons .  

S O C I O - E C O N O M I C :  

The l a n d  area w i t h i n  t h e  P.G.R.A. i s  f e d e r a l  lands.  There i s  a 
p o r t i o n  i n  t h e  E i l s o n  m i l i t a r y  rese rve .  The m a j o r i t y  o f  l a n d  
i n c l u d i n g  t h e  s p r i n g s  a r e  l o c a t e d  i n  ( d ) ( l )  N a t i o n a l  I n t e r e s t  l ands  
under  terms o f  t h e  Alaska N a t i v e  Claims S e t t l e m e n t  Act. T h i s  
c l a s s i f i c a t i o n  c o u l d  a1 low development. 

The area i s  q u i t e  remote. B i g  Windy Creek d r a i n s  i n t o  t h e  Yukon 
R i v e r .  The n e a r e s t  road o r  p o p u l a t i o n  area i s  C i r c l e  Ho t  Spr ings 
16 m i l e s  (76  km) t o  t h e  n o r t h .  The s p r i n g s  area i s  unpopulated. 
E x p l o r a t i o n  i s  needed t o  determine t h e  e x t e n t  o f  t h e  resource. 
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Yukon F l a t s  N a t i o n a l  Monument has been des igna ted  i n  t h i s  area. I t  
i s  assumed t h a t  t h i s  s p r i n g  i s  n o t  i n c l u d e d  i n  t h e  monument f rom 
t h e  1 i m i t e d  i n f o r m a t i o n  a v a i l a b l e .  



E NV I RONM E NT : 

( E x t r a c t e d  from t h e  Yukon Regional  P r o f i l e ) .  

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  C i r c l e  Ho t  Spr ings.  
The summer temperatures average 38" t o  72°F ( 3 "  t o  22°C) w i n t e r  
-22" t o  30°F (-30" t o  -1°C). Extremes o f  -90" and 94°F (-51" and 
34°C) have been recorded. P r e c i p i t a t i o n  averages 11" (28 cm) 
i n c l u d i n g  53" (135 cm) o f  snow. 

The area i s  f o r e s t e d  w i t h  dominance of up land  spruce hardwood 
f o r e s t s .  There a r e  bear,  moose, D a l l  sheep, and c a r i b o u  p o p u l a t i o n  
i n  t h i s  area. 

The a rea  i s  u n d e r l a i n  by  con t inuous  pe rmaf ros t .  There a r e  a l s o  
p o t e n t i a l  f l o o d  hazards a l o n g  B i g  Windy Creek. 

Key Contact :  BLM Fai rbanks 

REFERENCE: 

Waring 1965 
Yukon P r o f i l e  
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SITE: Glacier 
A 

R E S O U R C E :  

LATITUDE & L O N G I T U D E :  63" 49' N 151" 15' W 

Q U A D R A N G L E  : M t .  McKi nl ey T14S, R19W, FM Approx. 

B A R R I E R :  Remote 

RECOMMENDATION: Expl o r a t i o n  

Reported Hot Springs (!daring 191 7 )  

DESCRIPTION: 

Located 40 miles ( 6 4  km)  n o r t h  of M t .  McKinley. J.D. Courtney who 
resided a t  g lacier  in the upper Kantishna River Basin reports t h a t  
warm springs probably r i s e  6 or 8 miles (10 t o  13 km) west o f  
Glacier. This area has many subsidence holes, a few acres i n  area 
and  as much as 15 meters below normal ground level.  They contain 
dead trees standing in water t h a t  remains unfrozen tho roughou t  the 
winter. The sunken areas are probably depressions i n  the uneven 
surface of the glacial gravels and clays t h a t  cover parts of the 
regions. Distinctly thermal water may issue from springs in some 
of these depressions (blaring 1917) .  

The area i s  covered with alluvium. Late Precambrian a n d  early 
Paleozoic highly metamorphosed c l a s t i c  rocks, including a r g i l l i t e ,  
graywacke, phyl i t t e ,  quartzite a n d  gneiss (Sel kregg 1976) .  

S O C I O - E C O N O M I C :  

The reported springs a.re located within the nor th  addition t o  Mt. 
McKinley National Park. The land t i t l e  i s  with the Federal Govern- 
ment under management of the National Park Service. 

The area i s  very remote with no land transportation system i n  the 
immediate vicini ty .  A winter t r a i l  leads from Wonder Lake within 
the national park near the area on t o  the North. There i s  a road 
t o  Wonder Lake 15 miles ( 2 4  km) t o  the North open in the summer. 
If the park expands, 2 possible park f a c i l i t y  might be developed 
around a h o t  springs such as this .  

The nearest vil lage i s  Glacier. There i s  no industry in the 
1 oca1 i ty. 

ENVIRONt4ENT:  

(Extracted from the Y u k o n  Regional Prof i le)  

The nearest climatological recording s ta t ion i s  Lake Minchumina 35 
miles (56 km) t o  the Northwest. Summer temperatures average 38" t o  
68°F (3"  t o  20°C). Winter -14" t o  26°F (-25" t o  -3°C). Extremes 
of -52" and 89°F (-52" t o  3 2 O C )  have been recorded. Precipitation 
averages 13" (33°C) including 50" (127  cm) of snow. Average wind 
i s  E N E  6.1 kts. 

@ 
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The dominant f l o r a  i s  t h a t  o f  m o i s t  t u n d r a  g r a d i n g  t o  up land  spruce 
hardwood f o r e s t .  H igh  brush dominates t h e  s t ream bottom. Car ibou, 
moose, bear  and f u r  b e a r i n g  animals  abound i n  t h i s  area. T h i s  area 
i s  a moderate use wa te r fow l  range. 

Cont inuous pe rmaf ros t  i s  p resen t .  

Key Contact :  M t .  McKin ley Park Super in tenden t  

REFERENCE: 

Waring 1917 
Yukon P r o f i l e  
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S I T E :  Courtney 

RESOURCE: Reported H o t  Sp r ings  

LATITUDE & LONGITUDE: 63" 53 '  N 15" 4 3 '  W 

QUADRANGLE : M t .  McKi n l  ey T12S, R1 GW, FM Approx. 

BARRIER: Remote 

RECOMMENDATION: Expl o r a t i o n  

D E S C R I P T I O N :  

Located 15 m i l e s  ( 2 4  km) west  o f  t h e  Forks J u n c t u r e  on t h e  T o k l a t  
R i v e r .  The l o c a l i t y  has a s e r i e s  o f  ac re -s i zed  and l a r g e r  sunken 
areas up t o  15 meters l o w e r  than  t h e  su r round ing  lands.  Unfrozen 
water  stands i n  t h e  bot tom o f  these s inks .  Thermal waters  may 
cause t h i s  phenomenon, or l o c a l  c o n d i t i o n s  may be such t h a t  i t  
p r o t e c t s  t h e  s u r f a c e  waters  f rom f r e e z i n g  (Waring 1917).  

F o r  t h i s  reg ion,  t h e  waters  o f  b o t h  T o k l a t  R i v e r  and r.loose R i v e r  
s i n k  f o r  s t r e t c h e s  of a m i l e  o r  two and reappear a p p a r e n t l y  warmed 
(Waring 191 7 ) .  

Most o f  t h e  rocks i n  t h e  area a r e  u n d i f f e r e n t i a l  d e p o s i t s .  The 
Kant ishna h i l l s  t o  t h e  sou th  r e v e a l  a sedimentary t o  metamorphized 
sequence i n  age from l a t e  Precambrian t o  M i s s i s s i p p i a n  (Sel k regg  
1976).  

SOCIO-ECONOMIC:  

T h i s  r e p o r t e d  thermal l o c a l i t y  i s  w i t h i n  t h e  n o r t h  a d d i t i o n  t o  M t .  
McKin ley N a t i o n a l  Park. The l a n d  i s  under management o f  t h e  
N a t i o n a l  Park S e r v i c e  (P.L.O. 5654). 

T h i s  area i s  v e r y  remote. No access o t h e r  than h e l i c o p t e r  i s  
p r a c t i c a l  a t  t h i s  t ime  o r  i n  t h e  n e a r  f u t u r e .  

As t h e  N a t i o n a l  Park expands i n  f u t u r e  years,  a h o t  s p r j n g s  
l o c a l i t y  such as t h i s  m i g h t  be cons ide red  f o r  i t s  r e c r e a t i o n a l  use. 

The l o g i s t i c  c e n t e r  f o r  t h i s  r e p o r t e d  s p r i n g  would be t h e  town of 
C l e a r  about  50 m i l e s  ( 8 0  km) t o  t h e  n o r t h e a s t .  

E N V  I RO PIMEPIT : 

(Yukon Regional Ho t  S p r i n g s )  

The neares t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Lake Minichumina 50 
m i l e s  (80  km) t o  t h e  west. Summer temperatures average 38" t o  68°F 
(3 "  t o  20°C). W in te r  temperatures average -14" t o  25°F (-26" t o  
-4°C). 



Extremes o f  -62" and 89°F ( -52 "  and 32°C) have been recorded. 
P r e c i p i t a t i o n  averages 13" ( 3 3  cm) i n c l u d i n g  50" ( 1 2 7  cm) o f  snow. 
Average wind i s  ENE 6.1 k t s .  

The dominant f l o r a  i s  t h a t  o f  m o i s t  t u n d r a  t h a t  grades t o  up land 
spruce hardwood f o r e s t .  Car ibou, bear, moose and f u r  b e a r i n g  
an ima ls  a r e  here. Lakes i n  t h e  v i c i n i t y  p r o v i d e  a h a b i t a t  f o r  
m ig ra  t i ng wa te r fow l  . 
There i s  con t inuous  pe rmaf ros t  i n  t h e  area. 
a problem. 

F l o o d i n g  m i g h t  a l s o  be 

Key Contact :  M t .  McKinley Park Super in tenden t  

REFERENCE: 

Waring 1917 
Yukon P r o f i l e  
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S I T E :  Hale 

RESOURCE: Reported Ho t  Sp r ings  (Waring 1917) 

LATITUDE & LONGITUDE: 64" 00 '  N 156" 1 5 '  W Approx. 

QUADRANGLE: N u l a t o  T17S R13E KRM Approx. 

BARRIER:  Remote 

RECOMMENDATION: Expl o r a t i o n  

DESCRIPTION: 

A p r o s p e c t o r  r e p o r t e d  a h o t  s p r i n g s  on a t r i b u t a r y  o f  t h e  IJpper 
Innoko R i v e r  t o  Waring i n  h i s  1917 r e p o r t .  The f l o w  was cons t rued  
t o  be c o n s i d e r a b l e  and d e c i d e d l y  hot .  The s p r i n g s  a r e  p r o b a b l y  
r e l a t e d  t o  g r a n i t i c  i n t r u s i o n s  (Waring 1917). 

The g e o l o g i c  s e c t i o n  o f  t h e  Kayak H i l l s  i n c l u d e s  a n c i e n t  meta- 
morphic rocks,  i n te rbedded  l a v a s  and a s s o c i a t e d  sedimentary r o c k s  
o f  Carbon i fe rous  age and non-metamorphic sedimentary rocks  o f  
Pa leozo ic  and Mesozoic ages. The hard rocks  have been i n t r u d e d  by  
,Plesozoic g r a n i t i c  rocks  ( F l e r t i e  1937) .  

S 0 C I 0 - E CON OM I C : 

The l a n d  i n  t h i s  area has been s e l e c t e d  by t h e  S t a t e  o f  A laska 
under t e r n s  o f  t h e  Statehood Act .  

I t  i s  a remote u n i n h a b i t e d  l a n d  w i t h  few n a t u r a l  resources  o f  
commercial va lue.  The n e a r e s t  permanent i n h a b i t a n t s  a r e  a long  t h e  
Yukon R i v e r  50 m i l e s  ( 8 0  km) t o  t h e  n o r t h .  

There i s  no form o f  t r a n s p o r t a t i o n  i n t o  t h e  area o t h e r  than  h e l i -  
c o p t e r .  The p robab le  l o g i s t i c s  c e n t e r  would be Fai rbanks.  

S ince no E x p l o r a t i o n  has been done, t h a t  should be t h e  f i r s t  
p r i o r i t y  on deve lop ing  t h i s  resource.  However, i t  must be r e a l i z e d  
t h a t  t h e r e  i s  no end u s e r  a t  t h i s  t ime. Perhaps a r e s o r t  f a c i l i t y  
c o u l d  be developed around t h e  s p r i n g s  themselves i f  t h e  resource  i s  
s u f f i c i e n t .  

E NV I RONME NT : 

The c l i m a t e  can o n l y  be est imated.  Summer temperatures average 
somewhere between 40" t o  70°F ( 4 "  t o  21°C). i d i n t e r  temperatures 
average -20" t o  20°F (-29" t o  -6°C). Extremes range from -60' t o  
90°F (-51" t o  32°C). Hea t ing  degree days average 17,000. 

The dominant f l o r a  a r e  upland spruce and hardwood f o r e s t .  Car ibou, 
Moose and bear a r e  found here. Continuous pe rmaf ros t  prevades t h i s  
1 a ndsc ape. 

@ 
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Key Con tac t :  S t a t e  Department o f  N a t u r a l  Resources, D i v i s i o n  of Lands 

REFERENCE: 

M e r t i e  ( I  937) 
Waring (1917) 
South West Regional  P r o f i l e  
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S I T E :  F l a t  

RESOURCE: Reported H o t  Sp r ings  (Waring 1917) 

LATITUDE & LONGITUDE: 62" 27 '  N 157" 56'W 

QUADRANGLE: I d i  t a r o d  T27f4, R47W 

BARRIER:  Lack of E x p l o r a t i o n  

RECOMMENDATION: Subsis tence A g r i c u l  t u  r e  

DESCRIPTION : 

Located w i t h i n  t h e  F l a t  P.G.R.A. 22,842 acres.  These r e p o r t e d  h o t  
s p r i n g s  a r e  l o c a t e d  on O t t e r  Creek 10 m i l e s  (16  km) sou theas t  o f  
I d i t a r o d .  Temperature and chemical  a n a l y s i s  has n o t  been recorded. 
The s p r i n g s  i s s u e  near  t h e  c o n t a c t  of g r a n i t e  and s l a t e  where 
f i s s u r e s  o f  seams ex tend ing  t o  c o n s i d e r a b l e  depths v e r y  p r o b a b l y  
f u r n i s h  means o f  escape f o r  deeper thermal waters.  No n o t i c e a b l e  
d e p o s i t  i s  formed by t h e  sp r ings ,  b u t  t h e  rock  i s  c o n s i d e r a b l y  
s t a i n e d  by i r o n  (Waring 1917). 

The g r a n i t e  i s  Cretaceous i n  age. I t  i n t r u d e s  J u r a s s i c  and Cre- 
taceous sedimentary sequence. 

SOC I 0- ECO NOM I C : 

The l a n d  i n  t h e  PGRA has been s e l e c t e d  by t h e  S t a t e  o f  A laska under  
terms o f  t h e  Statehood Act.  Numerous m i n i n g  c l a i m s  have been 
staked i n  t h e  area and a number a r e  be ing  b rough t  t o  p a t e n t .  

The V i l l a g e  o f  F l a t  ( p o p u l a t i o n  o f  27) i s  l o c a t e d  4 m i l e s  ( 6  km) t o  
t h e  west. The s p r i n g  d i s c o v e r y  s i t e  i s  l o c a t e d  i n  t h e  hub of 
m i n i n g  a c t i v i t i e s  o f  t h e  area. 

The h i s t o r i c a l  I d i t a r o d  t r a i l  i s  s t i l l  used i n  a y e a r l y  dog s l e d  
race  f rom Anchorage t o  Nome. I t passes th rough  t h i s  PGRA. 

The V i l l a g e  o f  F l a t  has an a i r s t r i p  b u t  no f a c i l i t i e s  f o r  o u t s i d e  
v i s i t o r s .  The economy of t h e  town i s  based on t h e  m i n e r a l  i n d u s t r y  
and subsis tence.  

No e x p l o r a t i o n  has been conducted on t h e  s p r i n g s  t o  date.  However, 
i f  f l o w  and temperature a r e  s u f f i c i e n t ,  f r e s h  vegetables c o u l d  be 
grown i n  a greenhouse f o r  l o c a l  use. 

ENVIRONMENT : 

( E x t r a c t e d  from t h e  Yukon Regional  P r o f i l e )  

The average summer temperatures range from 38" t o  71°F (3 "  t o  
27°C). W in te r  temperatures range from -10" t o  24°F (-23" t o  -4°C). 
Extremes o f  -60" and 90°F (-51" and 32°C) have been recorded. @ 
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P r e c i p i t a t i o n  averages 10" (41 cm) i n c l u d i n g  55" (140 cm) o f  snow. 
The wind averages ESE kts, 

The dominant f l o r a  i s  t h a t  of t h e  upland spruce hardwood f o r e s t  
g r a d i n g  t o  a l p i n e  tund ra  i n  t h e  mountains.  Car ibou and moose 
dominate t h e  l o c a l  game supply .  The course o f  t h e  I d i t a r o d  R i v e r  
i s  a n e s t i n g  area f o r  m i g r a t o r y  wa te r fow ls .  

D iscon t inuous  t o  con t inuous  pe rmaf ros t  i s  found th roughou t  t h e  
1 oc a 1 i ty  . 
P o t e n t i a l  F lood Hazard. 

Key Contact :  F l a t  V i l l a g e  C h i e f  

REFERENCE: 

Waring 1917 
S.W. Regional  P r o f i l e  
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Southwest Region 
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SOUTHWEST R E G I O N  

( P o r t i o n s  E x t r a c t e d  f rom Southwest Regional  P r o f i l e )  

T h i s  s e c t i o n  d e s c r i b e s  t h e  environment o f  t h e  Southwest Region f o r  
geo the rna l  energy.  

The i s l a n d s  and waters  o f  t h e  A l e u t i a n  Chain extend westward more than 
1,100 m i l e s  (1,760 km). The i s l a n d s  a r e  p a r t  of one o f  t h e  w o r l d ' s  most 
a c t i v e  se i sm ic  zones and form an a r c  comprised o f  more than  50 i s l a n d s  
t h a t  separa tes  t h e  P a c i f i c  Ocean and t h e  Bear ing  Sea. The subregion has 
wet, ove rcas t ,  s tormy weather. The i s l a n d s  a r e  t r e e l e s s .  The a d j o i n i n g  
waters  c o n t a i n  heavy growths of  mar ine v e g e t a t i o n  and a r e  r i c h  i n  sea 
l i f e .  Human s e t t l e m e n t  i s  s c a t t e r e d  and o r i e n t e d  t o  t h e  sea. T h i s  i s ,  
i n  f a c t ,  one o f  t h e  most remote p laces on e a r t h .  

C1 ima t e  

Water c o m p l e t e l y  surrounds t h e  A l e u t i a n s  and e x e r t s  a s t r o n g  i n f l u e n c e  
on t h e  c l i m a t e .  I n  w i n t e r ,  t h e  ocean i s  a source o f  h e a t  and m o i s t u r e  
and t h e  c l o u d  cove r  t h a t  r e s u l t s  slows down t h e  l o s s  o f  h e a t  from t h e  
wa te r  su r face .  Nor inal ly,  t h e r e  a r e  l e s s  than  seventy  c l e a r  days p e r  
y e a r .  

Home h e a t i n g  begins when t h e  a i r  temperature i s  near  65°F (18°C) Mean 
temperatures below 65" (18°C) accumulate h e a t i n g  degree days (HDD) .  The 
A l e u t i a n  I s l a n d s  r e c o r d  between 9,000-10,000 HDD w i t h  maximums up t o  500 
more these  average. 

The A l e u t i a n s  a r e  i n  one of t h e  t r a n s i t i o n  zones f o r  t h e  t h r e e  ma jo r  a i r  
c i r c u l a t i o n  c e l l s  between t h e  equator  and t h e  N o r t h  Pole. T h i s  zone o f  
upward moving a i r  p r o v i d e s  t h e  c o n d i t i o n s  f o r  t h e  storms t h a t  form i n  
t h e  n o r t h e r n  and western P a c i f i c  Ocean and move eastward t o  t h e  sou th  o f  
t h e  A l e u t i a n  I s l a n d  Chain i n t o  t h e  G u l f  o f  Alaska. Extreme winds 
r e s u l t i n g  from these  storms have reached 121 k t s .  o r  224 kph a t  Shemya 
on t h e  extreme western p o r t i o n  o f  t h e  Chain. Average winds a r e  i n  t h e  
8-15 kno ts  range. Winds may be i nc reased  b y  channe l i ng .  

One r e s u l t  o f  t h e  h i g h  winds i s  t h e  extreme c h i l l  f a c t o r s  encountered i n  
t h e  I s l a n d s .  The r a t e  of l o s s  depends on t h e  amount o f  i n s u l a t i o n ,  b u t  
i t  must be reckoned w i t h  f o r  cons t ' ruc t i on  purposes. One must a l s o  
c o n s i d e r .  t h e  s t r u c t u r a l  requi rements needed t o  w i t h s t a n d  t h e  extreme 
VJi nds. 

The tempera tu re  remains r a t h e r  c h i l l y  y e a r  round; t h e  average summer 
temperatures range from 35°F t o  50°F (1 t o  10°C), and w i n t e r  temper- 
a t u r e s  range from 25°F t o  40°F ( -4  t o  4°C). Extremes a r e  about  0°F and 
75°F ( -18  t o  24°C) 

P r e c i p i t a t i o n  i s  q u i t e  dependent upon l o c a l  t e r r a i n ,  b u t  averages 
between 25 and 70 i nches  (63  and 124cm) a n n u a l l y .  
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S o i l  temperatures a r e  p a r t i c u l a r l y  i m p o r t a n t  i n  Alaska. Engineers use 
them t o  determine c o n s t r u c t i o n  des igns and dep th  placement f o r  water  and 
sewer pipes. The dates of ground freeze and thaw i n f l u e n c e  e x c a v a t i o n  
and a g r i c u l t u r a l  a c t i v i t i e s .  The mean l a s t  s p r i n g  day occurance o f  32°F 
( O O C )  i s  u s u a l l y  around t h e  f i r s t  week of May. The mean f i r s t  f a l l  day 
occurance o f  32°F (0°C) i s  i n  t h e  l a s t  h a l f  o f  October. 

A v i a t i o n  i s  t h e  p r i m a r y  form of t r a n s p o r t a t i o n  f o r  t h e  area. Because o f  
t h e  i nc lemen t  weather, area t r a n s p o r t a t i o n  systems a r e  s e v e r l y  hampered 
b y  t h e  va r ious  o b s t r u c t i o n s  t o  v i s i o n .  

Pol 1 u t i o n  

Pol  l u t i o n  c o n c e n t r a t i o n  r e q u i r e s  a source, p r o p e r  t e r r a i n  and f a v o r a b l e  
a i r  c o n d i t i o n s .  Where t e r r a i n  forms a bowl and when temperature 
i n v e r s i o n s  occu r  t o  t r a p  t h e  a i r ,  accumulat ion w i l l  l i k e l y  occur.  The 
p o t e n t i a l  f o r  p o l l u t i o n  i s  g r e a t e s t  d u r i n g  t h e  w i n t e r  months when t h e  
temperature i n v e r s i o n  i s  s t r o n g e s t  and most p e r s i s t e n t .  I n  summer, 
warmer dayt ime temperatures u s u a l l y  e l  i m i n a t e  t h e  i n v e r s i o n s .  Some o f  
t h e  more mountainous i s l a n d s  of t h e  A l e u t i a n s  c o u l d  p o s s i b l y  meet t h e  
necessary requi rements f o r  such a p o l  1 u t i o n  s i t u a t i o n .  

Mar ine  Environment 

The B e r i n g  Sea i s  an e x t e n s i o n  o f  t h e  N o r t h  P a c i f i c  Ocean, c u t  o f f  from 
t h e  main water  mass of t h e  P a c i f i c  b? t h e  A l e u t i a n  I s l a n d s .  I t s  area i s  
890,000 square m i l e s  (2,305,699 km ) .  T h i s  area i s  one o f  t h e  most 
i m p o r t a n t  f i s h i n g  grounds i n  t h e  wor ld .  I t  i s  a l s o  used f o r  n a v i -  
g a t i o n a l  purposes i n  t h e  i c e - f r e e  season, p r o v i d i n g  e s s e n t i a l  c o n t a c t  
w i t h  t h e  v i l l a g e s  o f  t h e  western and a r c t i c  coas ts .  

Much o f  t h e  B e r i n g  Sea and a d j a c e n t  c o a s t  i s  s t i l l  i n a d e q u a t e l y  
surveyed. Prev ious oceanographic research,  much o f  i t  Japanese and 
Sov ie t ,  has been m a i n l y  f i s h e r i e s  o r i e n t e d .  B a s e l i n e  d a t a  a r e  v e r y  
scarce f o r  t h e  i n s h o r e  areas. The B e r i n g  Sea c o n t i n e n t a l  s h e l f  extends 
o v e r  4CO m i l e s  (645 km) offshore.  I t  i s  much na r rower  a long  t h e  Near 
I s l a n d s  and Andreanofs. To t h e  n o r t h  o f  t h e  A l e u t i a n s  i s  an a b r u p t  
submarine escarpment s l o p i n g  from t h e  edge o f  t h e  s h e l f  t o  t h e  b a s i n  
f l o o r  a t  s lopes of  4-5 degrees. 

Approx ima te l y  45% o f  t h e  B e r i n g  Sea i s  c o n t i n e n t a l  margin.  Passes 
between t h e  A l e u t i a n  I s l a n d s  va ry  i n  depth and s i z e .  Unimak Pass, 148 
f e e t  (45 km) i s  m o s t l y  e a s t e r l y ,  and opens i n t o  t h e  B e r i n g  Shel f .  
Others, such as Amukta Pass, 1,500 f e e t  (457 m) and Samalga a t  565 f e e t  
(122 m), a r e  deeper and open i n t o  t h e  B e r i n g  Sea. To t h e  sou th  of t h e  
A l e u t i a n s  i s  t h e  A l e u t i a n  Trench, w i t h  depths o f  o v e r  7,000 meters.  The 
A l e u t i a n s  a r e  v o l c a n i c  i s l a n d s  and a r e  assoc ia ted  w i t h  t h e  subduc t ion  
zone. 

The c u r r e n t s  ope ra te  around t h e  Alaska Stream t o  t h e  sou th  of t h e  
I s l a n d s .  Th is  s t ream has a s t r o n g  westward f low and converges w i t h  
wa te r  moving nor thward i n  a s u b a r c t i c  gyre, r e s u l t i n g  i n  t h e  f o r m a t i o n  
o f  a c y c l o n i c  eddy o v e r  t h e  western A l e u t i a n  Basin and an a n t i c y c l o n i c  
eddy i n  t h e  v i c i n i t y  of t h e  N o r t h  Rat I s l a n d  Ridge. C u r r e n t s  i n  t h e  
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near  shore  env i ronment  a r e  c h i e f l y  t i d a l .  Local  c u r r e n t s  i n  t h e  
A l e u t i a n s  may be s t r o n g  and u n p r e d i c t a b l e ,  even i n  passes, r e s u l t i n g  i n  
v e r y  dangerous n a v i g a t i o n a l  problems. The A l e u t i a n s  a r e  p a r t i c u l a r l y  
exposed t o  wave a t t a c k  from a l l  s i des .  The seas a r e  n o r m a l l y  v e r y  
rough. 

Sea i c e  i s  n o t  cons idered a ma jo r  problem, a l t hough  i n  extreme years  t h e  
i c e  has extended as f a r  south as Unimak I s l a n d .  

Topography 

There  a r e  f i v e  groups o f  i s l a n d s :  The Fox I s l a n d s ,  I s l a n d s  o f  t h e  Four  
Mountains, t h e  Andreanof, Rat and Near I s l a n d s ,  E l e v a t i o n s  th roughou t  
range from sea l e v e l  t o  summit h e i g h t s  which a r e  g e n e r a l l y  l e s s  than 
5,000 f e e t  (1,524 m). An a r c u a t e  l i n e  o f  57 volcanoes, 27 r e p o r t e d  
a c t i v e ,  r i s e s  2,000 t o  9,000 f e e t  (6104,743 m) above sea l e v e l  a long  
t h e  n o r t h  s i d e  o f  t h e  A l e u t i a n  Chain. Many o f  t h e  i s l a n d s  have wave-cut 
t e r r a c e s  up t o  600 f e e t  (183 m) above p r e s e n t  sea l e v e l ,  bordered by  low 
sea c l i f f s .  I s l a n d s  w i t h  e l e v a t i o n s  above 3,000 f e e t  were h e a v i l y  
g l a c i a t e d .  Streams i n  the  A l e u t i a n s  a r e  s h o r t  and s w i f t .  Many p lunge 
i n t o  t h e  sea ove r  c l i f f s .  Volcanoes o f  porous rock  have w i d e l y  spaced 
streams t h a t  f l o w  o n l y  d u r i n g  excep t iona l  l y  heavy r a i n s .  

Ge o 1 ogy 

D u r i n g  J u r a s s i c  t ime, t h e r e  was an i n t r u s i o n  o f  a l a r g e  b a t h o l i t h  
th rough  t h e  o v e r l a y i n g  sediments which now form t h e  backbone o f  t h e  
sou the rn  Alaska Range and n o r t h e r n  p a r t  of t h e  A l e u t i a n s .  Enlargement 
o f  t h e  b a t h o l i t h  occur red  d u r i n g  l a t e  Cretaceous and e a r l y  T e r t i a r y  
t imes, then aga in  d u r i n g  m idd le  T e r t i a r y .  U p l i f t  and de fo rma t ion  
ac c om pa n i ed . 
T e r t i a r y  t ime was marked by widespread u p l i f t  and igneous a c t i v i t y  
t h r o u g h o u t  t h e  I s l a n d s .  The A l e u t i a n  Range, i n c l u d i n g  the  i s l a n d s ,  was 
formed d u r i n g  e a r l y  T e r t i a r y  t ime by  a massive ou tpour ing  o f  vo l can ic  
m a t e r i a l .  U p l i f t ,  e ros ion ,  i n t r u s i o n  and vo lcan ism con t inued  a long t h i s  
r i d g e  th roughou t  T e r t i a r y ,  r e s u l t i n g  i n  t h e  d e p o s i t i o n  o f  t h i c k  s e c t i o n s  
o f  p y r o c l a s t i c  and v o l c a n i c  m a t e r i a l s  a long  t h e  f l a n k  o f  t h e  u p l i f t  
r i d g e .  B u r k ' s  (1965)  g e o l o g i c  s tudy  o f  t h e  Alaska Pen insu la  i s  a s tan -  
dard  r e f e r e n c e  on t h i s  area. 

C u r r e n t  v o l c a n i c  and se ismic  events  i n d i c a t e  t h a t  these mounta in-  
b u i l d i n g  processes a r e  s t i l l  a l i v e ,  b o t h  on t h e  Alaska Pen insu la  and t h e  
A l e u t i a n s .  The m o t i v a t i n g  f o r c e  f o r ' t h e  f o r m a t i o n  o f  t h e  A l e u t i a n s  i s  
t h e  subduct ion  o f  t h e  P a c i f i c  P l a t e  i n t o  t h e  A l e u t i a n  Trench. As t h e  
t r e n c h  m e l t s  under  t h e  N o r t h  American p l a t e ,  upward m i g r a t i o n  o f  t h e  
magma f i e l d  vents  i n  t h e  p resen t  day A l e u t i a n s .  

Seismic 

The A l e u t i a n s  a r e  p a r t  o f  t h e  "Ring o f  F i r e "  t h a t  c i r cumscr ibes  t h e  
e n t i r e  P a c i f i c .  Th i s  r e g i o n  i s  one of t h e  most s e i s m i c a l l y  a c t i v e  i n  
N o r t h  America, b o t h  n u m e r i c a l l y  and i n  t h e  amounts o f  energy re leased.  
The p ressu re  of ex tens i ve  unconsol i d a t e d  g l a c i a l  and f l u v i a l  sediments 
i n  l o w l a n d  areas inc reases  the  p o t e n t i a l  hazard f o r  s t r u c t u r a l  damage. 
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Tsunamis 

Tsunamis a r e  generated by earthquakes t h a t  c r e a t e  movements assoc ia ted  
w i t h  t h e  A l e u t i a n  Trench. There have been s i x  major  waves s i n c e  1950, 
i n c l u d i n g  t h e  one t h a t  dest royed Valdez and Cresent  City, C a l i f o r n i a  
d u r i n g  t h e  1964 Alaska earthquake. The I s l a n d s  may f a l l  p rey  t o  
tsunamis from o t h e r  areas such as Kamchatka o r  South America because o f  
t h e i r  exposure t o  t h e  open P a c i f i c .  

Volcanism 

Volcanism i s  v e r y  p r e v a l e n t  w i t h  o v e r  40 d i f f e r e n t  c r a t e r s  known t o  be 
steaming o r  t o  have been r e p o r t e d  a c t i v e  s i n c e  1760. Some t y p e  of  
a c t i v i t y  has been r e p o r t e d  a lmost  eve ry  y e a r .  Most o f  these volcanoes 
a r e  a n d e s i t i c  and many t imes ve ry  e x p l o s i v e  when e r u p t i n g .  Some charac-  
t e r i s t i c  e r u p t i v e  phenomena assoc ia ted  w i t h  t h e  a n d e s i t i c  volcanoes a r e  
e r u p t i o n s  o f  p y r o c l a s t i c  m a t e r i a l s ,  t u r b u l e n t  c l o u d s  o f  b u r s t i n g  gas, 
steam and ash r i s i n g  up t o  50,000 f e e t ,  l i m i t e d  l a v a  f l o w s  and l a r g e  
v i o l e n t  e x p l o s i o n s  which have caused d e s t r u c t i o n  o f  l a r g e  p o r t i o n s  of 
t h e  summit areas. Other  p o s s i b l e  hazards a r e  mud f lows,  f l a s h  f l o o d s  by  
q u i c k  snow me1 t, 1 i g h t n i n g  d ischarges,  earthquakes and sea waves. 

M ine ra l  Resources 

Geology determines t h e  occurence of m ine ra l  s , t h e r e f o r e  d e t a i l  ed geo- 
l o g i c  d a t a  i s  needed t o  d e t e r n i n e  t h e  l o c a t i o n  and e x t e n t  o f  m i n e r a l  
resources  i n  any g i v e n  reg ion .  Many occurences o f  base and p r e c i o u s  
me ta l s  a r e  r e p o r t e d  i n  and around c o n t a c t  zones o f  g r a n i t i c  i n t r u s i v e s  
i n  t h e  A l e u t i a n  I s l a n d s .  Reported l odes  a r e  r e s t r i c t e d  t o  g o l d  d e p o s i t s  
and r n e t a l l i c  s u l f i d e  occurances. There a r e  known occurences o f  cadmium, 
copper, g o l d ,  lead,  p y r i t e ,  s i l v e r ,  s u l f u r  and z i n c  i n  t h e  A l e u t i a n s .  
M i n i n g  a c t i v i t y  i s  s l i g h t ,  m o s t l y  concen t ra ted  west o f  P o r t  M o l l e r  and 
on Unalaska I s l a n d .  

Coal, o i l  and gas p rov inces  correspond t o  t h e  ma jo r  sedimentary bas ins.  
The B e r i n g  Sea T e r t i a r y  prov ince,  sou theas t  of Nunivak I s l a n d ,  has a 
v e r y  h i g h  p o t e n t i a l  f o r  o i l  and gas occurences. To date, no w e l l s  have 
been d r i l l e d ;  o f f s h o r e  l ease  s a l e s  shou ld  occu r  i n  t h e  1980's.  Some 
w e l l s  have been d r i l l e d  on t h e  Alaska Pen insu la  which d i d  show t r a c e s  of 
o i l  and gas i n d i c a t i n g  good p rospec ts  f o r  t h e  B r i s t o l  Bay Area. 

Water Resources 

Water i s  espec ia l  l y  i m p o r t a n t  i n  t h e  e a s t e r n  A l e u t i a n s  where canner ies  
ope ra te  year- round.  The most modern water  d i s t r i b u t i o n  systems and 
t r e a t m e n t  systems a r e  found on t h e  m i l i t a r y  bases. General chemical 
c h a r a c t e r  o f  water  i s  good and u s u a l l y  c o n t a i n s  l e s s  t h a n  75 mg/l of 
d i s s o l v e d  sol i d s .  The average suspended sediment c o n c e n t r a t i o n  i s  
b e l i e v e d  t o  be i n  t h e  range of 50 mg/ l .  If g l a c i e r  fed, t h e  concen- 
t r a t i o n  c o u l d  be 500 mg/l o r  more. lJater  temperatures average between 
33°F ( . 5 " C )  t o  49°F (9.5"C). Sparse p o p u l a t i o n ,  a l a c k  o f  wa te r  
y i e l d i n g  depos i t s ,  a v a i l a b i l i t y  of s u b s t a n t i a l  amounts o f  s u r f a c e  water,  
and t h e  c o s t s  i n v o l v e d  i n  d r i l l i n g  w e l l s  i n  remote areas combine t o  
l i m i t  t h e  development of ground water .  Most of t h e  i s l a n d s  would y i e l d  
between 1-10 gpm f o r  w e l l s  because of t h e  bedrock n a t u r e  o f  t h e  area. 
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S o i l s  

V o l c a n i c  rocks  dominate t h e  Alaska Pen insu la  and I s l a n d s .  The s o i l s  
d e r i v e d  from ash a r e  c l o s e  t o  v o l c a n i c  cones, b u t  have sandy o r  s i l t y  
t e x t u r e  on most l o w e r  s lopes. 

V e g e t a t i o n  

I n  t h e  A l e u t i a n s ,  t h e  v e g e t a t i o n  can be cons ide red  a l p i n e .  The r e l a -  
t i v e l y  c o o l  summers combine w i t h  t e r r a i n  and c l i m a t e  t o  p r e v e n t  t h e  
e s t a b l  ishment  o f  f o r e s t s .  A l u x u r i a n t  t und ra  i s  p r e s e n t  throughout ,  
w i t h  uplands covered w i t h  l i c h e n s  and mosses. 

A q u a t i c  V e g e t a t i o n  

D e s p i t e  t h e  harsh c o n d i t i o n s  which 1 i m i  t species d i v e r s i t y ,  t hose  which 
have adapted make t h e  B e r i n g  Sea one o f  t h e  most p r o d u c t i v e  areas i n  t h e  
w o r l d .  There a r e  t h r e e  vege tab le  types:  phy top lank ton ,  emergent 
grasses and sedges i n  t h e  c o a s t a l  marches, and a lgae  growing on t h e  
bot tom i n  sha l l ow  water .  These a r e  i m p o r t a n t  i n  t h e  food  c h a i n  o f  b o t h  
f i s h  and water  f o w l .  Man has used bo th  seaweed and k e l p  commerc ia l l y .  

T e r r e s t r i a l  Animal s 

Brown bear, w o l f -  and w o l v e r i n e  a r e  p r e v a l e n t  on t h e  Alaska Pen insu la .  
Ba r ren  ground c a r i b o u  extend o u t  as f a r  as Adak I s l a n d .  Reindeer a r e  
can rne rc ia l i zed  i n  smal l  q u a n t i t i e s  on Llnmak I s l a n d .  Fox i s  m a i n l y  
c o n c e n t r a t e d  on t h e  Peninsula.  A t o t a l  o f  183 species and subspecies of 
b i r d s  have been recorded f o r  t h e  A l e u t i a n  I s l a n d s .  S e v e n t y - f i v e  a r e  
common m i g r a n t s .  I n c l u d e d  i s  t h e  e n t i r e  100,000 emperor goose popu- 
l a t i o n .  

A q u a t i c  Animals 

I n t e r t i d a l  f aunae  a r e  p r e v a l e n t .  Sane o f  t he  mud-dwell i n g  inverte- 
bra tes ,  such as clams, a r e  abundant. D u r i n g  spawning season, t h e  salmon 
a r e  abundant. Sea l i o n s  and f u r  s e a l s  a r e  p r e v a l e n t .  Most o f  t h e  
w o r l d ' s  sea o t t e r s  i n h a b i t  t h e  s h a l l o w e r  wa te r  a long  t h e  shore. Beluga 
whales c o n c e n t r a t e  near  t h e  mouths of r i v e r  dra inages.  Harbor po rpo ises  
and k i l l e r  whales have a l s o  been r e p o r t e d .  Impor tan t  economica l l y  a r e  
t h e  bot tom f i s h ,  whale, salmon, crab,  h a l i b u t  and shrimp. 

Commercial 

Former ly ,  m a r i n e  mammals comprised a s i g n i f i c a n t  resource, u n t i l  h a r v e s t  
a c t i v i t i e s  were c l o s e d  by  t h e  Mar ine Mammals P r o t e c t i o n  A c t  o f  1972. 
\ / h a l i n g  i s  now done m a i n l y  by  S o v i e t s  and Japanese. The b o t t o m f i s h  
i n d u s t r y ,  a major  resource  development, has j u s t  begun t o  emerge. 
There were t h r e e  b i l l i o n  pounds taken i n  1969. Salmon f i s h i n g  and 
s h e l l f i s h  a r e  major  cannierc ia l  a c t i v i t i e s  i n  t h e  area f o r  Americans. 

L i m i t e d  use i s  made o f  v e g e t a t i o n .  N a t i v e s  f a s h i o n  baskets  and handi -  
c r a f t s  from grasses. There i s  some p r o d u c t i o n  o f  ke lp .  
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People 

The ma 
t h r e e  
s i t e s .  

i n  
Es 

N a t i v e  people of t h e  area a r e  A leu ts .  T h i s  group i s  one o f  t h e  
kimo f a m i l i e s .  The area i s  r i c h  i n  a r t i f a c t s  and h i s t o r i c a l  
There a r e  w e l l  over  100 a r c h e o l o g i c a l  s i t e s  on t h e  I s l a n d s .  

These people l e d  a subs is tance l i f e s t y l e  u n t i l  June 4, 1741, when two 
Russian sh ips  a r r i v e d  under t h e  command o f  V i t u s  Ber ing .  When t h e  sh ips  
r e t u r n e d  t o  Russia w i t h  seve ra l  hundred p e l t s  o f  f u r  animals, i t  
i n i t i a t e d  43 y e a r s  o f  f u r  hun t ing  and t h e  subsequent d e s t r u c t i o n  o f  t h e  
A l e u t  people. Russ ia c o n t r o l l e d  Alaska f o r  67  years ,  then s o l d  i t  t o  
America. Dur ing  t h i s  t ime, much of t h e  n a t i v e  c u l t u r e  was eroded. T h i s  
was e s p e c i a l l y  t r u e  i n  t h e  A leu t i ans .  

Under American domain, t h e  f i s h i n g  i n d u s t r y  was in t roduced.  Dutch 
Harbor f l o u r i s h e d  i n  t h e  1880's as a c o a l i n g  s t a t i o n  f o r  t h e  K lond ike .  
Whaling and f u r  t r a p p i n g  a l s o  have h i s t o r i c  pasts .  World War I 1  d i s -  
r u p t e d  t h e  I s l a n d s  and t h e  v i l l a g e s  by e m b r o i l i n g  them i n  what i s  now 
known as t h e  "1,000 M i l e  War". I t  a l s o  b rough t  t h e  m i l i t a r y  bases; 
those t h a t  remain a r e  s t i l l  t h e  major  p o p u l a t i o n  and t r a n s p o r t a t i o n  
c e n t e r s  f o r  t h e  western  i s lands .  

Economy 

The economy i s  b e s t  descr ibed as a t r a d i t i o n a l  subs i s tence  system' upon 
which a v a r i e t y  o f  n o n - t r a d i t i o n a l  economic f o r c e s  have been imposed. 
Hunt ing ,  wha l i ng  and development of t h e  salmon f i s h e r i e s  have, u n t i l  
r e c e n t l y ,  i n v o l v e d  seasonal e x p l o i t a t i o n  and i m p o r t a t i o n  o f  l a b o r .  
N a t i v e  and V i l l a g e  Corpora t ions  a r e  j u s t  beg inn ing  t o  develop t h e  
i n d u s t r y ' s  l o c a l  p o t e n t i a l .  

Government i s ,  by  f a r ,  t h e  l a r g e s t  employer i n  t h e  area. The p r e s e n t  
economy resembles t h e  dual  economic systems i n  many underdeveloped 
c o u n t r i e s .  The t r a d i t i o n a l  subs is tence economy, w i t h  a cash economy 
s t i m u l a t e d  by government, work t o g e t h e r  t o  develop t h e  reg ion .  Wi th  t h e  
emergence o f  t h e  n a t i v e  co rpo ra t i ons ,  t h e  f e d e r a l  and s t a t e  a s s i s t a n c e  
programs, and t h e  massive amounts of money t h a t  c o u l d  come a v a i l a b l e  t o  
t h e  reg ions ,  a g r e a t  p o t e n t i a l  f o r  development e x i s t s .  T h i s  development 
w i l l  p robab ly  be of renewable resources and o i l ,  which w i l l  tend  t o  
s t a b i l i z e  t h e  economy. 

Land S t a t u s  

Dramat ic  changes i n  l a n d  ownership and i n  l a n d  s ta tus ,  perhaps t h e  most 
d ramat i c  i n  the  n a t i o n ' s  h i s t o r y ,  i s  t a k i n g  p l a c e  now i n  Alaska. Much 
o f  t h e  western A l e u t i a n s  have escaped t h i s  w i t h  t h e  e x i s t i n g  e s t a b l i s h -  
ment o f  t h e  A l e u t i a n  I s l a n d s  N a t i o n a l  W i l d l i f e  Range and o t h e r  fede ra l  
w i thdrawals .  The eas te rn  p o r t i o n  of t h e  I s l a n d s  and t h e  Alaska Penin-  
s u l a  a r e  s t r o n g l y  i n f l uenced  by  t h e  ( d ) ( 2 )  N a t i v e  c la ims  and s ta tehood 
issues.  F o r t u n a t e l y ,  t h e  i n t e r a c t i o n  between agencies seems t o  be 
moving r a t h e r  smoothly. T h i s  i s  due, i n  p a r t ,  t o  t h e  sparse popu la t i on .  
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Land Use 

P a t t e r n s  w i t h i n  t h e  r e g i o n  r e f l e c t  t h e  dependency o f  t h e  p o p u l a t i o n  on 
subsis tence.  S e t t l  ements a r e  w i d e l y  s c a t t e r e d  th roughou t  t h e  r e g i o n  and 
p o p u l a t i o n  d e n s i t y  i s  l e s s  than one person p e r  f i v e  square m i l e s .  I n  
t h e  l a s t  few decades, t h e r e  has been a s l i g h t  m i g r a t i o n  t o  p o p u l a t i o n  
c e n t e r s  because o f  improved t r a n s p o r t a t i o n  and convenience. Most o f  t h e  
l a n d  i s  s t i l l  v i r g i n .  F o r t y - f o u r  p e r c e n t  o f  t h e  people l i v e  on two 
m i l i t a r y  bases: Adak and Shemya. Many of t h e  p r e s e n t  v i l l a g e s  a r e  
smal l  and f a r  a p a r t .  

Trans po r t a  t i on 

S e t t l e d  areas a r e  a c c e s i b l e  o n l y  by a i r  o r  water .  These modes a r e  
s e v e r e l y  1 i m i t e d  by  weather. The f e a s i b i l i t y  of waterborne commercial 
t r a n s p o r t a t i o n  i s  marg ina l  because of t h e  s p a r s i t y  o f  v i 1  l a g e s  and t h e i r  
smal l  p o p u l a t i o n s .  T h i s  c o u l d  be r e c t i f i e d  if a major  i n d u s t r i a l  u s e r  
e x i s t e d .  

Communications 

The area r e l i e s  m o s t l y  on t h e  complex m i l i t a r y  system developed f o r  
NORAD d u r i n g  t h e  1950 's .  The system i s  p r e s e n t l y  be ing  rep laced  by  a 
sate1 l i t e  communication system, b u t  d e s p i t e  t h i s ,  t h e  A l e u t i a n s  s u f f e r  
from a p a u c i t y  o f  communications more s e r i o u s l y  than any o t h e r  s e c t i o n  
o f  t h e  s t a t e .  

GE OT H E RM AL 

Opt imism concern ing  development of A l a s k a ' s  geothermal resource  has 
always been enhanced by t h e  e x i s t e n c e  of  over  f o r t y  a c t i v e  volcanoes and 
140 v o l c a n i c  exp ress ions  l o c a t e d  m a i n l y  a long  t h e  A l e u t i o n  I s l a n d s  and 
t h e  Alaskan Peninsula.  S i x t y - t h r e e  o f  t hese  volcanoes a r e  l o c a t e d  
w i t h i n  t h e  southwest reg ion .  

The H o t  Sp r ings  w i t h i n  t h e  r e g i o n  f a l l  i n t o  two T e c t o n i c  s e t t i n g s .  One 
o f  t hese  g e o l o g i c  a s s o c i a t i o n s  i s  w i t h  Q u a t e r n a r y  volcanoes i n  t h e  
A l e u t i a n  I s l a n d s  and Alaska Peninsula.  The second a s s o c i a t i o n  i s  w i t h  
Cretaceous or T e r t i a r y  g r a n i t i c  p l u t o n s  such as t h e  Hot  Spr ings near  
I d i  t a r o d .  

There  a r e  deep sedimentary bas ins  
e v a l u a t e d  i n  t h i s  r e p o r t  f o r  l o c a l  
r e p o r t e d  i n  t h e  r e g i o n  a long  t h e  A 
h e a t  g r a d i e n t  g r e a t e r  t h a n  30"C/km. 

i n  t h i s  r e g i o n  which have n o t  been 
g r a d i e n t  There .are f i v e  h o t  w e l l s  
aska Pen nsula.  Each o f  these has a 
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T h i s  P.G.R.A. c o n t a i n s  F l a t  Ho t  Spr ings :  

FLAT, ALASKA 

SEWARD M E R I D I A N ,  (Unsurveyed) 

T. 27 N., R. 46 W., NW/4 
T. 27 N., R. 47 kl., NE/4 
T. 28 N., R. 46 W . ,  SW/4 
T. 28 N., 9. 47 W., SE/4 

C o n t a i n i n g  22,842 acres,  more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  Oph i r  H o t  Spr ings  and depending upon exac t  l o c a t i o n ,  
p o s s i b l y  Tuluksak Hot  Spr ings:  

K I  LBUCK MOUNTAINS , ALASKA 

SEWARD M E R I D I A N ,  (Unsurveyed) 

Tps. 11 t o  13 N., Rgs. 57 t o  60 W .  

C o n t a i n i n g  274,856 acres,  more o r  l e s s  

There i s  a r e p o r t e d  H o t  Spr ings  i n  t h i s  P.G.R.A.: 

ATTU ISLAND, ALASKA 

A l l  those p o r t i o n s  of A t t u  I s l a n d  between l o n g i t u d e  
174"45'00" Eas t  and l o n g i t u d e  173"OO'OO" e a s t  above MHT. 

Con ta in ing  67,700 acres, more o r  l e s s  

K iska  P.G.R.A. was des ignated  f o r  i t s  a s s o c i a t i o n  w i t h  r e c e n t  volcanoes. 

K I S K A  ISLAND, ALASKA 

A l l  of  Kiska  I s l a n d  n o r t h  o f  l a t i t u d e  52"OO'OO" n o r t h  
above MHT. 

Con ta in ing  23,248 acres, more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  t h r e e  volcanoes: Cerberus, Ragged Top and 
Sugar loa f .  There i s  a l s o  one Ho t  Spr ings.  

SEMISOPOCHNOI ISLAND, ALASKA 

Approx. La t .  51"47'N, Long. 179"30'E. 
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A l l  o f  Semisopochnoi I s l a n d  above MHT o f  B e r i n g  Sea 
and P a c i f i c  Ocean. 

Con ta in ing  54,600 acres,  more o r  l e s s  

T h i s  P.G.R.A. encompasses t h e  vo lcano and one Hot  Spr ing.  

LITTLE S I T K I N  ISLAND, ALASKA 

Approx. L a t .  51'57'N, Long. 178'30'E. 

A l l  o f  L i t t l e  S i t k i n  I s l a n d  above MHT o f  B e r i n g  Sea 

Con ta in ing  15,200 acres,  more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  one vo lcano o f  t h e  same name. 

SEGULA ISLAND, ALASKA 

Approx. L a t .  52'01 ' N . ,  Long. 178'09'W. 

A l l  o f  Segula I s l a n d  above MHT o f  B e r i n g  Sea. 

Con ta in ing  8,100 acres,  more o r  l ess  

T h i s  P.G.R.A. c o n t a i n s  f o u r  volcanoes: K o r a v i n s k i  , Korov in,  K1 i u c h e f ,  
and S e r i c h e f .  There a r e  t h r e e  H o t  Sp r ings  as w e l l .  

ATKA ISLAND, ALASKA 

A l l  those p o r t i o n s  o f  Atka I s l a n d  e a s t  o f  l o n g i t u d e  
174"34'@0" west above MHT of B e r i n g  Sea and Pacific 
Ocean. 

Con ta in ing  191,600 acres, more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  two volcanoes: M o f f e t  and Adagdak, and one h o t  
s p r i n g  l o c a t i o n .  
i n  Alaska. 

It i s  t h e  s i t e  o f  t h e  o n l y  geothermal d r i l l i n g  t o  d a t e  

ADAK ISLAND, ALASKA 

A l l  those p o r t i o n s  o f  Adak I s l a n d  n o r t h  o f  L a t i t u d e  
51"51'30" n o r t h  above MHT o f  B e r i n g  Sea. 

C o n t a i n i n g  40,700 acres,  more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  a vo lcano o f  t h e  same name p l u s  one a s s o c i a t e d  
h o t  s p r i n g .  

z 
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SEGUAM ISLAND, ALASKA 

Approx. L a t .  52"17'N., Long. 172'30'W. 

A l l  those p o r t i o n s  o f  Seguam I s l a n d  above MHT o f  B e r i n g  
Sea and P a c i f i c  Ocean. 

Con ta in ing  50,900 acres, more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  one vo lcano t h a t  forms t h e  i s l e t .  

GARELOI ISLAND, ALASKA 

Approx. L a t .  51"46'N., Long. 178'48'W. 

A l l  o f  G a r e o l i  I s l a n d  above MHT o f  B e r i n g  Sea. 

Con ta in ing  94,100 acres,  more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  two volcanoes: Tanaga and Takawangha, and 
one Hot Sp r ing .  

TANAGA ISLAND, ALASKA 

Approx. L a t .  51"52'N., Long. 178'06'W. 

A l l  those p o r t i o n s  o f  Tanaga I s l a n d  n o r t h  o f  l a t i t u d e  
51"45'00" n o r t h  t h a t  a r e  above MHT o f  B e r i n g  Sea. 

Con ta in ing  94,100 acres,  more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  one vo lcano o f  t h e  same name p l u s  an a s s o c i a t e d  
H o t  Sp r ing .  

KANAGA ISLAND, ALASKA 

Approx. L a t .  51'53'N., Long. 177'07'W. 

A l l  those p o r t i o n s  o f  Kanaga I s l a n d  n o r t h  o f  l a t i t u d e  
51"50'30" n o r t h  t h a t  a r e  above MHT o f  B e r i n g  Sea. 

Con ta in ing  22,900 acres,  more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  one Hot Sp r ing  and one volcano o f  t h e  same 
name. 
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GREAT S I T K I N  ISLAND, ALASKA 

Approx. L a t .  52'03'N., Long. 176OO8'W. 

A l l  those p o r t i o n s  o f  Grea t  S i t k i n  I s l a n d  above MHT 
o f  B e r i n g  Sea. 

C o n t a i n i n g  36,600 acres, more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  a vo lcano o f  t h e  same name. 

CARLISLE ISLAND, ALASKA 

(NO M E R I D I A N )  Approx. L a t .  52'54'N., Long. 17O0O3'W. 

A l l  o f  C a r l i s l e  I s l a n d  above FIHT o f  B e r i n g  Sea. 

C o n t a i n i n g  9,700 acres,  more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  Twin and Yunaska Volcanoes. 

YUNASKA ISLAND, ALASKA 

( N O  M E R I D I A N )  Approx. L a t .  52'39'N. , Long. 170'39'W. 

A l l  o f  Yunaska I s l a n d  e a s t  o f  l o n g i t u d e  17O042'OOt' West, 
and above MHT o f  Be r ing  Sea and P a c i f i c  Ocean. 

C o n t a i n i n g  21,800 acres,  more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  a vo lcano o f  t h e  same name. 

AMUKTA I S L A N D  , ALASKA 

(NO M E R I D I A N )  Approx. L a t .  52'30'N., Long. 171'15'W. 

A l l  o f  Arnukta I s l a n d  above MHT o f  B e r i n g  Sea and P a c i f i c  
Ocean. 

C o n t a i n i n g  12,000 acres, more o r  l e s s  

T h i s  P.G.R.A. has two volcanoes: Makushin and Tab le  Top. Two s p r i n g s  
as w e l l ;  Makushin and Summer Bay. 

MAKUSHIN VOLCANO, ALASKA 

A l l  o f  t h a t  p a r t  o f  Unalaska I s l a n d  l y i n g  n o r t h  o f  
l a t i t u d e  53'48'00'' n o r t h ;  a l l  o f  t h a t  p a r t  o f  Unalaska 
I s l a n d  l y i n g  n o r t h  o f  MHT l i n e  o f  Makushin Bay and west 
o f  l o n g i t u d e  166'50'00'' west, and a l l  o f  Amaknak I s l a n d  
and Hog I s l a n d  i n  Unalaska Bay. 

C o n t a i n i n g  241,000 acres, more o r  l e s s .  
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T h i s  P.G.R.A. c o n t a i n s  two volcanoes: Kagamil and U l i a g a  w i t h  one 
Hot Sp r ings  named Kagamil. 

KAGAMIL ISLAND, ALASKA 

A l l  of  Kagamil I s l a n d ,  approx. l a t i t u d e  52"58'N., 
l o n g i t u d e  169'42'W. 

Con ta in ing  10,300 acres,  more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  two volcanoes: Cleveland and Tana and one Ho t  
Sp r ings  (Chuginadak).  

CHUGINADAK ISLAND, ALASKA 

A l l  of t h a t  p a r t  of Chuginadak I s l a n d  west of 
l o n g i t u d e  169"52'30" west. 

C o n t a i n i n g  13,400 acres,  more or l e s s  

T h i s  P.G.R.A. i s  dominated by t h e  vo lcano by  t h e  same name. There 
i s  a s i m i l a r l y  named Hot Sp r ings .  

AKUTAN ISLAND, ALASKA 

A l l  of Akutan I s l a n d ,  approx. l a t i t u d e  54"09'N., 
l o n g i t u d e  165'54'W. 

C o n t a i n i n g  82,095 acres,  more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  a vo lcano and Ho t  S p r i n g  of t h e  same name: 
.4kun. 

AKUN ISLAND, ALASKA 

A l l  o f  Akun I s l a n d ,  approx. l a t i t u d e  54"11'N., 
l o n g i t u d e  165'32'W. 

C o n t a i n i n g  39,353 acres,  more or l e s s  
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Thi,s P.G.R.A. c o n t a i n s  two volcanoes: Pogromni and Westdahl and one 
Hot Sp r ings  (Unimak). 

T h i s  

POGROMN I VOLCANO, ALASKA 

SEWARD M E R I D I A N ,  (Unsurveyed) 

T. 62 S . ,  R. 102 W., 

T. 63 S., R. 102 W . ,  

T. 64 S., Rgs. 102 & 103 W . ,  

T. 65 S., Rgs. 103 & 104 W . ,  

A l l  t h a t  p o r t i o n  above MHT l i n e  o f  t h e  B e r i n g  Sea 

A l l  t h a t  p o r t i o n  above MHT l i n e  o f  t h e  B e r i n g  Sea 

A l l  those p o r t i o n s  above MHT l i n e  o f  t h e  B e r i n g  Sea 

C o n t a i n i n g  136,100 acres,  more o r  l e s s  

.R.A. c o n t a i n s  p o r t i o n s  o f  t h r e e  volcanoes: S h i s h a l d i n ,  I s a n o t s k i  
and Round Top. 

UNIMAK ISLAND, ALASKA 

SEWARD MERIDIAN,  (Unsurveyed) 

Tps. 62 & 63 S., Rgs. 94, 95, 36, & 97 W .  

Con ta in ing  183,536 acres,  more or l e s s  

T h i s  P.G.R.A. c o n t a i n s  F a l s e  Pass ;lot Spr ings.  

BECHEVIN BAY, ALASKA 

SEWARD M E R I D I A N ,  (unsurveyed) 

T. 60 S., R. 92 W . ,  S/2 
A l l  t h a t  p o r t i o n  s o u t h  and e a s t  o f  t h e  MHT l i n e  
o f  Bechevin Bay 

Secs. 3 t o  10, i n c l u s i v e ;  
Secs. 15 t o  18, i n c l u s i v e ;  
A l l  those p o r t i o n s  above MHT l i n e  o f  Rechevin Bay 

T. 61 S., R. 93 W . ,  

C o n t a i n i n g  14,800 acres, more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  t h r e e  volcanoes: Morz iovo i ,  Du t ton  and F ros ty .  
There i s  a l s o  one H o t  Sp r ings  ( C o l d  Bay). 
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COLD BAY, ALASKA 

S EWA RD MER1 D I AN, ( Un surveyed ) 

T. 57 S., R. 86 W .  
T. 57 S., R. 87 W . ,  

Secs. 1 t o  17, i n c l u s i v e ;  
Secs. 20 t o  29, i n c l u s i v e ;  
Secs. 33 t o  36, i n c l u s i v e ;  
Those p o r t i o n s  e a s t  o f  and above MHT l i n e  o f  Cold Bay 

Secs. 31 t o  33, i n c l u s i v e ;  
Those p o r t i o n s  above MHT l i n e  o f  Cold Bay 

Secs. 13 t o  36, i n c l u s i v e ;  
Those p o r t i o n s  west o f  and above MHT l i n e  o f  Cold 
B aY 

Secs. 1 t o  4, i n c l u s i v e ;  
Secs. 9 t o  12, i n c l u s i v e ;  
Secs. 13 t o  16, i n c l u s i v e ;  
Those p o r t i o n s  e a s t  o f  and above t h e  MHT l i n e  o f  
Cold Bay 

T. 58 S., R. 88  W., 
Secs. 4 t o  10, i n c l u s i v e ;  
Secs. 15 t o  23, i n c l u s i v e ;  
Secs. 26 to, 34, i n c l u s i v e ;  
A l l  those p o r t i o n s  west o f  and above MHT l i n e  
o f  Cold Bay 

Secs. 3 t o  10, i n c l u s i v e ;  
Secs. 15 t o  22, i n c l u s i v e ;  
Secs. 26 t o  35, i n c l u s i v e ;  
A l l  those p o r t i o n s  above MHT l i n e  o f  Cold Bay 

T. 57 S., R. 88  W., 

T. 57 S., R. 89 W . ,  

T. 58 S., R. 86 W., N/2 
T. 58 S., R. 87 W., 

T. 58 S., R. 89 W. 
T. 59 S., R. 88 W., 

T. 59 S., R. 89 W., 
T. 59 S., R. 90 i d . ,  

Secs. 13 t o  30, i n c l u s i v e ;  
Secs. 32 t o  36, i n c l u s i v e ;  
A l l  those p o r t i o n s  above t h e  MHT l i n e  o f  Florzhovoi 
B aY 

Secs. 1 t o  12, i n c l u s i v e ;  
Secs. 14 t o  16, i n c l u s i v e ;  
Secs. 23 t o  26, i n c l u s i v e ;  
A l l  those p o r t i o n s  above bMT l i n e  o f  Cold Bay, 
Deer Passage, and T h i n p o i n t  Cove 

Secs. 1 t o  35, i n c l u s i v e ;  
A l l  those p o r t i o n s  above MHT l i n e  o f  T h i n p o i n t  
Cove, Sandy Cove and t h e  P a c i f i c  Ocean 

T. 60 S., R. 88 W., 

T. 60 S., R. 89 W., 
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A 

A 

T. 60 S., R. 90 W . ,  
Secs. 1 t o  5, i n c l u s i v e ;  
Secs. 8 t o  17, i n c l u s i v e ;  
Secs. 21 t o  27, i n c l u s i v e ;  
Secs 34 t o  36, i n c l u s i v e ;  
A l l  those p o r t i o n s  above MHT l i n e  o f  i l o rzhovo i  

aY 
T. 61 S., R. 89 W . ,  

Secs. 3 and 4; 
Sec. 6; 
A l l  those p o r t i o n s  above MHT l i n e  o f  Sandy Cove 
and t h e  P a c i f i c  Ocean 

T. 61 S., R. 90 W . ,  
Secs. 1 and 2; 
Secs. 13,14,23,24 (Amagat I s l a n d )  ; 
A l l  those p o r t i o n s  above MHT l i n e  o f  t h e  P a c i f i c  
Ocean 

C o n t a i n i n g  185,408 acres,  more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  one Hot Sp r ing  o f  t h e  same name. 

STANIUKOVICH, ALASKA 

SEWARD M E R I D I A N ,  (Unsurveyed) 

T. 50 S., R. 72 W.  
Secs. 18 t o  19, i n c l u s i v e ;  
A l l  those p o r t i o n s  above MHT o f  P o r t  M o l l e r .  
Secs. 30 t o  31, i n c l u s i v e ;  
A l l  those p o r t i o n s  above MHT o f  P o r t  M o l l e r .  

A l l  those p o r t i o n s  above MHT o f  P o r t  M o l l e r .  
T. 50 S., R. 73 W . ,  

Conta in ing  16,937 acres,  more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  Chigngak volcano, and one Hot^ S p r i n g  o f  t h e  
sane name. 

MOTHER GOOSE LAKE, ALASKA 

SEWARD MERIDIAN,  (Unsurveyed) 

T. 34 S., R. 47 W . ,  SW/4 
T. 34 S., Rgs. 48 &I 49 W., S /2  
T. 35 S., R. 47 W.,, W / 2  
T. 35 S., Rgs. 48 & 49 W .  

Conta in ing  76,374 acres,  more o r  l e s s  
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T h i s  P.G.R.A. c o n t a i n s  P e u l i k  vo lcano and two Ho t  Spr ings.  

MT. PEULIK, ALASKA 

SEWARD M E R I D I A N ,  ( P a r t i a l  l y  surveyed)  

T. 27 S., R. 43 W., 
Secs. 29 t o  35, i n c l u s i v e ;  
Those p o r t i o n s  above MHW o f  Becharof  Lake 

Secs. 8 i3 9; 
Secs. 13 t o  36, i n c l u s i v e ;  
A l l  those p o r t i o n s  above MHW o f  Becharof  Lake 

A l l  those p o r t i o n s  above M H W  o f  Upper Ugashik Lake 

T. 27 S . ,  R. 44 W., 

T. 28 S., R. 43 W. 
T. 28 S., R. 44 W., 

C o n t a i n i n g  87,000 acres,  more or l e s s  

T h i s  P.G.R.A. c o n t a i n s  t h r e e  volcanoes: Vsevidof ,  Recheschinoi  and 
Tu7 i k. 

UMNAK ISLAND, ALASKA 

All o f  Umnak I s l a n d ,  approx. l a t i t u d e  53"15'N, 
l o n g i t u d e  168'15'W. 

C o n t a i n i n g  401,000 acres,  more o r  l e s s  

T h i s  P.G.R.A. i n c l u d e s  t h e  Okmok Caldera and S p r i n g  System. 

OKMOK CALDERA 

Lands w i t h i n  t h e  boundary of l a t i t u d e  53'22'Pl and 
53'30'N, l o n g i t u d e  168'02'W and 168'13'W. 

C o n t a i n i n g  44,800 acres, more o r  l e s s  

T h i s  K.G.R.A. was des ignated  on t h e  Geyser and Hot  Sp r ing  resource  
a t  Geyser B igh t .  

GEYSER SPRING B A S I N  

Lands w i t h i n  l a t i t u d e  53'13'N t o  53'16'N and 
l o n g i t u d e  168'17'W t o  165'26'W and w i t h i n  l a t i t u d e  
53'11'N t o  53'15'N and l o n g i t u d e  165'26'W t o  168'31'W. 

Con ta in ing  20,960 acres, more o r  l e s s  
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T h i s  P.G.R.A.  c o n t a i n s  one vo lcano known as Black o r  P u r p l e  and one 
Hot S p r i n g  ( P o r t  Heiden) .  

BLACK PEAK, ALASKA 

S E WA RD ME R I D I AN , ( U n su r v eyed ) 

Tps. 41, 42 & 43 S., Rgs. 60 & 61 W .  

C o n t a i n i n g  137,456 acres,  more o r  l e s s  

T h i s  P.G.R.A. c o n t a i n s  two volcanoes: Ven iamino f f  and Kupr iano f .  

VANIAMINOFF, ALASKA 

SEWARD M E R I D I A N ,  (Unsurveyed) 

T. 42 S., Rgs. 66 & 67 W., 

Tps. 43,44,45,46,47 & 48 S., Rgs. 64,65,66 & 67 W. 
A l l  t hose  p o r t i o n s  above MHT o f  B r i s t o l  Bay 

T h i s  P.G.R.A. c o n t a i n s  two volcanoes: K a i l a g u i k  and Aniakchak. 

AN IAKCHAK,  ALASKA 

SEWARD M E R I D I A N ,  (Unsurveyed) 

Tps. 37,38 & 39 S., Rgs. 55,56 & 57 W. 

C o n t a i n i n g  175,536 acres, more o r  less  

T h i s  P.G.R.A. c o n t a i n s  s i x  volcanoes: Emrnons, Dutton, Aghi leen, P J l o f ,  
P a v i l o f  s i s t e r  and L i t t l e  Pav lo f .  A l so  one H o t  S p r i n g  (Emmons) i s  found 
here.  

PAVLOF VOLCANO, ALASKA 

SEWARD MERIDIAN,  (Unsurveyed) 

T. 54 S., R. 81 W., 
Secs. 6 t o  7, i n c l u s i v e ;  
Secs. 18 t o  19, i n c l u s i v e ;  
Secs. 30 t o  31, i n c l u s i v e .  

Secs. 6 t o  7, i n c l u s i v e ;  
Secs. 18 t o  19, i n c l u s i v e ;  
Secs. 30 t o  31, i n c l u s i v e .  

T. 55 S . ,  R. 81 W . ,  

Tps. 54 & 55 S., R. 82 W.  
T. 56 S., R. 82 W., N/2, SW/4 
Tps. 54,55, & 56 S., R. 83 ld. 
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T. 54 S., R. 84 W., S / 2  
Tps .  55 & 56 S., R. 84 W. 

' T. 55 S., R. 85 W .  , E/2 
T. 56 S . ,  R. 85 W . ,  E/2 

C o n t a i n i n g  236,150 acres,  more or less 
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TABLE I11 - Southwest Region 

MAGNITUDES AN0 HEAT CONTENTS OF IDENTIFIED VOLCANIC SYSTEMS 

(U.S.G.S. C i r c u l a t i o n  1726 - White. 1975) 

A Q  A Q  A Q  
COFIPOSITION CHAMBER CHAMBER SOLIO- TOTAL NOW OUT 

LAST AGE CHAMBER VOLUME VOLUME IFICATION CALORIES CALOR S CALOR S 
NAME OF AREA LAT. LONG. ERUPTION DATA AREA Km2 RANGE Km3 VR Km3 STATE "C X 1018 X 1OIb X 10 REMARKS 

> lo t#  Depth 

Depth 

Need B e t t e r  Data 
S i l i c i c ?  On Composition I 

BULDIR 52"23'N 176"Ol'E Basic <2xlO3? 

KISKA 52"06'N 177"36'E Basic Ac t ive  

SEGULA 52"Ol'N 178"08'E Basic < lo4? 

OAV IOOF 51"58'N 17B020'E No Data <lo47 5. & 125-50 V r  12.5 >650° 7 7 

LITTLE SITKIN 51°57'N 17B032'E Basic Ac t ive  17.3 VC 45 -180 vc 75 > 850" 43 43 

SEMISOPOCHNOI 51"56'N 179"35'E Basic Ac t ive  42.4 A, 106-424 Vc 150 > 850" 86 86 
(CERBERUS) 

SUGARLOAF 51°54'N 179"3B'E Basic < lo4?  '10 KM Depth 

GARELOI 51"48'N 178"48'W Basic Ac t ive  > 10 KM Depth 

TANAGA 51"53'N 178"07'W Bas ic?  Ac t ive  85.9 Ac 215-860 Vc 400 > 850" 230 230 

TAKAWANGHA 51'52'N 178"OO'W Basic? C l o4  8.9 k 22.5-90 Vc >225 > 650' 13 13 

BOBROF 51'55'N 177"27'W Basic? < l o 4 ?  > 10 KM Depth 

KANAGA 51°55'N 177OlO'W Basic? Ac t ive  230 k. 575-230 Vc 75 > 850" 43 43 

'10 KM Depth 

51"59'N 176"36'W Basic < lo4?  >10 KM Depth 

MOFFET 51°56'N 176"45'W Baslc -=lo4? 
AOAGOAK 

GREAT SITKIN 52"M'N 176"07'W Basic Ac t ive  1.8 & 4.5-18 Vc > 5  > 850" 3 3 

>10 KM Depth 

> 10 KM Depth 

Need Composition 
I Age Data 

KASATOCHI 5Z011'N 175"30'W Basic? Act ive? 

KONIUJI 52'13'N 175O08'W Basic? Act ive? 

SERGIEF 52"19'N 174"53'W No Data No Data 



TABLE I11 - Southwest Region Cont 'd.  

MAGNITUDES AN0 HEAT CONTENTS OF IOENTIFIEO VOLCANIC SYSTEMS 

(U.S.G.S. C i r c u l a t l o n  1726 - White, 1975) 

A Q  A Q  A Q  
, COMPOSITION CHAMBER CHAMBER SOLID- TOTAL NOW OUT 

LAST AGE CHAMBER VOLUME VOLUME IFICATION CALORIES CALORIES CALORIES 
NAME OF AREA LAT. LONG. ERUPTION DATA AREA Km2 RANGE Km3 VB Km3 STATE "C X 1018 X 1018 X 1016 RMARKS 

KOROVIN 52O23'N 174"lO'W Bas ic  Ac t i ve  > l o  KM Depth 

KLIUCHEF 52"19'N 174"09'W No Data No Data 28.6 A, 70-280 V C  > lo0  58 Need Composition 

SARICHEF 5Z019'N 174"03'W Bas ic?  Ac t i ve?  5 1 0  KM Depth 

h Age Data 

S€GUAM 52'19'N 172"23'W No Data A c t i v e  20(2) A, 100-400 V C  200 850 115 115 Appears t o  be a 
Double caldera.  
Not repo r ted  

Needs I n v e s t i g a t i o n  

AMUKTA 52"30'N 171"16'W Bas ic?  A c t i v e  ,lo KM Depth? 

CHAGULAK 52'35'N 171"09'W Bas ic?  < l o 4 ?  > 10 KM Depth? 

YUNASKA 52"39'N 170"39'W No Data A c t i v e  12.1 Ac 30-120 Vc 40 > 850 23 23 

HERBERT 52'45'N 170"07'W Bas ic?  < l o 4 ?  '10 KM Depth? 

CARL ISLE 52"54'N 17Oo04'W Bas ic?  A c t i v e  > 10 KM Depth? 

CLEVELAND 52'49'N 169'58'W Bas ic?  A c t i v e  > 10 KM Depth? 

ULIAGA 53'04'N 169"47'W Bas ic?  < l o 4 ?  > 10 KM Depth? 

TANA 5Z050'N 169"46'W Bas ic?  No Data > 10 KM Depth? 

KAGAMIL 52'58'N 169O44'W Bas ic?  Ac t i ve  > 10 KM Depth? 

V S EV IO0 F 53'08'N 168"42'W S i l i c i c  A c t i v e  Need More Data 

RECHESCHNOI 53"09'N 168"33'W Bas ic?  < l o 4  Need More Data 

OKMOK 53'25'N 168'03'W Bas ic  Ac t i ve  62.9 A, 155-620 Vc 250 > 850 144 144 

TULK 53O23'N 168"03'W Bas ic  No Data > l o  KM Depth 

BOGOSLOF 53'56'N 168"OZ'W Bas ic  Ac t i ve  >10 131 Depth 

8x103 Tc 



TABLE I11 - Southwest Region Cont'd. 
MGNITUOES AN0 HEAT CONTENTS OF IDENTIFIED VOLCANIC SYSTEMS 

(U.S.G.S. C i r c u l a t i o n  1726 - White. 1975) 

COMPOSITION CHAMBER CHAMBER SOLIO- 
LAST AGE CHAMBER VOLUME VOLUME IFICATION CALORIES CALORIES CALORIES 

NAJ4E OF AREA LAT. LONG. ERUPTION DATA AREA Km2 RANGE Km3 VR Km3 STATE "C X 1018 X X 10 l8  REMARKS 

MAKUSHIN 53"52'N 166"56'Y S i l i c i c ?  Ac t ive  3.6 & 9-36 V r  > lo  >E50 6 6 

TABLE TOP 53'58'N 166"40'W Basic No Data > l o  04 Depth 

AKUTAN 54"OB'N 166"OO'U Basic? Ac t ive  3.5 & 9-36 V r  >10 >E50 6 6 

MT. GILBERT 54"16'N 165"39'U Basic? No Data >10 KM Depth? 

POGROMNI 54"34'N 164'42'W Basic A c t i v e  >10 04 Depth 

WESTOAHL 54"31'N 164"39'W No Data Ac t ive  Need More Data 

FISHER 

(AKUN) 

54"3B'N 164O251W Basic Act v e l  122.6 & 300-1200 Vc 600 >E50 345 345 s (2x10 Tv 

SHISHALOIN 54'45'N 163"58'W Basic A c t i v e  > 10 KM Depth 

ISANOTSKI 54"45'N 163O44'U- Basic? 'Ac t ive  7 10 KM Depth? 

ROUNDTOP 54'48'N 163'36'W No Data A c t i r e ?  
<2x10 ? 

AMAK 55"25'N 163"09'W Basic? No Data 

FROSTY 55"04'N 162'51'W S i l i c i c ?  No Data 

'10 04 Depth? 

Basic? 

> l o  KM Depth 55"OO'N 162"50'W Basic No a t a  1 WALRUS 
(MORZHOVOI) > l o  ? 

DUTTON 5 5 " l l ' N  162"16'W Basic No Data >10 KM Depth 

EMMONS 55'20'N 162"04'U Basic Ac t ive  117.3 A, 300-1200 Vc 600 >650 345 345 

HAGUE 55"22'N 161"59'W Basic Ac t ive  

DOUBLE CRATER 55'23'N 161"57'U Basic Act ive? 

PAVLOF 55"25'N 161"54'W Basic Ac t ive  >10 KM Depth 



TABLE I11 - Southwest Region Cont 'd .  

MAGNITUDES AND HEAT CONTENTS OF IDENTIFIED VOLCANIC SYSTEMS 

(U.S.G.S. C i r c u l a t i o n  8726 - White, 1975) 

'NO! klQ A Q  
COMPOSITION CHAMBER CHAMBER SOLIO- TOTAL 

NAME OF AREA LAT. LONG. ERUPTION DATA AREA d RANGE Km3 Vg Km3 STATE "C X 1018 X 1018 X 1018 REMARKS 
LAST AGE CHAMBER VOLUME VOLUME IFICATION CALORIES CALORIES CALORIES 

10 KJ4 Depth 

Need More Data 

PAVLOF SISTER 55"27'N 161"51'W Basic A c t i v e  

DANA 55"37'N 161"12'W S i l i c i c  No Data 1.6 A, 4-16 V, > 5  3 
1 4 7  - 

Need More Data KUPREANOF 56"Dl'N 159"48'W No Data A c t i v e  
Basic? 

VENIAMINOF 56'10'N 159O23'W Basic A c t i v e  50.4 A, 125-500 Vc 200 >850 115 115 
3 .7~103  Tc 

6 Need More Data BLACK (PURPLE) 56O32'N 158"37'W S i l i c i c  ( l o4?  6.9 Ac 17.5-70 Vc '20 >650 12  12 

ANIAKCHAK 56'53'N 158"lO'W S i l i c i c  A c t i v e  55.6 Ac 140-560 VC 225 > 650 129 129 
3 .6~103  Tc 

Need More Data CHIGNIGAK 57"08'N 157OOO'W Basic? A c t i v e  

K I  ALAGVI K 57"12'N 156"42'W No Data No Data No Data 

PEULIK 57'45'N 156"21'W Bas ic?  Ac t i ve?  10.5 A, 25-100 Vc  >30  >650 17 

S i 1  i c i c ?  

17 S i l i c i c  i n  focus 
o f  both ca ldera  8 M t .  
Peul i k;perhaps young 
bas ic  e rup t i on  on N. 
f lank  Peu l ik .  Need Age 
Data. 
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S I T E :  M i  t c h e l l  

RESOURCE: Reported Ho t  Spr ings  ( M i l  l e r  1973) 

LATITUDE & LONGITUDE: 61" 18 '  N., 157" 40 '  W.  Approx. 

QUADRANGLE: S lee tmut  T14N, R47W, SW Approx. 

B A R R I E R :  Remote 

R ECOM ME N DAT I ON : Ex p 1 o r a t i on 

DESCRI  PTION: 

282 

The Chu i lnuk  mountains a r e  centered  on a s e m i e l l i p t i c a l  s tock .  The 
exposed c o n t a c t s  of t h e  s t o c k  d i p  g e n t l y  outward. The c o n t a c t s  a r e  
w e l l  exposed. The s tock  i s  comp le te l y  surrounded by  a c o n t a c t  
metamorphic zone i n  ad jacen t  sedimentary rocks.  T h i s  zone averages 
2 m i l e s  ( 3  km) wide. A w e l l  def ined f a u l t  i s  noted on t h e  n o r t h  
f r o n t  o f  t h e  mountains. 

The s tock  i n  t h e  Chu i lnuk  mountains range from g r a n o d i o r i t e  on t h e  
west, comparable t o  t h a t  o f  K i o k l u k  mountains, t h rough  q u a r t z  
monzonite, t o  g r a n i t e  on t h e  east .  The presence o f  t h e  grano- 
d i o r i t e  on t h e  west s i d e  of t h e  s tock ,  n e a r e s t  t o  t h e  K i o k l u k  
mountains, suggests  t h a t  t h e  rocks  o f  t h e  two s tocks  d e r i v e d  from a 
common magmatic source, connected a t  depth. The igneous rocks  of 
t h e  mountains a r e  una l te red .  Ho t  Spr ings  occur  a long t h e  Nor th-  
e a s t e r n  c o n t a c t s  of t h e  s t o c k  near  t h e  l a r g e s t  of seve ra l  lakes .  
(Cady 1965) 

SOCIO-ECONOMIC : 

The l a n d  near  Chu i ln i l :  mounta in  has been s e l e c t e d  by t h e  S t a t e  of 
A laska under  terms o f  t h e  s ta tehood a c t .  

The l o c a t i o n  o f  t h i s  system i s  ve ry  remote. The neares t  p o p u l a t i o n  
i s  S leetmute 25 m i l e s  (40  km) t o  t h e  n o r t h .  The mode of t r a n s -  
p o r t a t i o n  t o  t h e  sp r ings  would p r o b a b l y  have t o  be h e l i c o p t e r .  

No e x p l o r a t i o n  has taken p lace  on t h i s  s p r i n g  system. Any f u t u r e  
a p p l i c a t i o n  would r e q u i r e  temperature and f low r a t e s  measurements. 

The Kuskokwim mountains a r e  p a r t  of an e x t e n s i v e  m i n e r a l i z e d  zone. 
Rare meta ls  have been found i n  t h e  streams. 

ENVIRONMENT: ( E x t r a c t e d  f rom Southwest Regional  P r o f i l e )  

The neares t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Sleetmute. Summer 
temperatures t h e r e  average 37" t o  66" ( 3 "  t o  19OC) w i n t e r  -12 t o  24 
(-24" t o  -4°C) w i t h  extremes of -58" t o  90" ( -50 t o  32") .  P r e c i p i -  
t a t i o n  averages 21" which i n c l u d e s  90" o f  snow. 



The dominant f l o r a  i s  up land spruce hardwood f o r e s t .  The mountains 
at-e covered by a l p i n e  tundra.  Caribou, moose and bear  a l l  
f l o u r i s h .  The lands t o  b o t h  e a s t  and west o f  t h e  Kuskokwim 
mountains a r e  major  n e s t i n g  areas f o r  m i g r a t o r y  wa te r fow l .  

There i s  d i s c o n t i n u o u s  pe rma- f ros t  here.  

KEY CONTACT: S t a t e  Department of N a t u r a l  Resources 

REFERENCE: (Cady 1965);  Southwest Regional P r o f i l e  

283 



SITE: Tu1 uksak 

RESOURCE: Reported Ho t  Spr ings  (Waring 1917) 

LATITUDE & LONGITUDE: 61" 00' N., 160" 3 0 '  Id. Approx. 

QUADRANGLE: Russian Miss ion /Bethe l  TlON R63W SM Approx. 

BARR1 ER: 

RECOMMENDATION: E x p l o r a t i o n  

DESCRIPTION: 

There has been a r e p o r t e d  h o t  s p r i n g  a long  t h e  Tuluksak R ive r .  
Algae growth and a d i s t i n c t  su lphurous odor  were repo r ted .  (Waring 
1917) 

The geology o f  t h e  r e g i o n  i s  covered i n  t h e  f l a t s  by c o a s t a l  and 
a1 l u v i u m  sediments. J u r a s s i c  t o  'Cretaceous in te rbedded 1 ayers of 
graywacke and sha le  ou tc rop  i n  t h e  h i l l s .  Cretaceous g r a n i t e  rocks  
intrude these sediments. (Sel kregg 1976) 

SOCIO-ECONONIC: 

The l a n d  c l a s s i f i c a t i o n  i n  the  area  i s  ( d ) ( l ) .  Surrounding lands  
a r e  s e l e c t e d  by  t h e  B r i s t o l  Bay N a t i v e  A s s o c i a t i o n  under  terms of 
t h e  Alaska N a t i v e  Land Claims Se t t l emen t  Act. 

The n e a r e s t  v i l l a g e  i s  Tuluksak a t  t h e  conf luence of t h e  Tuluksak 
and Kuskokwim r i v e r s .  Tuluksak R i v e r  i s  nav igab le  ove r  much o f  i t s  
course.  The s p r i n g s  a r e  approx ima te l y  20 m i l e s  (32  km) from t h e  
v i l l a g e .  They a r e  a l s o  15  m i l e s  (24  km) from Nyac m i n i n g  camp. 
A i r  s e r v i c e  i s  a v a i l a b l e  f rom Bethe l  t o  e i t h e r  of these areas. One 
swamp buggy road e x i s t s  from Nyac a long  t h e  Tuluksak R ive r .  

The s p r i n g s  have had no e v a l u a t i o n .  I n  f a c t ,  t hey  have n o t  even 
been conf i rmed a t  t h i s  t ime. If a v i a b l e  resource  can be con- 
f i rmed ,  a p o s s i b l e  development p r o j e c t  c o u l d  e s t a b l i s h  a marke t  f o r  
f r e s h  vegetables.  T h i s  would supplement t h e  subs is tence  l i f e s t y l e  
o f  t h e  area r e s i d e n t s .  Geothermal energy c o u l d  make t h i s  a v i a b l e  
p r o j e c t .  

ENVIRONMENT: ( E x t r a c t e d  from t h e  Southwest Regional P r o f i l e )  

The c l i m a t e  can o n l y  be es t imated .  The winds a r e  predominant ly  
from t h e  n o r t h - n o r t h e a s t  a t  app rox ima te l y  10 knots .  Making wind 
energy a p o s s i b l e  energy sourse. The p r e c i p i t a t i o n  i n  t h e  area  
averages 16'' (40 cm), i n c l u d i n g  50" (127 cm) o f  snow. Average 
summer temperatures range from 39-62OF (4-17°C) w i n t e r  f rom -3 t o  
20°F ( -2 t o  -7°C) w i t h  extremes of -46 and 86°F (-43 and 30°C). 
The h e a t i n g  degree days average about  13,200. 
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The dominant f l o r a  i s  wet  tundra .  Moose and bear  a r e  found i n  
r e l a t i v e  abundance. The area  i s  a h i g h  d e n s i t y  wa te r fow l  range. 
Salmon i s  a p o s s i b l e  commercial f i s h  a long  t h e  l o w e r  Tuluksak 
R ive r .  

Permaf ros t  i s  found under  t h e  tundra.  

KEY CONTACT: Tuluksak V i l l a g e  Counc i l  

REFERENCE: Waring 1917; SW Regional P r o f i l e  
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SITE:  O p h i r  Creek 

RESOURCE: Hot Sp r ings  

LATITUDE & LONGITUDE: 61" 11 '  N; 159" 51 '  W 

QUADRANGLE: Russian Miss ion,  T13N, R59W, S e c t i o n  21 

BARR1 ER: Remote 

RECOMMENDATION : 

DE S C R I  PT I ON : 

A s p r i n g  occurs on H o t  Spr ings Creek a t  t h e  headwaters o f  O p h i r  
Creek w i t h i n  t h e  K i l  buck Mountains PGRA 274,856 acres ( 1  11,234 
h e c t a r e s ) .  The v a l l e y  f l o o r  s lopes  a t  about  f i v e  degrees and 
a d j a c e n t  h i l l  s lopes a r e  about 19-15 degrees. The O p h i r  Creek 
d ra inage  descends down t h e  n o r t h e a s t e r n  f l a n k  o f  M t .  Hamil ton.  

Two main bedrock types u n d e r l i e  t h e  Oph i r  Creek v a l l e y .  The 
mountains t o  t h e  sou th  o f  O p h i r  Creek and t h e  d i v i d e  between h o t  
s p r i n g s  and Oph i r  Creek a r e  composed of i n t r u s i v e  igneous rocks  o f  
g r a n i t i c  composi t ion.  The igneous i n t r u s i o n  i s  a s t o c k  composed 
p redominan t l y  o f  q u a r t z  monzoni te o f  T e r t i a r y  Age. 

The s tock  has been i n t r u d e d  i n t o  Cretaceous v o l c a n i c  rocks,  c h i e f l y  
massive a n d e s i t i c  f l o w s  i n te rbedded  w i t h  greywacke, s i 1  t s t o n e ,  
pebble conglomerate, l i m e s t o n e  and shale.  These rocks o u t c r o p  t o  
t h e  east ,  n o r t h  and west of Oph i r  Creek (Baker, 1977).  

The s p r i n g s  a r e  composed o f  one ma jo r  and one m i n o r  pool  nea r  t h e  
head of t h e  Hot Sp r ings  Creek v a l l e y .  The ma jo r  pool  i s  seve ra l  
f e e t  i n  d iameter ,  about 1 '  deep and d i scha rges  225 gpm (850 lpm).  
The water  temperatures were measured t o  be 63°C. A second pool  i s  
l o c a t e d  about  5 0 '  (15 m) south-southeast  of t h e  main p o o l .  The 
s p r i n g  has a temperature o f  3OoC and f l o w s  a t  an e s t i m a t e d  1-2 gpm 
(4-7 lpm) . 
P r e s e n t l y ,  t h e  l e a s e  holder ,  M r .  H a r r y  E. Faulkner ,  d i v e r t s  wa te r  
th rough  a 4" (10 cm) p i p e  1,500 f e e t  (457 m) t o  h i s  house. The 
p i p e  r u n n i n g  frcnn t h e  s p r i n g  t o  F a u l k n e r ' s  house i s  i n s u l a t e d ,  
covered w i t h  aluminum, and t h e  i n n e r  conductor  i s  p l a s t i c .  The 
p i p e  uses, perhaps, o n e - t h i r d  o f  t h e  o u t p u t  o f  t h e  s p r i n g .  The 
water  r u n n i n g  i n t o  t h e  creek keeps t h e  creek open. Mr. Faulkner  
i n t e n d s  t o  implace a Lave1 t u r b i n e  i n  t h i s  open water  t o  produce 
e l e c t r i c i t y  (Ogle, 1976). 

The chemical a n a l y s i s  o f  t h e  s p r i n g  i s :  

k; 
N O3 

2 86 
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0.04" 
0.4 

n 



Phosphate, Or tho  
A1 k a l  i n i  ty, B icarbonate  
A1 ka l  i n i  ty, Carbonate 
co 
Chqor ide 
TDS 
Hardness ( T o t a l )  
F 

O4 Se 
cu 
Ca 
Na 
K 
Ag 
Pb 
Cd 
C r  
S i02  
A1 
As 
B 
Fe 
Mg 
Mn 
N i  
Sb 
Zn 

0.25 
239 

0 
0.4* 
3.5 

412* 
16 

240" 
1.4* 

0.002 
0.005 
2 

97 
1 
0.0001 5 
0.003 
0.0003 
0.0012 

0.02* 
0.02 
0.1 
0.06 
0.1 
0.003 
0.012 
0.06 
0.001 

30 

Hg 0.001 
V 0.01 
Conductance (umohs/cm) 400 
**Temperature ( "C) 24 
PH 9.4* 
Date 6-3-77 

* Exceeds ADF&G wa te r  q u a l i t y  c r i t e r i a  f o r  salmon aquacu l tu re .  

** Temperature a t  which chemical a n a l y s i s  was accomplished. 

About 13 m i l e s  i n  a d i r e c t  l i n e  e a s t  of sou th  from t h e  s p r i n g  t h e r e  
i s  a s i l i c e o u s  s i n t e r  c o r e  150 '  h i g h  near  t h e  e a s t  r i d g e  o f  M y r t l e  
Creek. Any wa te r  i s s u i n g  he re  p r o b a b l y  i ssues  i n t o  t h e  c reek  
( 'daring, 1917). 

S OC I 0- E CO NOFl I C : 

Approx ima te l y  40 ac res  of l a n d  sur round ing  t h e  geothermal s p r i n g s  
i s  s u b j e c t  t o  a m i n e r a l  s p r i n g s  l ease  i ssued  t o  H a r r y  E. Faulkner ,  
P.O. Box 153, Be the l ,  Alaska, 99559 (#FF 019136). A l l  t h e  l a n d  
below t h e  geothermal s p r i n g  a long  Hot  Spr ings  Creek t o  i t s  con- 
f l u e n c e  w i t h  Oph i r  Creek, i n c l u d i n g  t h e  a i r s t r i p ,  i s  owned by  
Flr. Fau lkner  as a homestead and pa ten ted  land.  Sur round ing  lands  
a r e  c l a s s i f i e d  as p u b l i c  i n t e r e s t  lands  ( d ) ( l ) .  
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An h i s t o r i c a l  p l a c e  a p p l i c a t i o n  AA 10267 has been f i l e d  by C a l i s t a  
C o r p o r a t i o n  upstream i n  nearby S e c t i o n  28. 

There i s  access by  l i g h t  a i r c r a f t .  The a i r s t r i p  i s  i n  reasonable 
r e p a i r ,  and would be en la rged  t o  accommodate l a r g e r  planes. There 
a r e  a i r s t r i p s  a t  t h e  nearby n a t i v e s  v i l l a g e  o f  Aniak and Tuluksak 
on t h e  Kuskokwim R i v e r  and t h e  m i n i n g  community o f  Nyac. Bethel ,  
75 m i l e s  (120 km) southwest i s  a l o g i c a l  s t a g i n g  area. A l l  neces- 
s a r y  f a c i l i t i e s  a r e  a v a i l a b l e  a t  Be the l .  

The S t a t e  F i s h  and Game Department has r a t e d  t h e  s p r i n g  as be ing  a 
moderate p o t e n t i a l  f i s h  ha tche ry  s i t e .  The ma jo r  drawback was t h e  
l o g i s t i c s  o f  b u i l d i n g  i t  there.  The a s s o c i a t e d  f ishermen o f  Lower 
Yukon and Kuskokwim r e g i o n s  and C a l i s t a  N a t i v e  C o r p o r a t i o n  have 
been i n t e r e s t e d  i n  t h e  salmon enhancement p o s s i b i l i t i e s  o f  O p h i r  
h o t  s p r i n g s .  There a r e  a l s o  m i n i n g  i n t e r e s t s  i n  t h e  area.  

Many o f  t h e  b u i l d i n g s  of t h e  m i n i n g  town of Nyac have been moved t o  
t h e  h o t  s p r i n g s .  I t  has y e t  t o  be con f i rmed  if M r .  Faulkner  i s  now 
o p e r a t i n g  a l odge  u t i l i z i n g  t h e  geothermal resource  b u t  i s  i s  
rumored so. 

ENVIRONMENT: EXTRACTED FROM THE SOUTHNEST REGIONAL PROFILE 

The c l i m a t e  can o n l y  be est imated.  The winds a r e  p redominan t l y  
from t h e  n o r t h - n o r t h e a s t  a t  app rox ima te l y  10 knots .  The p r e c i p i -  
t a t i o n  i n  t h e  area averages 1 6 "  (40  cm), i n c l u d i n g  50" (127 cm) o f  
snow. Average summer temperatures range from 39-62°F (4-17°C) ; 
w i n t e r  ranges from -3 t o  20°F ( - 2  t o  -7"C) ,  w i t h  extremes o f  -46 t o  
86°F (-43 t o  30°C). The h e a t i n g  degree days a r e  around 13,200. 

The f r e s h  water  i s  r e j u v e n a t e d  by  a smal l  s t ream which f l o w s  2 c f s .  
O p h i r  Creek f l o w s  41 c f s .  There i s  l o c a l i z e d  permafrost .  The 
geothermal and f r e s h  water  ad jacen t  do n o t  c o m p l e t e l y  meet water  
qual i ty standards f o r  salmon a q u a c u l t u r e  w i t h  h i g h  b a c t e r i a  counts.  
There a r e  p o s s i b l e  f l o o d i n g  problems. (Baker 1977) 

The dominant f l o r a  i s  wet and a l p i n e  tundra.  Moose and bear  
f r e q u e n t  t h e  area w i t h  a h i g h  d e n s i t y  wa te r fow l  range nearby. 
W h i t e f i s h ,  char,  p ike,  and t r o u t  dorninate t h e  drainage, a1 though 
salmon a r e  p r e s e n t  i n  a d j a c e n t  dra inages.  

KEY CONTACT: Har ry  Faul  k n e r  

REFERENCE: 

Baker. Salmon Aquacu l tu re  Study 
Ogle. V i s i t  t o  O p h i r  Spr ings 
Waring. 1917 Repor t  on Ho t  Spr ings 
Sel kregg. Southwest Regional  P r o f i l e s  
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SITE: A t t u  

0 

A 

RESOURCE: Reported Ho t  Spr ings  (Waring, 1917) 

LATITUDE & LONGITUDE: 52"  50 '  N; 173" 10 '  E. 

QUADRANGLE: A t t u  

BARRIER:  Resource Undef ined 

R ECOMME MDAT I ON : Ex p 1 o r a  t i  on 

DESCRIPTION: 

Located  w i t h i n  t h e  A t t u  I s l a n d  PGRA 67,700 acres  (27,398 h e c t a r e s ) .  
The i s l a n d  o f  A t t u  i s  t h e  westernmost o f  t h e  A l e u t i a n  Chain. The 
i s l a n d  has severa l  smal l  l a k e s  which a r e  r e p o r t e d  comfo r tab le  f o r  
b a t h i n g  i n  t h e  summer. A l though t h e r e  i s  no d i r e c t  ev idence o f  
warm spr ings ,  i t  seems probab le  t h a t  thermal  wa te r  does issue,  f o r  
t h e r e  i s  r e p o r t e d  t o  be a smal l  a c t i v e  vo lcano o r  area o f  s o l f a -  
t a r a s  on t h e  i s l a n d  (Waring, 1917). 

Personal correspondence w i t h  people i n  t h e  area has no t ,  t o  date,  
l o c a t e d  t h e  h o t  sp r ings  (Ogle, 1978). 

The area  does have g r a n i t i c  and gabbro i c  i n t r u s i v e  rocks  i n t r u d i n g  
T e r t i a r y  and Cretaceous sedimentary rocks,  a1 so i n c l u d i n g  pyro-  
c l a s t i c s ,  l a v a  f l ows  and p i l l o w  b a s a l t s  

S OC I 0- ECO NOM I C : 

The i s l a n d  o f  A t t u  i s  a c t u a l l y  c l o s e r  t o  Japan than i t  i s  t o  t h e  
City o f  Anchorage. T h i s  makes t h e  l o g i s t i c s  ve ry  expensive and 
d i f f i c u l t  g e t t i n g  t o  and from t h e  i s l a n d .  

The n e a r e s t  ma jor  s e t t l e m e n t  i s  Shemya A i r  Force Base, 35 m i l e s  
( 5 6  km) t o  t h e  eas t .  A t t u  i t s e l f  has a smal l  c o n t i n g e n t  o f  Coast 
Guard personnel  and a p o p u l a t i o n  o f  40 people. The base was once 
much l a r g e r ,  and, t h e r e f o r e ,  has a p r e t t y  e x t e n s i v e  road system, 
good a i r p o r t  and decent  ha rbo r  f a c i l i t i e s .  

The i s l a n d  has a d ramat ic  World War I 1  h i s t o r y  i n  t h a t  i t  was one 
o f  two i s l a n d s  t h a t  were occup ied  b y  Japanese fo rces .  T h i s  was t h e  
o n l y  a rea  i n  t h e  U n i t e d  S t a t e s  a c t u a l l y  invaded. There a r e  e i g h t  
N a t i v e  a r c h e o l o g i c a l  s i t e s  on A t t u  I s l a n d  as w e l l .  

P a r t  o f  t h e  i s l a n d  i s  i n  t h e  N a t i o n a l  W i l d l i f e  Refuge System, 
p r e c l u d i n g  development. P a r t  o f  t h e  i s l a n d  i s  under  c o n t r o l  o f  t h e  
Department o f  Defense. N a t i v e  c l a i m s  have been f i l e d  on t h e  
i s l a n d ,  b u t  a r e  s u b j e c t  t o  a d j u d i c a t i o n  b e f o r e  they  w i l l  be 
approved (Sel  kregg, 1975). 

F u r t h e r  e x p l o r a t i o n  i s  needed t o  de termine i f ,  i n  f a c t ,  a p o t e n t i a l  
resource  e x i s t s .  P resen t l y ,  energy needs a r e  met by a base 
genera tor .  (DEPD Rura l  Energy Survey, S t a t e  o f  A laska)  
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ENVIRONMENT: EXTRACTED FROM WOUTHWEST REGIONAL PROF1 LE 

A t  t u  Coast Guard s t a t  i o n  reco rds  an average summer temperature 
between 40-60°F (4-16°C) w i t h  w i n t e r  temperatures o f  28-39°F ( - 2  t o  
4 ° C ) .  Extremes o f  15-77°F ( - 9 t o  25°C) have been recorded. Pre- 
c i p i t a t i o n  averages 56" (142 cm) i n c l u d i n g  91" (231 cm) o f  snow. 
The average wind i s  w e s t e r l y  a t  11.3 knots,  w i t h  an extreme o f  
s o u t h w e s t e r l y  a t  106 k n o t s  recorded. 

The dominant f l o r a  i s  tundra.  There i s  c o n s i d e r a b l e  p o t e n t i a l  f o r  
o f f s h o r e  b o t t o m f i s h i n g  i n  t h e  area. 

KEY CONTACT: Coast Guard Cominander, A t t u  

REFERENCE: 

Waring. 
Southwest Regional  P r o f i l e s  

1917 Repor t  on H o t  Spr ings 
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SITE: Kiska 

RESOURCE: Volcano (Coats e t .  a1 .) 

LATITUDE & LONGITUDE: 52" 0 6 '  N; 177" 3 6 '  E. 

QUADRANGLE : K i  s ka (Unsu rveyed)  

B A R R I E R :  No End User  

DESCRIPTION:  

Located w i t h i n  t h e  Kiska I s l a n d  P.G.R.A., 23,248 a c r e s  (9,408 
h e c t a r e s ) .  K iska I s l a n d  i s  i n  t h e  Rat  I s l a n d s  group o f  t h e  
A l e u t i a n  I s l a n d s  and i s  composed of two m a j o r  g e o l o g i c  elements. 
The sou th  h a l f  o f  t h e  i s l a n d  i s  p a r t  o f  a submarine r i d g e ,  and t h e  
n o r t h  h a l f  i s  a volcano. K iska Volcano i s  a young composi te  ande- 
s i t i c  vo lcano.  I t  i s  u n d e r l a i n  and f l a n k e d  on t h e  sou th  b y  t h e  
K iska  Harbor  fo rma t ion ,  which r e p r e s e n t s  t h e  remnants o f  an o l d e r  
composi te  volcano. The Kiska Harbor  f o r m a t i o n  i s  unconformable 
w i t h  t h e  Vega Bay f o r m a t i o n  t o  t h e  south.  The Vega Bay f o r m a t i o n  
i s  a mass o f  deformed submarine v o l c a n i c  rocks .  (Coats, e t .  a l . )  

Both  K iska  Volcano and t h e  K iska  Harbo r  f o r m a t i o n  a r e  composed o f  
i n te rbedded  a n d e s i t i c  t o  b a s a l t i c  p y r o c l a s t i c  rocks,  l a v a  f l ows ,  
and sedimentary rocks formed o f  v o l c a n i c  d e b r i s .  The rocks  o f  t h e  
Vega Bay f o r m a t i o n  a r e  o l d e r  and more deformed than t h e  o t h e r  r o c k s  
o f  t h e  i s l a n d ;  they a r e  canposed o f  modera te l y  w e l l  i n d u r a t e d  
p y r o c l a s t i c  rocks  and s u b s t a n t i a l  amounts o f  da rk  submarine b a s a l t  
f l o w s  and m i n o r  amounts of sandstone and conglomerate formed o f  
v o l c a n i c  d e b r i s .  (Coats, e t .  a l . )  

The i s l a n d  was s c u l p t u r e d  f i r s t  by mar ine  and f l u v i a l  e ros ion ,  and 
t h e  southern p a r t  of t h e  i s l a n d  was l a t e r  m o d i f i e d  by g l a c i a t i o n .  
The n o r t h e r n  p a r t  of t h e  i s l a n d  shows no s i g n s  o f  g l a c i a t i o n .  The 
i s l a n d  i s  t h i n l y  veneered by  v o l c a n i c  ash d e r i v e d  l a r g e l y  f rom 
volcanoes on nearby i s l a n d s  (Coats, e t .  a l . ) .  Kiska  i t s e l f  was 
seen smoking i n  1907 and 1927. Tes ts  taken  on t h e  i s l a n d  by t h e  
U.S. Navy i n d i c a t e  t h a t  t h e r e  i s  a l o c a l  h e a t  g r a d i e n t  o f  app rox i -  
m a t e l y  3°C. pe r  100 meters.  (Personal  Communication U.S. Navy) 

The i s l a n d  comprises these reg ions ,  which a r e  consp icuous ly  
d i f f e r e n t  i n  topography: t h e  sou th  h a l f ,  a r e g i o n  o f  s t r o n g  d i s -  
s e c t i o n  dominated by  a sharp, s inuous d ra inage  d i v i d e ;  t h e  n o r t h -  
c e n t r a l  p a r t ,  a r e g i o n  o f  i s o l a t e d  p la teaus ;  and t h e  n o r t h e r n  t i p ,  
which i s  t h e  symmetr ical  cone of K i s k a  Volcano. (Coats, e t .  a l . )  

SOCIO-ECONOMIC:  

K i ska  i s  p r e s e n t l y  under t h e  c o n t r o l  of t h e  Department o f  Defense. 
Any development a t  t h i s  t i m e  would have t o  be done by them and 
t h e r e  a r e  p r e s e n t l y  no p lans.  I t  shou ld  be noted t h a t  K i ska  Harbo r  
i s  one o f  t h e  few good harbors i n  t h e  A l e u t i a n s .  A d e t a i l e d  survey 
o f  t h e  h a r b o r  was made i n  1904, b u t  was never  pub l i shed .  
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A d d i t i o n a l  surveys were made i n  1934 and 1935 a f t e r  which K iska  was 
c losed  t o  t h e  p u b l i c .  

V i t u s  B e r i n g  d iscovered t h e  i s l a n d  i n  1741. A t  t h a t  t ime, i t  had a 
s u b s t a n t i a l  A l e u t  popu la t i on ,  which t h e r e a f t e r  r a p i d l y  d e c l i n e d  and 
d isappeared d u r i n g  t h e  1 9 t h  Century. Sea o t t e r s  and f o x  have been 
t rapped f o r  comnierci a1 purposes. 

Because o f  t h e  remote l o c a t i o n ,  good f i s h i n g  and good harbor ,  some 
s o r t  o f  development w i l l  p robab ly  t a k e  p l a c e  shou ld  t h e  Dept. of 
Defense l e t  t h e  i s l a n d  go back t o  t h e  p u b l i c .  There i s  such a poor  
geothermal resource,  acco rd ing  t o  Navy r e p o r t s ,  t h a t  t he  develop- 
ment w i l l  p robab ly  n o t  u t i l i z e  t h i s  form o f  energy. e There a r e  
seven a r c h e o l o g i c a l  s i t e s .  

ENVIRONMENT: ( E x t r a c t e d  from t h e  Southwest Regional P r o f i l e )  

Temperatures i n  t h e  summer range f rom 3 9 4 1 ° F .  ( 4  t o  11°C) GJinter 
temperatures range from 29-35°F. ( -2  t o  2°C). The p r e c i p i t a t i o n  i s  
app rox ima te l y  50 inches  annua l l y ,  w i t h  70 inches  o f  snow. The wind 
i s  u s u a l l y  1 5  k t s .  coming from t h e  west. 

There a r e  some major  f r e s h  water  l akes  i n  t h e  K iska  Volcano area. 

P l a n t  l i f e  i s  s tandard  t o  t h a t  of t h e  r e s t  o f  t h e  A l e u t i a n s .  
Waterfowl a r e  p r e v a l e n t  as a r e  some sea o t t e r s  and foxes.  

KEY CONTACT: Base Commander Adak Naval A i r  S t a t i o n  

REFERENCE: 

Coats, e t .  a l .  
Personal  Communications U.S. Navy, Adak 
Southwest Regional  P r o f i l e  
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SITE: L i t t l e  S i t k i n  I s l a n d  

RESOURCE: Hot Sp r ings  (Nar ing,  1965) 

LATITUDE & LONGITUDE: 51" 5 7 '  N; 178" 32 '  E. 

QUADRANGLE: Ra t  I s l a n d s  (Unsurveyed) 

BARRIER:  W i l  d l  i f e  Refuge 

RECOMMENDATION: E x p l o r a t i o n  

DESCRIPTION: 

Loca ted  w i t h i n  t h e  L i t t l e  S i t k i n  P.G.R.A., 15,200 a c r e s  (6,151 
h e c t a r e s ) .  The i s l a n d  c o n s i s t s  e n t i r e l y  of v o l c a n i c  rocks,  and 
sediments d e r i v e d  from them o f  p r o b a b l y  P l e i s t o c e n e  and Recent age. 
An e x p l o r a t i o n  r e p o r t  conducted by PETROFF s t a t e s  t h a t  t h e r e  i s  a 
h o t  s p r i n g  l o c a t e d  near  a s u l f a t i o u s  vo lcano (Waring, 1965). 

L i t t l e  S i t k i n  I s l a n d ,  i n  t h e  Rat I s l a n d  group o f  t h e  A l e u t i a n  
I s l a n d s ,  i s  composed o f  e x t r u s i v e  igneous r o c k s  r a n g i n g  i n  age from 
T e r t i a r y  t o  present .  The youngest rocks  a r e  about f i f t y  y e a r s  o ld .  
The i s l a n d  i s  a c a l c i c  p e t r o g r a p h i c  p r o v i n c e  and has an a l k a l i - l i m e  
index  o f  63.5. Composi t ion o f  l a v a s  and p y r o c l a s t i c  d e b r i s  ranges 
from b a s a l t  t o  rhyodac i te ,  b u t  most rocks  a r e  andesi te ,  b a s a l t ,  o r  
d a c i t e .  Three p e r i o d s  o f  vo lcanism were separated by  p e r i o d s  of 
c a l d e r a  fo rma t ion .  Lavas and p y r o c l a s t i c s  d e b r i s  o f  t h e  f i r s t  
v o l c a n i c  p e r i o d  were d o m i n a n t l y  a n d e s i t e  and o r i g i n a l l y  c o n s t i t u t e  
78% by  w e i g h t  o f  a l l  e x t r u s i v e  rocks  on t h e  i s l a n d  (Snyder, 1959). 

There has been no e v a l u a t i o n  or e x p l o r a t i o n  o f  t h e  h o t  s p r i n g s ,  

S O C I O - E C O N O M I C :  

The n e a r e s t  t r a n s p o r t a t i o n  c e n t e r  would be Amchitka I s l a n d ,  30 
m i l e s  ( 4 8  km) t o  t h e  southeast .  A t  t h i s  t ime, t h e r e  i s  no perma- 
n e n t  p o p u l a t i o n .  Anchorage i s  1,340 m i l e s  (2,144 km) e a s t  from 
Amchitka; 235 (376 km) west i s  Shemya AFB, pop. 1,131 (Selkregg,  
1976). As f o r  L i t t l e  S i t k i n  i t s e l f ,  t h e r e  a r e  no permanent r e s i -  
den ts  o t h e r  than  t h e  w i l d l i f e .  There i s  a t r a p p e r  c a b i n  l o c a t e d  on 
t h e  no r thwes t  p o r t i o n  o f  t h e  i s l a n d .  T r a n s p o r t a t i o n  t o  and from 
t h e  i s l a n d  would have t o  be by  h e l i c o p t e r  o r  boat.  Much o f  t h e  
i s l a n d  has a wave c u t  beach which p r e c l u d e s  l a n d i n g  boa ts  on t h e  
m a j o r i t y  o f  t h e  i s l a n d  (Snyder, 1959). 

The e n t i r e  i s l a n d  i s  l o c a t e d  i n  t h e  A l e u t i a n  I s l a n d  W i l d l i f e  
Refuge, which w i l l  p r e c l u d e  any developinent under e x i s t i n g  laws. 
I n  t h e  A l e u t i a n  I s l a n d s ,  government a c t i v i t i e s ,  seafood p rocess ing  
and subs is tence  a r e  t h e  b a s i s  of t h e  r e g i o n a l  economy. 

There a r e  t h r e e  a r c h e o l o g i c a l  s i t e s  l o c a t e d  on t h e  i s l a n d  
(Se l  kregg , 1976).  
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ENVIRONMENT: EXTRACTED FROM SOUTHWEST REGIONAL PROFILE 

The weather i s  c o n t r o l l e d  by t h e  B e r i n g  Sea and Nor th  P a c i f i c  
zones. The a i r  i s  wet, overcast ,  s tormy and t h e  i s l a n d s  a r e  t r e e -  
l e s s .  Temperature i n  summer runs  f rom 38-51°F. (3"-11 " C ) .  W in te r  
temperatures range from 29-39°F. (-2 t o  11°C). Extremes a r e  
7-63°F. ( -14 and 17°C). P r e c i p i t a t i o n  i s  37" (94 cm) i n c l u d i n g  70" 
(178 cm) o f  snow. Wind i s  a m a j o r  f a c t o r  w i t h  average wind a t  WNW 
15.9 k t s .  The a d j o i n i n g  waters have heavy growth o f  mar ine vege- 
t a t i o n  and a r e  r i c h  i n  sea l i f e .  

M a j o r  env i ronmenta l  f a c t o r s  a r e  t h  
refuge, an area o f  h i g h  s e i s m i c i t y ,  
due t o  fog .  

s i s l a n d  i s  p a r t  o f  a w i l ' d l i f e  
h i g h  winds, and poor  v i s i b i l i t y  

The dominant f l o r a  i s  a l p i n e  tundra.  The dominant fauna i s  migra-  
t o r y  wa te r fow l .  Sea mammals and b o t t o m f i s h i n g  a r e  noted i n  t h e  
area. 

REFERENCE : 

"Alaska Regional  P r o f i l e s  - Southwest". Federal  - S t a t e  Land IJse 
Commission 
G. L. Snyder - Volcano I n v e s t i g a t i o n  1959 
Waring (1965) 
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SITE: Semi  sopochnoi 

RESOURCE: Volcanoes and Hot  Sp r ing  

LATITUDE & LONGITUDE: 52" N; 179" 3 0 '  E. 

QUADRANGLE: Ra t  I s l a n d s  (Unsurveyed) 

BARRIER:  P a r t  o f  A l e u t i a n  I s l a n d  W i l d l i f e  Refuge 

R E  COIIMEN DAT I O N  : Ex p l  o ra  t i  on 

DESCRIPTION:  

Located  w i t h i n  t h e  Semi  sopochnoi PGRA, 54,600 ac res  (22,096 
h e c t a r e s ) .  Semisopochnoi i s  t he  l a r g e s t  o f  t h e  young v o l c a n i c  
i s l a n d s  o f  t h e  western  A leu t i ans .  The i s l a n d  c o n s i s t s  e n t i r e l y  o f  
v o l c a n i c  rocks  and sediments d e r i v e d  f rom them o f  p r o b a b l y  P l e i s t o -  
cene and Recent age. I t  i s  a l a r g e  sh ie ld-shaped b a s a l t i c  vo lcano 
w i t h  p a r a s i t i c  cones o f  andes i te  and b a s a l t .  The h i g h e r  e l e v a t i o n s  
c o l l a p s e d  t o  form an e l l i p t i c a l  c a l d e r a  a lmos t  5 m i l e s  (8  km) i n  
w id th .  A h o t  s p r i n g s  has been observed on t h e  i s l a n d ,  b u t  a t  t h i s  
t ime,  no s c i e n t i f i c  i n v e s t i g a t i o n  has taken p l a c e  concern ing  it. 
(Coats, 1959) There a r e  t h r e e  i d e n t i f i e d  v o l c a n i c  express ions .  

SOC I O-ECONOMI C : 

Most  o f  t h e  i s l a n d  i s  bordered by h i g h  r o c k y  c l i f f s  and many o f f -  
shore r e e f s .  Two broad sandy beaches on t h e  southwest  and two on 
t h e  sou theas t  s ides  o f  t h e  i s l a n d  o f f e r  easy l a n d i n g  p laces  where 
t h e  s u r f  i s  n o t  t o o  h igh .  Severa l  t r a p p e r s  cab ins  and t h e  remains 
o f  a U.S. Army weather  s t a t i o n  o f f e r  s h e l t e r .  The i s l a n d  i s  
l o c a t e d  35 m i l e s  (56  km) n o r t h e a s t  o f  Amchitka and any p robab le  
access would be by  h e l i c o p t e r .  (Coats, 1959) 

A t  t h i s  t ime,  t h e r e  i s  no f o reseeab le  use o f  the resource  due t o  
i t s  remoteness. There i s  o f f s h o r e  bot tom f i s h i n g  now, ind igenous 
t o  t h e  area. A m i l i t a r y  base a t  Amchitka i s  t h e  o t h e r  economic 
f a c t o r  i n  t h e  area. 

T h i s  i s l a n d  i s  e n t i r e l y  w i t h i n  t h e  A l e u t i a n  N a t i o n a l  W i l d l i f e  
Refuge and t h i s  would exc lude any p o s s i b l e  geothermal development 
under  p r e s e n t  laws. 

ENVIRONMENT: ( E x t r a c t e d  from t h e  Southwest Regional P r o f i l e )  

The temperatures i n  summer r u n  f rom 38-51" F. ( 3 "  t o  11°C); w i n t e r  
i s  29-39°F. (-1 t o  3°C). Extremes a r e  7-63°F. (-14 t o  17°C). 
P r e c i p i t a t i o n  i s  37" (94 cm), i n c l u d i n g  70" (178 cm) o f  snow. Wind 
i s  a ma jo r  f a c t o r  averag ing  from WNW a t  15.9 k t s .  The a d j o i n i n g  
waters  a r e  h e a v i l y  laden w i t h  mar ine  vege ta t i on .  Many mar ine  
mammals l i v e  on t h e  rocks  there .  I t  i s  a l s o  home t o  many wa te r  
fow l .  Hea t ing  degree 2days average 9,500 annua l l y .  Mean annual 
r u n o f f  2 c . f . / sec . /mi le  . 
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SITE: Tanaga I s l a n d  

RESOURCE: Hot  Spr ings  and Volcanoes 

LATITUDE & LONGITUDE: 51" 45 '  N; 178" 00 '  W .  

QUADRANGLE: Adak (Unsurveyed) 

B A R R I E R :  I nc luded  i n  A l e u t i a n  I s l a n d s  W i l d l i f e  Refuge 

RE C OMMEN DAT I O N  : Ex p l  o r a  t i on 

DESCRIPTION: EXTRACTED FROM FRASER-BARNETT (1  959) 

Located w i t h i n  t h e  Tanaga I s l a n d  P.G.R.A., 94,100 acres (38,082 
h e c t a r e s ) .  The i s l a n d  i s  d i v i d e d  i n t o  two prov inces .  The n o r t h  
h a l f  o f  t h e  i s l a n d  i s  dominated by  two volcanoes, Takawangha and 
Tanaga. They a r e  composed o f  b a s a l t i c  and a n d e s i t i c  f l ows  w i t h  
l o c a l  p y r o c l a s t i c  depos i t s .  The south  h a l f  o f  t h e  i s l a n d  i s  i n t e r -  
bedded l a v a  f lows,  p y r o c l a s t i c  d e p o s i t s  and sedimentary rocks.  The 
age o f  t h i s  p o r t i o n  o f  t h e  i s l a n d  i s  T e r t i a r y .  

Tanaga vo lcano was a c t i v e  i n  t h e  1763-70 era.  On June 7, 1791, 
t h e r e  a r e  r e p o r t s  t h a t  t h e  i s l a n d  was smoking. I n  1829 and i n  
1914, some a c t i v i t y  was repo r ted .  ( 4  l a v a  f l o w  and v o l c a n i c  p l u g ) .  

A h o t  s p r i n g s  has been no ted  i n  t h e  Hot  Spr ings  Bay area on t h e  
e a s t  p o r t i o n  of t h e  i s l a n d .  A t  t h i s  t ime, t h e r e  i s  no d a t a  on t h i s  
g eo t h e  rm a 1 ex p r e s s i on . 

SOCIO-ECONOMIC:  

The i s l a n d  o f  Tanaga i s  l o c a t e d  w h o l l y  i n  t h e  A l e u t i a n  I s l a n d  
W i l d l i f e  Range, p r e c l u d i n g  any geothermal development a t  t h i s  t i m e  
under  e x i s t i n g  laws. There i s  no permanent p o p u l a t i o n  on t h e  
i s l a n d .  The n e a r e s t  p o p u l a t i o n  c e n t e r  i s  Adak Naval A i r  S t a t i o n ,  
5r3 m i l e s  (80 km) t o  the  east .  I n  t h e  h o t  sp r ings  bay area, t h e r e  
a r e  a few abandoned cab ins  near  Trunk P t .  

On t h e  west s i d e  o f  t h e  i s l a n d  on Cape Amagalik t h e r e  i s  an 
abandoned l a n d i n g  s t r i p  and a few abandoned b u i l d i n g s  w i t h  i n t e r -  
connect ing  d i r t  roads. I f  Ho t  Spr ings  Bay were a reasonable ha rbo r  
area, perhaps some t ype  of f i s h e r i e s  i n d u s t r y  o r  ranch ing  f a c i l i t y  
c o u l d  someday be considered.  The h o t  sp r ings  he re  shou ld  be 
s t u d i e d  t o  see t h e  e x t e n t  of t h e  resource.  There a r e  seven archeo- 
l o g i c a l  s i t e s .  (Sel kregg, 1976) 

ENVIRONMENT: EXTRACTED FROM SOUTHWEST REGIONAL PROFILE 

The c l i m a t i c  c o n d i t i o n s  of Tanaga a r e  ve ry  fo rmidab le .  Temper- 
a t u r e s  average 4 0 4 5 ° F  (4-15°C) i n  t h e  summer and 29-41°F ( -2  t o  
4 O C )  i n  t h e  w i n t e r .  Extremes reach 3-75°F. (-16 t o  24°C). P r e c i p i -  
t a t i o n  i s  68" (172 cm) per  year ,  i n c l u d i n g  some 98" (249 cm) of 
snow. Average wind i s  from t h e  west a t  12.6 k t s .  Extreme winds @ 
c o u l d  reach 85 k t s .  Heat ing  degree days a t  9,500. 
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There a r e  t h e  v o l c a n i c  and earthquake c o n s i d e r a t i o n s  t h a t  a r e  
p r e v a l e n t  t h roughou t  t h e  A l e u t i a n s .  T h i s  i s  a ma jo r  n e s t i n g  a rea  
f o r  many o f  t h e  m i g r a t o r y  b i r d s  t h a t  i n h a b i t  t h e  A l e u t i a n s  d u r i n g  
t h e  summer. 

The dominant f l o r a  i s  a l p i n e  tundra.  

M i g r a t o r y  water  fow l  and a l s o  o f f s h o r e  bot tom f i s h e r i e s  a r e  ma jo r  
concerns i n  t h e  area. 

KEY CONTACT: Base Commander, Adak Naval A i r  S t a t i o n  
Manager, A l e u t i a n  I s l a n d s  W i l d l i f e  Refuge 

REF E RE N C E : 

Waring, G.A. "Minera l  Sp r ings  o f  A laska"  USGS Water Supply  Paper 
492 (1917) 

F r a s e r - B a r n e t t  ( 1  959) 

Southwest Regional  P r o f i l e  
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S I T E :  Kanaga I s l a n d  

LATITUDE & LONGITUDE: 51" 50'  N; 177" 10 '  W 

QUADRANGLE: Adak 

BARRIER: Located w i t h i n  t h e  A l e u t i a n  I s l a n d s  W i l d l i f e  Refuge 

RECOMMENDATION : Ex p l  o r a  t i on 

DESCRIPTION: 

Located w i t h i n  t h e  Kanaga I s l a n d  PGRA 22,900 ac res  (9,268 
hec ta res ) .  The o l d e s t  rocks  recognized comprise a sequence of 
b a s a l t  f l o w s  and t u f f  beds, and remnants o f  a cone t h a t  was formed 
near  t h e  p resen t  n o r t h  coast .  These rocks  a r e  b e l i e v e d  t o  be l a t e  
T e r t i a r y  i n  age. A f t e r  t h e  cone was p a r t l y  des t royed  by eros ion,  a 
b a s a l t i c  s h i e l d  vo lcano c a l l e d  M t .  Kanaton was b u i l t  nearby, and on 
i t s  f l a n k s  a t  l e a s t  two composi te b a s a l t  cones were formed. Near 
t h e  end o f  P l e i s t o c e n e  t ime, f o l l o w i n g  an e r u p t i o n ,  t h e  c e n t r a l  
s h i e l d  c o l  lapsed. Renewed e r u p t i o n s  f r a n  t h e  f l o o r  o f  t h e  c a l d e r a  
b u i l t  up t h e  p r e s e n t  cone o f  Kanaga Volcano, which has been i n t e r -  
m i  t t a n t l y  a c t i v e  d u r i n g  h i s t o r i c  t ime. Recent e x p l o s i v e  e r u p t i o n s  
have b lanke ted  t h e  i s l a n d  w i t h  pumice. B a s a l t i c  l a v a  was e r u p t e d  
fran t h e  s i d e s  o f  Kanaga vo l cano  as  r e c e n t l y  as '1904 and 1906. I n  
1933, a c t i v i t y  was a l s o  seen on t h e  i s l a n d .  A h o t  s p r i n g  
assoc ia ted  w i t h  t h i s  vp lcanism was noted by  Gera ld  Waring. (1917) 

The o u t l i n e  o f  Kanaga I s l a n d  i s  l i k e n e d  t o  t h a t  of a p i s t o l ,  t h e  
b a r r e l  p o i n t i n g  west and t h e  b u t t  e x t e n d i n g  n o r t h .  The b a r r e l  and 
breech c o n s i s t  o f  success ive mar ine t e r r a c e s ,  t h e  h i g h e s t  o f  which 
i s  600 '  (183 m) i n  l a t i t u d e .  The t e r r a c e s  a r e  d o t t e d  w i t h  l a k e s  
and p a r t i a l l y  d i ssec ted .  To t h e  n o r t h  i s  t h e  v o l c a n i c  sequence 
a l r e a d y  discussed. I n  1946 t h e  h o t  s p r i n g s  r e p o r t e d  a t  t h e  f o o t  o f  
Kanaga Volcano was n o t  found. There are,  however, conspicuous 
furneroles near  t h e  summit on t h e  southeast ,  sou th  and southwest 
s i d e s .  

SOCIO-ECONOMIC:  

The Kanaga Volcano and r e p o r t e d  h o t  s p r i n g s  area (Waring 1917) a r e  
o n l y  some 25 a i r  m i l e s  (40  km) from Adak Naval A i r  S t a t i o n .  Any 
access would have t o  be by  a i r  because o f  t h e  sea c l i f f s  assoc ia ted  
w i t h  t h e  vo lcano on t h e  n o r t h  end of t h e  i s l a n d .  Kanaga I s l a n d  i s  
t o t a l l y  l o c a t e d  w i t h i n  t h e  A l e u t i a n  I s l a n d s  W i l d l i f e  Range, which 
would p rec lude  any geothermal development a t  t h i s  t ime. 

There a r e  no i n h a b i t a n t s  on t h e  i s l a n d .  There a r e  a couple of 
abandoned cab ins ,  b u t  t hey  would p r o v i d e  no r e l i e f  f rom t h e  
A l e u t i a n  c l i m a t e .  There i s  a l a k e  b i g  enough f o r  a f l o a t  p lane  on 
t h e  sou theas t  f l a n k  of t h e  vo lcano t h a t  c o u l d  a s s i s t  i n  any evalu-  
a t i o n  o f  t h e  resource. A t  t h i s  t ime  I see no f e a s i b l e  development 
o f  t h e  resource  i n  t h i s  PGRA. There a r e  s i x  a r c h e o l o g i c a l  s i t e s .  
(Sel  kregg 1956) 
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ENV I RONME NT : 

( E x t r a c t e d  from Southwest Regional  P r o f i l e ) .  

C l ima te  i s  s i m i l a r  t o  t h a t  o f  t h e  Adak Naval S i r  S t a t i o n ,  which i s  
t h e  o n l y  r e c o r d i n g  s t a t i o n  i n  t h e  area. Temperatures range i n  t h e  
summer f r o m  4 1 4 6 ° F  ( 5  t o  13°C); w i n t e r  temperatures a r e  39-41°F ( 4  
t o  5°C). Extremes a r e  3-75°F ( - 1 6  t o  14°C). P r e c i p i t a t i o n  i s  68" 
(173 cm), i n c l u d i n g  98" (249 cm) o f  snow. Average wind i s  from t h e  
west  a t  12.6 knots .  Extremes a r e  84 knots .  

FAUNA: 

The area i s  a ma jo r  n e s t i n g  ground f o r  m i g r a t o r y  w a t e r f o w l .  

There a r e  numerous env i ronmenta l  hazards t h a t  shou ld  be considered:  
v o l c a n i c ,  se i sm ic  and c l i m a t i c  c o n d i t i o n s  a r e  s i g n i f i c a n t  enough t o  
w a r r a n t  s p e c i a l  s t r u c t u r a l  des ign  and l o c a t i o n .  

FLORA: 

A1 p i n e  Tundra 

KEY CONTACTS : 

Base Commander U.S. Naval A i r  S t a t i o n  Adak 
i.lanager A l e u t i a n  I s l a n d s  W i l d l i f e  Refuge 

REFERENCE: 

Coats, Robert .  "Geology o f  Nor the rn  Kanaga I s l a n d ,  Alaska."  
USGS B u l l e t i n  1028-D. 

Waring (1 917) 
Southwest Regional  P r o f i l e  
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SITE: Grea t  S i t k i n  

RESOURCE: Hot  Sp r ings  (Waring 1917) Volcano 

LATITUDE & LONGITUDE: 52" 0 4 '  N; 176" 0 5 '  W 

QUADRANGLE : Ada k (Unsurveyed) 

BARRIER:  A l e u t i a n  I s l a n d s  Wild1 i f e  Refuge 

R ECOM ME N DAT I 0 N : Ex p 1 o r a  t i on 

DESCRIPTION: SIMONS AND MATHEWS (1955) 

Located w i t h i n  t h e  G r e a t  S i t k i n  P.G.R.A., 36,600 ac res  (14,812 
h e c t a r e s ) .  Great  S i t k i n  I s l a n d  i s  about  11 m i l e s  i n  maximum 
diameter,  and i t s  h i g h e s t  a l t i t u d e  i s  5,740 f e e t  (1750 m) which i s  
t h e  summit o f  Great  S i t k i n  Volcano. The i s l a n d  i s  rugged, w i t h  t h e  
a c t i v e  Grea t  S i t k i n  vo lcano t a k i n g  up most o f  t h e  n o r t h e r n  ha l f ,  
and deeply  d i s s e c t e d  remnant o f  an o l d e r  vo lcano making up most o f  
t h e  southern ha1 f. 

The o l d e s t  rocks  exposed a r e  t h e  F i n g e r  Bay v o l c a n i c s  i n  :he south.  
These rocks,  assumed t o  be L a t e  Paleozoic ,  a r e  h i g h l y  a l t e r e d  and 
deformed lavas,  v o l c a n i c  b r e c c i a  and t u f f  o f  a n d e s i t i c  and basal  t i c  
compos i t i on  c u t  by numerous d i kes .  The Sand Bay v o l c a n i c s ,  which 
form t h e  b u l k  o f  t h e  southern h a l f  of t h e  i s l a n d ,  compr ise a l o w e r  
p y r o c l a s t i c  sequence, c o n s i s t i n g  m a i n l y  of agglomerate, and an 
upper  sequence o f  a n d e s i t i c  and b a s a l t  f l o w s  o f  T e r t i a r y  age. The 
suggested source i s  t h e  remnant cone. 

The rocks o f  t h e  main cone t h a t  forms t h e  n o r t h e r n  h a l f  o f  t h e  
i s l a n d  i s  des igna ted  Great  S i t k i n  v o l c a n i c s ,  and a r e  o f  l a t e  
T e r t i a r y  and Q u a t e r n a r y  age. The s teep  s lopes  of t h e  cone suggest  
t h a t  i t s  c o r e  i s  made up of p y r o c l a s t i c  m a t e r i a l .  The c r a t e r  o f  
G r e a t  S i t k i n  l i e s  a t  4,000 f e e t  (1219 m) and i s  t h r e e  q u a r t e r s  o f  a 
n i l e  l o n g  and a m i l e  wide w i t h  a r e c e n t  dome occupying t h e  c e n t e r .  
Numerous p lugs have extended t h e  no r thwes t  f l a n k  o f  t h e  core.  The 
f l o o r  o f  a creek' v a l l e y  i s  covered by  a f a i r l y  r e c e n t  mudflow. 
Entrenched s t r e a m  and low mar ine  t e r r a i n  suggest t h a t  t h e  i s l a n d  
has been up1 i f t e d  r e c e n t l y .  

Vo lcan ic  h i s t o r y :  1872 - m i n o r  e x p l o s i o n  e r u p t i o n ;  1892 - smoke; 
1904 - smoke; 1933 - m ino r  e x p l o s i v e  e r u p t i o n ;  1945 - l a v a  f low, 
some e x p l o s i v e  a c t i v i t y .  

A l a r g e  group o f  h o t  spr ings,  mud p o t s  and fumero les occurs a t  t h e  
head o f  t h e  west f o r k  o f  B i g  Fox Creek. On c l e a r  days, a con- 
spicuous c l o u d  o f  condensed steam hangs o v e r  t h e  l a r g e s t  o f  t h e  
sp r ings .  An area 1,000 f e e t  by  400 f e e t  (305 km x 122 km) i s  
u n d e r l a i n  by a lmos t  comp le te l y  decomposed rocks  t h a t  a r e  b r i g h t  
red, p i n k  and y e l l o w  i n  c o l o r .  The ground i n  t h e  area i s  warm, 
w i t h  p r o f u s e  growth, w i t h  dark green g e l a t i n o u s  a l g a e  c l o g g i n g  t h e  
over f low channels o f  t h e  s p r i n g .  
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Several  o f  t h e  low mounds i n  t h e  fumero le area a r e  h o l l o w  s h e l l s ,  
from which t h e  sound of b o i l i n g  water  can be heard. Steam ven ts  
a r e  abundant on a l l  t h e  mounds, 

The l a r g e s t  v e n t  con ta ined  a pool of hot ,  muddy wa te r  6-8 f e e t  (1.8 
t o  2.4 19) across from which steam bubbled w i t h  c o n s i d e r a b l e  
v i o l e n c e .  L i t t l e  w a t e r  was be ing  d i scha rged  a t  t h e  o u t l e t ,  i n d i -  
c a t i n g  t h a t  t h e  b o i l i n g  water  was due l a r g e l y  t o  passage o f  steam 
and n o t  t o  t h e  i n f l u x  o f  b o i l i n g  water .  Most s p r i n g s  d i s c h a r g e  
v e r y  l i t t l e  water.  They appear t o  be fumero le c r a t e r l e t s  i n  which 
s u r f a c e  wa te r  has c o l l e c t e d .  P y r i t e  i s  be ing  depos i ted  i n  one o f  
t h e  s p r i n g s .  R e s u l t s  o f  gas analyses o f  f o u r  fumero les a re :  

T o t a l  - A co, so, 0 - N - H - 

69.2 17.8 0.8 12.1 0.1 100.0 
78.2 20.9 0.9 0.02 100.02 

0.2 72.5 17.9 0.9 8.5 100.0 
16.7 0.8 0.2 81.5 0.8 100.0 

Water from twe lve  h o t  s p r i n g s  were t e s t e d  f o r  temperature,  pH and 
CL w i t h  Ag NO ) and SO4 ( w i t h  BaCL ) i ons .  pH was f rom 2-7 (1  a t  
2 ) ;  seven reas ted  s t r o n g l y  t o  SO ‘four o t h e r s  had weak r e a c t i o n .  
A l l  b u t  one reac ted  t o  t e s t  f o r  C f :  
The s p r i n g s  e l e v a t i o n  i s  609.6 rn (2000 f t .) .  The temperatures a r e  
85°C t o  99°C. Est imated r e s e y g o i r  temperature i s  125°C. E s t i m a t e  
o f  s t o r e d  h e a t  i s  .63 x 10 Cal.  (Geotherm F i l e ,  U.S.G.S.)  

SOCIO-ECONOMIC:  

G r e a t  S i t k i n  l i e s  near  t h e  m i d d l e  of t h e  A l e u t i a n s ,  abou t  25 m i l e s  
( 4 0  km) n o r t h e a s t  of Adak. Th is  l o c a t i o n  i s  600 m i l e s  (960  km) 
from t h e  Alaska Pen insu la  and 480 m i l e s  (768 km) from A t t u .  
C h i k i k o f  was t h e  f i r s t  w h i t e  man t o  s i g h t  t h e  i s l a n d  i n  1741. 
L i t t l e  h i s t o r y  took p l a c e  u n t i l  1943 when t h e  Navy e s t a b l i s h e d  a 
f u e l i n g  s t a t i o n  a t  Sand Bay. So f a r ,  no ev idence has been found of 
any fo rmer  permanent i n h a b i t a t i o n  by  A l e u t s  and t h e r e  i s  none a t  
t h i s  t ime. The i s l a n d  was used as a f o x  fa rm b e f o r e  World War 11. 

The c o a s t l i n e  i s  r o c k y  and i r r e g u l a r .  Sea c l i f f s  as much as 1,000 
f e e t  (305 km) h i g h  a l t e r n a t e  w i t h  narrow, sandy beaches a t  t h e  
mouths o f  v a l l e y s .  Along t h e  s o u t h  a r e  some t e r r a c e s .  N a t u r a l  
ha rbo rs  a r e  n o n - e x i s t a n t .  Sand Bay and Yoke Bay a r e  f a i r l y  w e l l  
s h e l t e r e d ,  which c o u l d  be used f o r  h a r b o r  f a c i l i t i e s .  

Any economic c o n s i d e r a t i o n  shou ld  de te rm ine  t h e  q u a n t i t y  o f  wa te r  
needed and how t o  supp ly  i t  s i n c e  t h e  ou t f l ow  i s  so sma l l .  There 
a r e  numerous streams and f i v e  g l a c i e r s  t h a t  c o u l d  supply  water .  

The e n t i r e  Grea t  S i t k i n  I s l a n d  l i e s  w i t h i n  t h e  A l e u t i a n  I s l a n d s  
W i l d l i f e  Range. T h i s  p rec ludes  any development a t  t h i s  t ime.  
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There a r e  f o u r  canner ies  a t  Adak and probab le  expansion o f  t h e  
f i s h e r i e s  i n d u s t r y  may someday make Great  S i t k i n  an a t t r a c t i v e  s i t e  
f o r  a g r i c u l t u r e  development o r  p rocess ing .  

The remains o f  a Navy f a c i l i t y  o f f e r s  s h e l t e r  a t  t h i s  t ime.  There 
i s  a l s o  one a rchaeo log ica l  s i t e  on t h e  i s l a n d .  (Selkregg,  1976) 

@ 

ENVIRONMENT: ( E x t r a c t e d  f rom Southwest Regional  P r o f i l e )  

The c l i m a t e  i s  coo l  and wet. P r e v a i l i n g  winds a r e  from the  n o r t h  
i n  w i n t e r  and from t h e  southwest i n  suminer. Average wind i s  
12 k t s .  High r i d g e s  near  Sand Bay cause t h e  wind t o  blow i n  s t r o n g  
gus ts  and t o  make r a p i d  v a r i a t i o n s  i n  d i r e c t i o n .  P r e c i p i t a t i o n  i s  
i n  t h e  neighborhood of 65" (165 cm) p e r  yea r .  The temperature 
range f o r  suminer i s  3940°F .  (2 "  t o  10°C); w i n t e r  i s  29-40°F. ( -2  
t o  4°C). There a r e  much c o o l e r  tempera tures  a t  h i g h  a l t i t u d e s .  

FLORA: 

The v e g e t a t i o n  a long the  l ower  p a r t s  of t h e  i s l a n d  i s  m a i n l y  grass 
and tundra  r e a c h i n g  4-5 inches  (10 t o  13 cm) i n  l a t e  summer. Small 
g u l l i e s  a r e  choked w i t h  ferns. The v e g e t a t i o n  occurs  between 
0-1,500 f e e t  ( 0  t o  457 m) 

There have been mud f l ows  on t h e  i s l a n d  assoc ia ted  w i t h  e r u p t i o n s .  

FAUNA: 

M i g r a t o r y  wa te r  fow l .  The area o f fshore  i s  a p a r t i c u l a r l y  good 
bot tom f i s h i n g  area.  

KEY CONTACTS : 

Commander, Adak Naval A i r  S t a t i o n  
Manager, A l e u t i a n  I s l a n d s  Wild1 i f e  Refuge 

REFERENCE: 

Simmons, F.; Mathewson, D. "Geology of Great  S i t k i n  I s l a n d ,  
A1 as ka" . 
Waring (1917) 
Southwest Regional P r o f i l e  
Geotherm F i l e  (USGS) 
Whi te  (1 975) 

USGS B u l l e t i n  1028-B. (1955)  
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Adak Island 

Geothermal Exploration Well Locations 

. -. 

. .. . - -  

i 303 



ADAK 

Adak Naval A i r  S t a t i o n  i s  l o c a t e d  approx ima te l y  1200 a i r  m i l e s  (2240 km) 
from Anchorage i n  the  Cent ra l  p o r t i o n  o f  t h e  A l e u t i a n  I s l a n d s .  The 
geothermal p o t e n t i a l  and t h e  i n t e r e s t  shown b y  t h e  U.S. Navy a t  t h e  s i t e  
make Adak t h e  number one p rospec t  i n  t h e  S t a t e  o f  A laska f o r  u t i l i -  
za t i on .  

Adak i s  l o c a t e d  a t  l a t i t u d e  51" 59 '  N., l o n g i t u d e  176" 36 '  W. The 
topography o f  t h e  nor thernmost  p o r t i o n  of Adak where t h e  Naval a i r  
s t a t i o n  i s  l o c a t e d  has been l a r g e l y  c o n t r o l  l e d  b y  v o l c a n i c  a c t i v i t y  
o r i g i n a t i n g  a t  t h r e e  cen te rs :  Mountains Mo f fe t ,  Andrews and Adagdak. 
These s t r u c t u r e s  a r e  deep ly  d i s s e c t e d  w i t h  s teep w a l l e d  c i r q u e s  
na r row ing  t o  V-shaped v a l l i e s .  V igorous wave a c t i o n  has c rea ted  sea 
c l i f f s  on t h e  n o r t h  shore. 

The p o p u l a t i o n  and cmmerce o f  t h e  i s l a n d  i s  concen t ra ted  a t  t h e  Naval 
a i r  s t a t i o n .  Approx imate ly  5,000 mi l i tary  and c i v i l i a n  employees work 
the re .  There i s  a ma jo r  a i r p o r t  f a c i l i t y  and sha l l ow  d r a f t  dock 
f a c i l i t y .  Elementary and secondary school s, 1 i b r a r y  and m i l  i tary 
f a c i l i t i e s  a r e  l o c a t e d  a t  t h e  base. There i s  water ,  power and sewage 
u t i l i t i e s  systems i n  p lace .  Some f i s h i n g  commerce i s  r e p o r t e d  o u t  o f  
t h e  base area. Recen t l y  t h e  canner ies  have been c losed.  

P resen t l y ,  energy needs f o r  t h e  base a r e  s u p p l i e d  by e l e c t r i c a l  
genera to rs  u s i n g  j e t  (JP-5) fue l  a s  an energy source. The Navy i s  
a c t i v e l y  e x p l o r i n g  a p o t e n t i a l  geothermal a p p l i c a t i o n s  as an a1 t e r n a t i v e  
t o  t h e  p r e s e n t  system. The f a c t  t h a t  t h e  Navy i s  t h e  o n l y  l a n d  manage- 
ment u n i t  o u t s i d e  t h e  w i l d l i f e  re fuge would i n d i c a t e  t h a t  t h e  i s l a n d  
w i l l  be u t i l i z i n g  t h e  geothermal resource  if c a p i t a l ,  economics and t h e  
resource  a r e  proven o u t .  

The geothermal p o t e n t i a l  of t h e  i s l a n d  i s  p r e s e n t l y  under  much s c r u t i n y .  
E x p l o r a t i o n  f o r  geothermal power. sources a t  Adak a r e  be ing  conducted b y  
t h e  geothermal power group, based a t  t he  Naval Weapon Center, China 
Lake, C a l i f o r n i a .  

E x p l o r a t i o n  has been a c t i v e  f o r  t h r e e  yea rs  now. Dur ing  t h e  f i r s t  year ,  
t h e  1J.S. Geo log ica l  Survey conducted v a r i o u s  magnetic, e l e c t r i c a l  and 
g r a v i t y  surveys t o  p i n p o i n t  p o s s i b l e  geothermal resources.  One such 
area was l o c a t e d  on t h e  south  s lope  o f  M t .  Adagdak. 

Dur ing  t h e  1977 program two w e l l s  were d r i l l e d  i n  t h e  area  s i t e d  by  t h e  
Geo log ica l  Survey. One a t  t h e  c e n t e r  of t h e  h o t  s p o t  was te rm ina ted  a t  
1,500 f e e t  (457 m) because of d r i l l i n g  problems. The second h o l e  a long  
t h e  Loran s t a t i o n  road was te rm ina ted  a t  t h e  2,000 f o o t  (610 m) depth.  
The h o l e  had a b o t t a n  h o l e  tempera ture  of 150°F (66°C) T h i s  h o l e  
promise as a hea t  source. 

An a t tempt  was made t o  s i n k  a t h i r d  h o l e  i n  t h e  F i n g e r  Bay area. 
area was s e l e c t e d  on g e o l o g i c a l  f o rma t ions  n o t  o f  USGS work. The F 
Bay h o l e  was te rm ina ted  a t  about  300 f e e t  (91 m )  because o f  d r i  
problems caused by  an abundance of ground water .  

(We l l  l o c a t i o n s  a r e  shown on F ig .  18) 
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Plans were made b u t  n o t  consumated t o  d r i l l  a deeper h o l e  i n  t h e  1978 
summer season. The h o l e  would have been i n  t h e  4-5,000 f o o t  
(1219-1524 m) depth range. 

A s tudy  was conducted by C l i f t o n  S t i n e  t o  p r o v i d e  a p r e l i m i n a r y  eva lu -  
a t i o n  o f  t h e  geothermal resources a t  Adak, Alaska. A 25 mw power l e v e l  
was assumed f o r  e l e c t r i c i t y  and heat.  T h i s  would p r o v i d e  f o r  p r o j e c t e d  
f a c i l  i t i e s  growth.  Geothermal was compared w i t h  nuc lea r ,  wind/pump 
s to rage ,  t i d a l ,  f o s s i l  f u e l  and t h e  p r e s e n t  system. F o r  a l l  new 
systems, t h e  payback p e r i o d  was q u i c k e s t  f o r  t h e  geothermal system. 
Undiscounted c o s t s  favo red  t h e  geothermal system t o  t h a t  o f  t h e  p r e s e n t  
system. 

The geothermal system was eva lua ted  as t o  whether i t  shou ld  be t o t a l  
e l e c t r i c  o r  a combinat ion.  The yea rs  t o  comp le t i on ,  und iscoun ted  c o s t  
and payback p e r i o d  favo red  t h e  a1 1 e l e c t r i c  system, however, suspected 
l o w e r  resource  temperatures have prompted t h e  Navy t o  o p t  f o r  t h e  combi- 
n a t i o n  system. 

The Navy i s  proceeding w i t h  t h e  necessary zeal  t o  develop t h e  resource.  
I f  t h e  resource  i s  proven i n  t h e  n e x t  summer season, 1979, t h e  t h r e e  
y e a r  change-over t o  geothermal energy shou ld  b e g i n  i n  1980. The Navy 
has i n d i c a t e d  t h a t  a b l o c k  a p p r o p r i a t i o n  f o r  a power and h e a t i n g  system 
w i l l  be d iscussed a t  t h e  Congressional  l e v e l  i n  1979. I f  funded, t h e  
Navy w i l l  d r i l l  a 4,000 t o  6,000 f o o t  (1219 m t o  1524 m) p r o d u c t i o n  
h o l e .  D r i l l i n g  c o s t s  a r e  es t ima ted  a t  7.2 m i l l i o n  d o l l a r s .  The h o l e  
shou ld  be completed by October, 1979. 
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SITE DATA SUMMARY 

SITE: ADAK 
/ 

, .Phys ica l  R e s e r v o i r  Data 

..Temperature "C (Wh i te  1975) 

. .Est imated Non-E lec t r i c  Energy P o t e n t i a l  (MBtuh* 30 y e a r s ) :  

Sur face:  68 
Subsur face:  187 

Grea te r  t han  25MWlyr 

. .Type o f  Over1 a y i  ng Rock: 

. .Est imated Depth t o  Top of Reservo i r  (meters ) :  1219 t o  1829 rn 
\dol can ics  and c l a y  (Usual l y )  

. . S i t e  Land S t a t u s  

. .To ta l  Acres: 40,700 

. .Tota l  Acres Leased: A1 1 Department o f  Defense Land 

..Geothermal Development S ta tus :  

Navy conducted geophysica l  e x p l o r a t i o n  and d r i l  l e d  t h r e e  exp lo ra -  
t o r y  ho les .  A f o u r t h  h o l e  was abandoned d u r i n g  d r i l l i n g  t h i s  year .  
Numerous s t u d i e s  accompanied t h i s  work. 

. .Local and S t a t e  A t t i  tude Toward Geothermal Development: 

Very f a v o r a b l e  f o r  bo th  p o s s i b i l i t i e s  o f  e l e c t r i c a l  and space 
hea t ing .  

..Land Use and Popu la t i on :  

5,000 people s t a t i o n e d  a t  Adak Naval A i r  Base. 
l a t i o n  i s  t h e  economic base of t h e  i s l a n d .  (U.S. Navy) 

The m i l i t a r y  i n s t a l -  

. .Comments and C r i t i c a l  I ssues :  

E n t r y  t o  Naval Base must be ob ta ined  i n  advance from t h e  Base 
Commander. Adak must compete f o r  money w i t h  o t h e r  Navy p r o j e c t s  i n  
C a l i f o r n i a .  Funding f o r  Adak p r o j e c t  w i l l  r e q u i r e  a Congress ional  
a p p r o p r i a t i o n  i n  1979. 
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S I T E  LOCATION AND PHYSICAL D E S C R I P T I O N  

S I T E :  ADAK (COATS, 1956) 

. . L a t i t u d e :  51" 59 '  N 

. .Longi tude:  176" 36 '  W 

. .Rec t i1  i n e a r :  Adak Quadrangle (Unsurveyed) 

. .County: None 

. .Ad jacent  Count ies:  

. .Topography: 

The topography o f  nor thernmost  Adak has been l a r g e l y  c o n t r o l l e d  by  
v o l c a n i c  a c t i v i t y  o r i g i n a t i n g  a t  t h r e e  c e n t e r s :  M o f f e t t ,  Andrew 
and Adagdak f ro rn  e a s t  t o  west. These s t r u c t u r e s  have been deep ly  
d i s s e c t e d  w i t h  s teep wa l l ed  c i r q u e s  na r row ing  t o  Vee shaped 
v a l l e y s .  V igorous wave a c t i o n  has c rea ted  c l i f f s  on t h e  n o r t h  o f  
t h e  i s l a n d .  

. .Present  Land Use: Area i s  s i t e  of Adak Naval A i r  S t a t i o n .  

. .Fu ture  Land Use Plans: Naval A i r  S t a t i o n .  P o s s i b l e  F i s h e r i e s .  

. . A e s t h e t i c s :  No known redeeming fea tu res .  

..Historical/Archaeological S i g n i f i c a n c e :  

Many s i g n i f i c a n t  WWII encounters  were s taged from t h i s  base. S i t e  
of many bombing r a i d s  by U.S. Navy when Japan had occup ied  K iska  
and A t t u .  There a r e  n i n e  a r c h e o l o g i c a l  s i t e s  on t h e  i s l a n d  
(Sel kregg, 1975).  

GEOLOGICAL/GEOPHYSICAL D E S C R I P T I O N  

SITE: ADAK 

..Geologic D e s c r i p t i o n :  (Coats, 1956) 

There a r e  two phys iog raph ic  and g e o l o g i c  d i v i s i o n s  t o  t h e  n o r t h e r n  
p a r t  o f  Adak I s l a n d .  One, a deep ly  g l a c i a t e d  southern  area  o f  
f o l d e d  , f a u l t e d  and i n t e n s e l y  a1 t e r e d  v o l c a n i c  rocks  o f  pa leozo ic  
age, i n t r u d e d  by  gabbro and rocks  of i n t e r m e d i a t e  composi t ion.  A 
second mountainous n o r t h e r n  area  comprised o f  remnants o f  t h r e e  
d i s t i n c t  b a s a l t i c  volcanoes of T e r t i a r y  o r  Qua te rna ry  age e x i s t s .  
I n  t h e  n o r t h e r n  p a r t  o f  t h e  southern  area, t h e r e  a r e  f i v e  v o l c a n i c  
domes o f  l i g h t  c o l o r e d  a n d e s i t e  porphyry,  p robab ly  o f  l a t e  T e r t i a r y  
age, n o t  connected w i t h  the  n o r t h e r n  vo l can ics .  Minor  amounts o f  
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sedimentary rocks  a r e  assoc ia ted  w i t h  t h e  volcanoes. A b l a n k e t  of 
v o l c a n i c  ash from nearby i s l a n d  volcanoes cover  most o f  t h e  low- 
lands.  

A r e c e n t  g e o l o g i c  s tudy  of t h e  M t .  Adagadak area  has been completed 
by Tom M i l l e r  o f  t h e  USGS and shou ld  be i n  p r i n t  by t h e  comp le t i on  
o f  t h i s  r e p o r t .  

. .Geophysical Summary: 

An aeromagnetic survey o f  t h e  n o r t h  p a r t  of Adak i n d i c a t e d  a 700 
gamma anomaly i s  assoc ia ted  w i t h  a gabbro mass n o r t h  o f  F inge r  Bay. 
Anomalies assoc ia ted  w i t h  t h e  b a s a l t  domes on M t .  Adagdak and t h e  
composi te  p a r a s i t i c  o l i v i n e  b a s a l t  on t h e  n o r t h e a s t  f l a n k  of 
M t .  M o f f e t t  were a l s o  observed ( K e l l e r  and o thers ,  1954, USGS). 

G r a v i t y  surveys i n d i c a t e  t h e  dominant f e a t u r e  i s  a nor thward  
decrease o f  bouguer anomoly va lues  of about  2 nrgal p e r  km. One 
l a r g e  l o c a l  anomoaly i s  i n d i c a t e d  i n  t h e  v i c i n i t y  o f  M t .  Adagdak 
and t o  t h e  south. 

Bo th  g r a v i t y  and magnet ic  da ta  suppor t  t h e  o t h e r  a v a i l a b l e  da ta  i n  
suggest ing  t h a t  t h e  M t .  Adagdak area i s  an anomalous h e a t  a rea  
(Mabey, 1976). Adiomagnetotel l e r i c ,  t e l  l u r i c  t rave rse ,  geonics 
EM-16R and s e l f  p o t e n t i a l  surveys were a l s o  used. The s e l f  
p o t e n t i a l  surveys, w h i l e  ve ry  s p e c u l a t i v e ,  do suggest  a l a r g e  deep 
source below t h e  c e n t e r  of Adagdak of p roper  p o l a r i t y  f o r  a geo- 
thermal  system. T e l l u r i c  da ta  suggest t h a t  a broad conductor  
e x i s t s  under  t h e  p a r t  of Adagdak surveyed. I t  seems reasonab le  
t h a t  t h i s  c o u l d  be a f a u l t  zone which has channeled thermal  
s o l u t i o n s  near  t o  t h e  survace (Mabey, 1976) .  

. .Geologic  Hazards: 

The i s l a n d  i s  p a r t  o f  t h e  s e i s m i c a l l y  and v o l c a n i c a l l y  a c t i v e  
A l e u t i a n  I s l a n d  arc .  A1 1 assoc ia ted  hazards i n c l u d i n g  tsunamis a r e  
p o s s i b l e  

RESERVOIR CHARACTERISTICS 

SITE: ADAK 

. .Reservo i r  Temperature (White, 1975) 

. .Surface: 68°C 

. .Subsurface: 187C 

U.S. Navy expects  t o  encounter  82°C temperatures a t  1219 m t o  
1829 in. 
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. .Geochemical : 

Si02:  187°C 

Na-K-Ca: 196OC 

. . F1 ow Rates : 

I t  i s  expected t h a t  between f i v e  and e i g h t  w e l l s  w i l l  s u p p l y  t h e  
e l e c t r i c a l  and h e a t i n g  needs o f  t h e  Naval Base. 

. .pH; 

. . T o t a l  D i s s o l v e d  Sol i d s :  

. . F1 u i d  Chemist ry :  

Geo log ic  r e p o r t  c o v e r i n g  Adak I s l a n d  H o t  Sp r ings  and s i t i n g  con- 
s i d e r a t i o n s  w i l l  be pub l i shed  i n  1978. (USGS-MILLER) 1I.S. Navy 
has made chemical a n a l y s i s  o f  w e l l s  b u t  t h i s  i n f o r m a t i o n  i s  n o t  now 
ava i 1 ab1 e. 

. .Est imated N o n - e l e c t r i c  Energy P o t e n t i a l  (MBtuh 30 y e a r s ) :  

25 MW o f  power, i n d e f i n i t e .  

. .Subsurface Area o f  Reservo i r :  

LAND OWNERSHIP AND LEASING 

SITE: ADAK 

..Land Ownership: Land owned by Department o f  Defense 

. .To ta l  Acres:  40,700 

G EO TH E RM AL DE V E LOPM E :iT STATUS 

SITE: ADAK (U.S. NAVY) 

. . Presen t  Devel opment S t a t u s  : 

Phase I FY 76/77 b y  USGS used c h i e f l y  e l e c t r i c a l  methods t o  d e t e r -  
mine r e s i s t i v i t y  o f  t h e  rocks  w i t h  g r a v i t y ,  magnet ic and se i sm ic  
s t u d i e s  c o n t r i b u t i n g .  Dur ing  Phase 11, Apr i l -May,  1977, a c o n t r a c t  
was l e t  t o  D r .  R i c h a r d  U l r i c h  o f  Br igham Young Uni 'vers i ty  t o  s t u d y  
t h e  e n g i n e e r i n g  and e c o n m i c s  o f  p i p i n g  geothermal f l u i d s  a t  Adak. 
Phase I 1 1  geophysica l  s t u d i e s  were completed i n  1977. Two deep 
h e a t  f l o w  h o l e s  were d r i l l e d  i n  t h e  summer, 1977. Bo th  w e l l s  were 
completed w i t h  s t e e l  l i n e r s  t o  enab le  heat  f l o w  measurements and 
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swabbing. Well  #2 bot tom h o l e  tempera ture  measured a t  123°F (51°C) 
seven days a f t e r  w e l l  comple t ion .  A s t u d y  of a l t e r n a t e  energy 
systems f o r  Adak Naval A i r  S t a t i o n  has been completed. A t h i r d  
w e l l  was s t a r t e d ,  b u t  abandoned. 

S1 i m  Hole: Hole 81 d r i l  l e d  t o  1,055' (320 m ) ,  abandoned. Mole #2 
d r i l l e d  2,087' (635 m) g r a d i e n t  8.2"C sec. l o o m ,  bot tom h o l e  123°F 
(51"C), as deep as Navy would d r i l l .  Hole #3 d r i l l e d  120 '  (37  m) ,  
washing problems. (U.S. Navy) 

. .P ro jec ted  o r  Planned Development: 

C u r r e n t  p lans  a r e  t o  m o n i t o r  t h e  tempera ture  o f  t h e  two h e a t  f low 
ho les  th rough  s p r i n g  of 1978. D r i l l  two deep e x p l o r a t o r y  h o l e s  as 
funds a r e  made a v a i l a b l e .  The w e l l s  t o  be 8-3/4" (22.23 cm) 
d iameter .  (James A. Hamil ton,  Inc., o f  Anchorage) 

Economic s t u d i e s  i n d i c a t e  t h a t  a 25 MW e l e c t r i c  power p l a n t  
u t i l i z i n g  t h e  geothermal resource  would be t h e  most f e a s i b l e  
approach t o  usage of t h e  resource.  T h i s  type  o f  development shou ld  
have a f i v e  y e a r  payback, acco rd ing  t o  U.S. Navy c a l c u l a t i o n s  
(USN) . 
I n  1979, t h e  U.S. Navy w i l l  seek Congress ional  f u n d i n g  f o r  com- 
b i n a t i o n  e l e c t r i c a l / s p a c e  h e a t i n g  geothermal a p p l i c a t i o n  a t  Adak 
Naval A i r  S t a t i o n .  Cost o f  system w i l l  be $54,000,000 and w i l l  
i n c l u d e  twe lve  m i l e s  o f  p i p e l i n e  and produce t h e  e q u i v a l e n t  of 
25 MW o f  power t o  be on l i n e  by 1985. (U.S. Navy persona l  com- 
mun ica t i ons .  ) 

INSTITUTIONAL CONSIDERATIONS 

SITE: ADAK 

. . I n s t i t u t i o n a l  Requirements: 

Must comply w i t h  T i t l e  43, Sec. 3200 CFR and T i t l e  30 CFR. See 
l e g a l  and i n s t i t u t i o n a l  p o r t i o n  o f  t h , i s  r e p o r t .  

. .Agency and Pub1 i c  A t t i  tudes: 

Navy i s  o n l y  e n t i t y  i n v o l v e d  and they  a r e  do ing  t h e  development. 

. .Sta tus  o f  Requirements ( i . e . ,  E I A / E I S  Requirements): 

Have completed t h e  E I S  f o r  t h e  Geophys ica l /exp lo ra t i on  p o r t i o n s  of 
t h e  program. Have s p o r a t i c a l  l y  subrni t t e d  and a r e  deve lop ing  EIS 
f o r  p o s s i b l e  p r o d u c t i o n  of geothermal energy. 
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ENVIRONMENTAL FACTORS 

SITE: ADAK (SOUTHWEST REGIONAL PROFILE) 

. . CL I M A T E  

. . P r e v a i l i n g  Winds: 12.6 k t s  (23.3 kph) West 

. . P r e c i p i t a t i o n  (Annual ) :  68" (173 cm), 98" (249 cm) snow 

. .Days o f  Sunshine (Annua l ) :  

. .Average Temperature : 

Summer: 41-56°F ( 5  t o  13°C) 
Win ter :  29-41°F ( - 2  t o  5°C) 
M i  n imum: 3°F ( -  16°C) 
Maximum: 75°F (24°C) 

. ,Degree Days (Annua l ) :  9,500 

. . R e l a t i v e  Humid i t y  (Seasonal Peaks) 

Summer: 
Win ter :  

. . A I R  QUALITY: Poss ib le  temperature i n v e r s i o n s .  

..GEOLOGIC FACTORS: H igh  se ismic  p o t e n t i a l .  

. .WATER QUAL ITY: 

1-10 gpm f low from basement bedrock. 
sec/rni . Water r i g h t  h e l d  by  U.S. Navy th rough BLM. 

Mean annual r u n o f f  2 c f 3 /  

..NOISE: From wind. 

. . BIOLOGICAL 

. .Dominant F l o r a :  A l p i n e  tund ra  

. .Dominant Fauna: Mar ine  mammals, wa te r fow l  range, c r a b  

. .Endangered Species: 

F1 o r a  : 
Fauna : 
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TRANSPORTATION AND UTILITIES 

SITE: ADAK 

. .U t i l i t y  o r  Energy Transmiss ion C o r r i d o r s  and F a c i l i t i e s :  

Naval Base l i n e s  f o r  e l e c t r i c  and sewer. Access t o  r i gh t -o f -way .  

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l i t i e s  (Adak P r o f i l e ) :  

There i s  a road t o  Loran s i t e  be ing  used b y  e x p l o r a t i o n  teams. 
Access t o  r ight -of -way.  The road system i s  q u i t e  e x t e n s i v e  on t h e  
Base. 

There a r e  two ma jo r  runways on Adak. One i s  7880 ft. l o n g  
(2402 m), t h e  o t h e r  i s  7600 ft. l o n g  (2316 m).  

Two deep wa te r  docks a r e  there,  b u t  t hey  f u n c t i o n  w i t h o u t  power. 

POP U L AT I 0 N 

S I T E :  ADAK 

. .General D e s c r i p t i o n  o f  Popu la t i on :  

There a r e  between f o u r  and f i v e  thousand people a t  Adak a t  a l l  
t imes. A l l  a r e  m i l i t a r y  and dependents. Temporary c i v i l i a n  
workers on t h e  Base as w e l l .  

. .Economics 

. .Present  Land Use: 

Used as m i l i t a r y  base. Many r e c r e a t i o n a l  uses such as s k i  
r e s o r t s  and swimming pools  a r e  on t h e  base. 

. .Fu tu re  Land Use: 

Same, w i t h  about  a 10% i n c r e a s e  i n  personnel .  
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SITE: K1 i u c h e f / K o r o v i n  

RESOURCE: Repor ted Hot Sp r ings  (Waring, 1965) 

LATITUDE & LONGITUDE: 52" 20 '  N; 174" 10 '  W .  

QUADRANGLE: Atka (Unsurveyed) 

BARRIER:  Access/wi l  d l  i f e  refuge 

RECOMMENDATION: Reconnaisance e x p l o r a t i o n  

D E S C R I P T I O N :  

Located on t h e  n o r t h  p o r t i o n  of Atka I s l a n d ,  w i t h i n  t h e  Atka I s l a n d  
P.G.R.A. 191,600 ac res  (77,540 h e c t a r e s ) .  Atka I s l a n d  i s  l o c a t e d  
midway a long  t h e  A l e u t i a n  I s l a n d s  i n  t h e  Andreanof group. 

There a r e  t h r e e  major  v o l c a n i c  express ions a s s o c i a t e d  w i t h  t h e  
n o r t h  p o r t i o n  o f  Atka I s l a n d .  Some b a s i c  d a t a  has been gathered on 
M t .  K l i y h h e f ,  which i n d i c a t e s  t h e  hea t  c o n t e n t  t o  be a p p r o x i m a t e l y  
58 x 10 c a l o r i e s  (White,  1975).  

Assoc ia ted  w i t h  these v o l c a n i c s  a r e  two h o t  s p r i n g  systems. One i s  
l o c a t e d  near  Conica l  vo lcano ( K o r o v i n ) ,  t h e  o t h e r  n e a r  K1 iuche f  
volcano. The K o r o v i n  system has mud pools,  some o f  which a r e  
b o i l i n g .  The water  appears t o  be s u l f u r o u s .  No d a t a  i s  g i v e n  on 
t h e  K l i u c h e f  s p r i n g s  (Waring, 1965). 

The r o c k s  on t h e  n o r t h  t h i r d  o f  Atka I s l a n d  a r e  a n d e s i t i c  and 
b a s a l t i c  l a v a  f l ows  w i t h  l o c a l  p y r o c l a s t i c  d e p o s i t s .  

S O C I  O-ECONOMIC: 

The l a n d  area around t h e  s p r i n g s  system was wi thdrawn f o r  n a t i v e  
s e l e c t i o n  under t h e  Alaska N a t i v e  Claims S e t t l e m e n t  Act,  but t h e  
l a n d  was n o t  se lec ted .  The l a n d  use p r i o r  t o  t h i s  w i thd rawa l  was 
t h a t  o f  A l e u t i a n  I s l a n d s  W i l d l i f e  Refuge. 

The n o r t h  p o r t i o n  of t h e  i s l a n d  i s  rugged, which would make any 
access t o  these  two s p r i n g  systems v e r y  d i f f i c u l t .  

The p o p u l a t i o n  on t h e  i s l a n d  i s  concen t ra ted  a t  t h e  v i l l a g e  o f  
Atka, which has 22  f a m i l i e s  and a p p r o x i m a t e l y  90 people ( R u r a l  
Energy Survey) .  The m a j o r  economic c o n s i d e r a t i o n s  a r e  f i s h i n g  and 
subsis tence.  The v i l l a g e  has a dock. and a smal l  a i r p l a n e  s t r i p .  
Adak i s  t h e  n e a r e s t  p o p u l a t i o n  and s u p p l y  cen te r ,  120 m i l e s  
(192 km) t o  t h e  west. A supp ly  t u g  runs  once pe r  month between t h e  
two. 

There i s  a p o t e n t i a l  f o r  sheep h e r d i n g  on t h e  i s l a n d .  
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ENVIRONMENT: SOUTHWEST REGIONAL PROFILE - 
The n e a r e s t  c l i m a t o l o g i c a l  s t a t i o n  t o  t h e  s p r i n g  s i t e s  i s  Atka. 
The sp r ings  a r e  l o c a t e d  a t  a much h i g h e r  e l e v a t i o n .  The c l i m a t e  
s t a t i o n  a t  Atka reco rds  an average wind speed WNW a t  13 knots. The 
annual p r e c i p i t a t i o n  i s  60" (153 cm), w i t h  60" (153 cm) o f  snow. 
The average summer temperatures range f rom 3 9 4 5 ° F  (4-13°C) , w i n t e r  
29-40°F ( - 2  t o  4°C). Extreme temperatures o f  12 and 77°F ( -11 and 
25°C) have been recorded.  

@ 

FLORA AND FAUNA: 

The dominant f l o r a  i s  a l p i n e  tundra .  There i s  no p r e v a l e n t  fauna 
i n  t h e  area, b u t  t h e  o f f s h o r e  waters  h o l d  commercial q u a n t i t i e s  o f  
c r a b  and bo t tomf i sh .  Sea mammals and wa te r fow l  f r e q u e n t  the  near  
shore waters  (Se l  kregg, 1976).  

There i s  p o t e n t i a l  env i ronmenta l  hazards assoc ia ted  w i t h  t h e  
extreme v o l c a n i c  and se ismic  c h a r a c t e r i s t i c s  o f  t h e  n o r t h  Atka 
v o l c a n i c  zone. 

KEY CONTACT: 

V i1  l a g e  Counc i l ,  Atka V i1  l a g e  
A l e u t i a n  P r i b i l o f  N a t i v e  ASSOC., Anchorage 
Manager, A l e u t i a n  I s l a n d s  W i l d l i f e  re fuge.  

REFERENCE: 

Waring, 1965 Wor ld  Spr ings  Repor t  
Southwest Regional  P r o f i l e s  



SITE: Korov in  

0 RESOURCE: Reported Ho t  Spr ings  (Waring, 1917) 

LATITUDE & LONGITUDE: 52" 1 1 '  N; 174" 1 4 '  W.  

QUADRANGLE: Atka 

BARR1 ER: Access/ I  n s u f  f i c  i e n t  C a p i t a l  

RECOMMENDATION: E x p l o r a t i o n  

DE S C R I PT I ON : 

Located  on Atka I s l a n d  w i t h i n  t h e  Atka I s l a n d  P.G.R.A. 191,600 
acres  (77,540 hec ta res ) .  Atka i s  p a r t  o f  t h e  Andreanof I s l a n d s  i n  
t h e  c e n t r a l  A l e u t i a n  group. 

Atka I s l a n d  i s  d i v i d e d  i n t o  two d i s t i n c t  p a r t s .  The n o r t h e r n  
q u a r t e r  i s  dominated by M t .  K l i u c h e f  vo lcano.  The rocks  a r e  
b a s a l t i c  t o  a n d e s i t i c  l a v a  f l o w s  w i t h  l o c a l  p y r o c l a s t i c  depos i t s .  
South o f  Ko rov in  Bay, t h e  rocks  a r e  T e r t i a r y  i n te rbedded  l a v a  
f lows, p y r o c l a s t i c  d e p o s i t s  and r e l a t e d  sedimentary rocks.  There 
i s  a t  l ease  one eroded vo lcano on t h e  west end o f  t h e  i s l a n d ,  
M t .  S e r g i e f .  

The h o t  s p r i n g s  a r e  l o c a t e d  about  5 m i l e s  ( 8  km) from K o r o v i n  Bay. 
T h i s  i s  specu la ted  t o  be west o f  t h e  v i l l a g e  o f  Atka (Waring, 
1965). The exac t  l o c a t i o n  has n o t  been determined, b u t  i n f o r m a t i o n  
ob ta ined  by word o f  mouth i n d i c a t e s  t h e  s p r i n g  i s  i n  t h e  d r a i n a g e  
d i r e c t l y  west o f  t h e  v i l l a g e .  No assessment o f  t h e  s p r i n g s  has 
been recorded.  

SOC IO- ECONOM I C : 

The l a n d  i n  t h e  suspected s p r i n g  area  has been s e l e c t e d  by t h e  Atka 
V i l l a g e  Corpo ra t i on .  A tka  V i l l a g e  i t s e l f  i s  o n l y  a few m i l e s  f rom 
t h e  spr ings .  There i s  a l s o  an a r c h e o l o g i c a l  s i t e  near  t h e  v i l l a g e .  

The A l e u t i a n  P r i b i l o f  N a t i v e  Corpo ra t i on  i s  i n  t h e  process o f  
assess ing  t h e  p o s s i b l e  f u n d i n g  sources f o r  d i r e c t  hea t  a p p l i c a t i o n s  
a t  Atka. An economic impediment may occu r  because o f  t h e  ext reme 
h i g h  c o s t  o f  development combined w i t h  t h e  smal l  l o c a l  demand. I f  
some commercial u t i l i z a t i o n  c o u l d  be found t o  h e l p  c a r r y  t h e  
i n i t i a l  c a p i t a l i z a t i o n  t h e  d i r e c t  heat  u t i l i z a t i o n  would be ve ry  
b e n e f i c i a l  t o  t h e  community. S ince  t h e  resource  i s  r e l a t i v e l y  
undetermined, perhaps some b e n e f i t  may cane f rom u t i l i z i n g  t h e  
su r face  d i scha rge  once i t s  e x t e n t  i s  determined.  

A tka  has a p o p u l a t i o n  o f  n i n e t y  people. The economic base i s  
composed o f  f i s h i n g  and subsis tence.  P resen t l y ,  a c o n s t r u c t i o n  
p r o j e c t  o f  r e n o v a t i n g  e leven  hol;sing u n i t s  i s  t a k i n g  p lace .  The 
p resen t  energy source i n  Atka i s  a 40 kw genera to r  t h a t  i s  used f o r  
t h e  school t he re .  Atka has b u l k  s to rage  c a p a c i t y  f o r  39,500 
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g a l l o n s  of o i l .  T r a n s p o r t a t i o n  t o  Atka i s  by  t u g  from Adak once a 
month. A smal l  a i r s t r i p  i s  l o c a t e d  on t h e  j e e p  t r a i l  between Atka 
and Korov in  Bay (Rura l  Energy Survey) .  

The recOmmendatiQn f o r  t h i s  m a n i f e s t a t i o n  i s  a reconnaisance 
e x p l o r a t i o n  p r o j e c t  t o  o b t a i n  t h e  b a s i c  d a t a  needed t o  beg in  a 
development program. A scenar io  shou ld  be drawn up a t  t h a t  t ime.  
The A l e u t i a n  P r i f i l o f  N a t i v e  Corpo ra t i on  i s  a p p l y i n g  f o r  an 
a p p r o p r i a t e  techno logy  g r a n t  t o  research  and a c t u a l l y  use t h i s  
resource  f o r  an a g r i c u l t u r a l  a p p l i c a t i o n .  

E N V I RO NME N T : S 0 UT H W E S T R EG I 0 N AL P R 0 F I L E 

The c l i m a t o l o g i c a l  s t a t i o n  a t  Atka records  an average wind speed 
WNW a t  13 knots .  The annual p r e c i p i t a t i o n  i s  60" (153 cm) w i t h  60" 
(153 cm) o f  snow. The average summer temperatures range from 
3 9 4 5 ° F  (4-13°C) , w i n t e r  29-40°F ( - 2  t o  4°C). Extreme tempera tures  
of  12 and 77°F ( -11 and 25°C) have been recorded.  The h e a t i n g  
degree days have been es t ima ted  a t  9,600. There i s  a l s o  a mean 
annual r u n o f f  o f  1.7 cu. f t . /sec. /sq.  m i .  

FLORA AND FAUNA: 

The dominant f l o r a  i s  m o i s t  t o  a l p i n e  tundra .  The fauna corlcen- 
t r a t e d  i n  t h e  area  a r e  water fowl ,  some mar ine  mammals, and o f f s h o r e  
commercial crab.  

P o t e n t i a l  env i ronmenta l  hazards may occur  due t o  t h e  a c t i v e  se i sm ic  
zone and vo lcanos.  

KEY CONTACT: 

V i1  l a g e  Counci l  , Atka V i1  l a g e  
A l e u t i a n - P r i b i l o f  N a t i v e  Corpo ra t i on  

RE FER E NC E : 

Southwest Regional P r o f  il es 
Rura l  Energy Survey 
M i l  l e r  (1  970) 
Waring (1917) 
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SITE: Seguan 

RESOURCE: Ho t  Sp r ings  (Waring 1917) 

LATITUDE & LONGITUDE: 52" 18 '  N; 172" 2 8 '  W .  

QUADRANGLE: Seguam (Unsurveyed) 

BARRIER:  P a r t  o f  A l e u t i a n  I s l a n d s  W i l d l i f e  Refuge 

RECOMMENDATION: Expl o r a  t i  on 

DESCRIPTION: 

The e n t i r e  Seguam i s l a n d  c o n s i s t s  o f  Q u a t e r n a r y  v o l c a n i c s .  
B a s a l t i c  and a n d e s i t i c  f l o w s  a r e  embedded w i t h  l o c a l  p y r o c l a s t i c  
d e p o s i t s .  Seguam volcano makes up t h e  m a j o r  p o r t i o n  o f  t h e  i s l a n d .  
Py re  Peak forms t h e  t o p  of t h e  cone w i t h  a 3/4 m i l e  d iamete r  round 
c r a t e r .  I n  1827, smoke was r e p o r t e d ,  i n  1891, t h e r e  was a m i n o r  
e x p l o s i v e  e r u p t i o n  and i n  t h e  s p r i n g  of 1892, a ma jo r  e x p l o s i v e  
e r u p t i o n  f o l l o w e d .  I n  1902 t h e r e  was a r e p o r t e d  e x p l o s i v e  e r u p t i o n  
a t t r i b u t e d  t o  Seguam. I n  1927, smoke was once aga in  r e p o r t e d .  A 
h o t  s p r i n g s  and mud pool areas have been r e p o r t e d  on t h e  i s l a n d ,  
a l t hough  no da ta  has been gathered concern ing  them. 

The i s l a n d  i s  e l l i p t i c a l  w i t h  h i g h  sea c l i f f s  arol;nd t h e  m a j o r i t y  
o f  i t . There i s  a saddle between Seguam volcano and an o l d e r  
eroded vo l cano  t o  t h e  eas t .  The saddle opens t o  t h e  n o r t h e a s t .  

S O C I O -  ,ECONOMIC:  

The e n t i r e t y  o f  t h i s  i s l a n d  e x i s t s  w i t h i n  t h e  A l e u t i a n  I s l a n d s  
W i l d l i f e  Refuge, which would p r e c l u d e  any development a t  t h i s  t ime.  
The l a c k  of a p roper  anchorage would a l s o  be a m a j o r  h inderance.  

The v e g e t a t i o n  on t h e  i s l a n d  grows m a i n l y  between 0-1,500 f o o t  
l e v e l s  w i t h  g rass  c o v e r i n g  t h e  l o w e r  f l a n k s  o f  t h e  mounta in,  

Recommend f u r t h e r  a n a l y s i s  o f  t h e  resource.  

E I W I  RONMENT: SOUTHWEST REG IONAL PROF1 LE 

Neares t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Atka, 60 m i l e s  ( 9 6  km) 
t o  t h e  west. Average summer temperatures a r e  between 35-50°F 
(2-10°C); w i n t e r  temperatures a r e  between -26-39"F ( - 3  t o  4°C). 
H e a t i n g  degree days average 9,600. Mean annual r u n o f f  i s  2 c u . f t . /  
sec/sq.mi. 

FLORA AND FAUNA: 

The dominant f l o r a  i s  m o i s t  t o  a l p i n e  tundra.  
i s  t h e  sea b i r d .  
c r a b  a r e  noted o f f s h o r e  and sea mammals a r e  found on shore. 

The dominant fauna 
Bottom f i s h  and T h i s  i s  a major  sea b i r d  co lony ,  
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K E Y  CONTACT: 

Commander, Adak Naval Air S t a t i o n  
Nanager, Aleutian Wild1 i f e  Refuge 

R E F E R E N C E :  

Waring, (1965) (1917) 
SW Regional P r o f i l e s  



S I T E :  Chuginadak Hot  Sp r ings  

RESOURCE: Hot Sp r ings  (Waring 1965) 

LATITUDE 81 LONGITUDE: 53" 50 '  N; 169" 4 5 '  W .  Approx. 
0 

QUADRANGLE: Samal ga I s l a n d  (Unsurveyed) 

BARRIER:  N a t i o n a l  N i l  d l  i f e  Refuge 

RECOMMENDATION : Expl  o r a  t i on 

DE SC R I  PT I ON : 

Located w i t h i n  t h e  Chuginadak I s l a n d  P.G.R.A., 13,400 a c r e s  (5422 
hec ta res )  among t h e  I s l a n d s  of Four Mountains. A s p r i n g  has been 
r e p o r t e d  a t  t h e  base o f  t h e  vo l cano  on Chuginadak I s l a n d  (Waring, 
1965). 

The i s l a n d  o f  Chuginadak i s  cunposed of two volcanoes: C leve land  
t o  t h e  west and Tana t o  t h e  eas t .  The i s l a n d  i s  v o l c a n i c  w i t h  
Q u a t e r n a r y  andesi  t i e s ,  basal  t s  and p y r o c l a s t i c s  fo rm ing  t h e  
bedrock. 

SOCIO-ECONOMIC:  

The i s l a n d  i s  e n t i r e l y  w i t h i n  t h e  A l e u t i a n  N a t i o n a l  N i l d l i f e  
Refuge. T h i s  would p rec lude  any development under terms o f  t h e  
Geothermal Steam Act. 

There i s  no p o p u l a t i o n  o r  f a c i l i t i e s  l o c a t e d  on o r  n e a r  t h e  i s l a f l d .  
The n e a r e s t  f a c i l i t i e s  would be a t  Adak, c l o s e  t o  200 m i l e s  
(320 km) t o  t h e  west. 

The wave c u t  s h o r e l i n e  would make b o a t  l a n d i n g s  v e r y  d i f f i c u l t .  
There a r e  f o u r  a r c h e o l o g i c a l  s i t e s  i n d i c a t e d .  

There i s  no p robab le  end u s e r  i n  t h i s  a rea  a t  t h i s  t ime. No 
e x p l o r a t i o n  has taken p l a c e  t o  de te rm ine  t h e  e x t e n t  o f  t h e  
resource. 

ENVIRONMENT: SOUTHWEST REGIONAL PROFILE 

The weather i n  t h i s  p a r t  o f  t h e  w o r l d  moderates between ha rsh  and 
severe. High winds, d r i v i n g  r a i n  and snow predominate. Summer 
temperatures average 40" t o  60°F ( 4 "  t o  16°C) and w i n t e r  30" t o  
40°F (-1" t o  4°C). Extremes of  0" and 75°F (-185 t o  24"s) c o i i l d  be 
expected. Mean annual r u n o f f  averages 3 f t .  /sec/mi . Annual 
h e a t i n g  degree days average 8700. 

FLORA AND FAUNA: 

The d m i n e n t  f l o r a  i s  a l p i n e  tundra.  T h i s  i s  a m a j o r  s e a b i r d  
co lony .  I t  i s  a l s o  a low d e n s i t y  wa te r fow l  range. O f f s h o r e  c r a b  
and bot tom f i s h e r i e s  a r e  v i a b l e  here.  63 
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K E Y  CONTACT: 

Manager, Aleutian I s l a n d s  National W i l d l i f e  Refuge 
Commander, U.S. Naval Air S t a t i o n  

R E F E R E N C E :  

Waring, 1965 
Southwest Regional Profile 
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SITE: Kagamil 

RESOURCE: Ho t  Spr ings  (Waring 1917) Q 
LATITUDE & LONGITUDE: 52" 59 '  N; 168" 4 2 '  W.  Approx. 

QUADRANGLE: Samal ga (Unsurveyed) 

BARRIER:  W i l d l i f e  Preserve/Remote 

RECOMMENDATION: Expl o r a t i o n  

DESCRIPTION: 

Located w i t h i n  t h e  Kagamil P.G.R.A. , 10,000 acres  (4168 h e c t a r e s ) .  
Sp r ings  and fumero les a r e  r e p o r t e d  on Kagamil I s l a n d  (Waring, 
1965). The i s l a n d  i s  an a c t i v e  vo lcano i n  t h e  I s l a n d s  o f  Four  
Mounts Region o f  t h e  A l e u t i a n  cha in .  The rocks  a r e  a n d e s i t i c  and 
basal  t i c  w i t h  p r o c l a s t i c  d e p o s i t s  o f  Q u a t e r n a r y  age. No s c i e n t i f i c  
s t u d y  has been made concern ing  t h e  resource .  

SOCIO-ECONOMIC:  

The i s l a n d  i s  p a r t  of t h e  A l e u t i a n  I s l a n d s  N a t i o n a l  W i l d l i f e  
re fuge.  T h i s  would p rec lude  development under terms o f  t h e  Geo- 
thermal  Steam Act. 

There i s  no p o p u l a t i o n  o r  f a c i l i t i e s  on the  i s l a n d .  The n e a r e s t  
p o p u l a t i o n  i s  l a c a t e d  a t  Adak, a lmost  200 m i l e s  (370 km) t o  t h e  
west. Adak would be t h e  l o g i s t i c a l  base f o r  any reconnaissance.  

E x p l o r a t i o n  i s  t h e  n e x t  l o g i c a l  s t e p  b e f o r e  any c o n s i d e r a t i o n  can 
be g i v e n  t o  f u t u r e  development. 

ENVIRONMENT: SOUTHWEST REG1 ONAL PROF1 L E 

Summer temperatures would average between 40' and 6OoF (4 '  t o  
16°C). W in te r  20" t o  40°F (-8" t o  40°C). Hea t ing  degree days 
average about  9700. 

FLORA AND FAUNA: 

The dominent  f l o r a  i s  a l p i n e  tundra.  The animal p o p u l a t i o n  i s  sea 
b i r d s .  T h i s  i s  p a r t  o f  a l a r g e  wa te r fow l  range. O f f s h o r e  c r a b  and 
b o t t o m f i s h  ranges a r e  i n d i c a t e d  i n  B r i s t o l  Bay. 

Envi ronmenta l  hazzards e x i s t s  from a c t i v e  volcanoes and h i g h  
se i sm ic  a c t i v i t y .  

KEY CONTACT: Manager, A l e u t i a n  N a t i o n a l  l J i l  d l i f e  Refuge 

REFERENCE: 

Waring, 1965 A South West Regional P r o f i l e  
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SITE: Bogos lo f  

RESOURCE: Ho t  Spr ings  (Waring, 1917) 

LATITUDE & LONGITUDE: 54" 50 '  N; 168" 0 3 '  W. 

QUADRANGLE: Umnak (Unsurveyed) 

BARRIER: Wild1 i f e  Refuge 

RECOMMENDATION: Expl o r a t i o n  

DESCRIPTION: 

Located i n  t h e  Bogos lo f  P.G.R.A. Ho t  wa te r  and steam i s s u e  a t  
seve ra l  p laces  on Bogoslof  I s l a n d ,  a v o l c a n i c  mass i n  t h e  A l e u t i a n  
group 30 m i l e s  ( 4 8  km) n o r t h  o f  Umnak I s l a n d .  The waters  i s s u e  
from numerous c r e v i c e s  i n  t h e  rock  around t h e  l ower  p a r t  o f  t h e  
i s l a n d .  (Waring, 1917) 

The i s l a n d  o f  Bogos lo f  has a h i s t o r y  o f  v o l c a n i c  e r r u p t i o n .  
Merr iam i n  1899, c h a r a c t e r i z e d  i t  as hav ing  been i n  r e c e n t  yea rs  
t h e  s e a t  o f  more v i o l e n t  v o l c a n i c  a c t i v i t y  and as hav ing  undergone 
g r e a t e r  changes i n  form than any o t h e r  p a r t  o f  Nor th  America. 

The rock  o f  t h e  severa l  peaks i s  p r a c t i c a l l y  a l l  v o l c a n i c ,  con- 
s i s t i n g  o f  hornblende andes i te ,  b a s a l t ,  basal  t i c  agglomerate, and 
pumice. Some o f  t h e  rocks  c o n t a i n  much d isseminated  p y r i t e ,  wh ich  
i s  p robab ly  t h e  source of a t  l e a s t  a p a r t  o f  t h e  s u l f u r  and t h e  
s u l f u r o u s  gasses. (Waring, 1917). 

Geysers t h a t  r i s e  as much as 100' (35  m )  have been r e p o r t e d  by  
observers  i n  t h e  area (Ogle, personal  communication). 

S O C I O - E C O N O M I C :  

The l o c a t i o n  i s  i n  t h e  Boyos lo f  N a t i o n a l  W i l d l i f e  re fuge.  There i s  
no p o p u l a t i o n  c e n t e r  c l o s e  a t  hand. Nobody has been on Bogoslof 
I s l a n d  f o r  years.  P o t e n t i a l  bot tom f i s h e r i e s ,  o i l  p r o d u c t i o n  and 
c rab  f i s h i n g  a r e  economic p o s s i b i l i t i e s  i n  t h e  area. A p p l i c a t i o n  
f o r  geothermal energy a t  t h i s  s i t e  appears h i g h l y  u n l i k e l y .  

ENVIRONMENT: 

The es t ima ted  summer temperatures would average between 33" t o  55°F 
(1  t o  13°C) and w i n t e r  22" t o  39°F ( -6  t o  4°C). Extremes o f  0" and 
75°F ( -17 t o  24°C) m i g h t  be expected. Annual h e a t i n g  degree days 
average 9800. 

FLORA AND 'FAUNA: 

The dominent f l o r a  i s  a l p i n e  tundra.  
co lony .  

The i s l a n d  i s  a ma jo r  s e a b i r d  
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The v o l c a n i c  and se ismic hazard i s  extreme. 

KEY CONTACT: 

REFERENCE: 

Manager, Bogos lo f  N a t i o n a l  Wi ld1 i f e  Refuge. 63 

Waring, 1917 
Southwest Regional P r o f i l e  
B i l l  Ogle Personal  I n t e r v i e w  
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SITE: Rootok 

RESOURCE: 

LATITUDE & LONGITUDE: 54" 0 3 '  N; 125" 3 0 '  W. 

QUADRANGLE : 

Reported H o t  Spr ings  (Waring, 1965) 

Un ima k , T71 S, R11 OW, SM 

BARRIER: Remote/No User  

RECOMMENDATION: E x p l o r a t i o n .  Development p o t e n t i a l  poor. 

DESCRIPTION: 

A r e p o r t e d  h o t  spri 'ng e x i s t s  on an i s l e t  sou theas t  o f  Akutan I s l a n d  
(Waring, 1965). 

Rootok I s l a n d  i s  comprised o f  coarse  t o  f i n e - g r a i n e d  sediments and 
p y r o c l a s t i c  rocks  w i t h  l a v a  f l o w s ,  c u t  by  smal l  i n t r u s i v e  bod ies  
(Se lk regg,  1976). No e x p l o r a t i o n  o f  t he  resource  has taken p l a c e  
t o  date.  

The i s l a n d  i s  assumed t o  be Rootok. 

soc I 0-ECONOMI c : 
Land has been s e l e c t e d  by Akutan N a t i v e  Assoc ia t i on .  There a r e  no 
peop le  o r  f a c i l i t i e s  l o c a t e d  on t h e  i s l a n d .  There i s  no p o t e n t i a l  
h a r b o r  s i t e  o r  p lans  t o  i n h a b i t  t h e  i s l a n d .  Because o f  t h i s  
remoteness and no da ta  on t h e  sp r ings ,  t h e  o n l y  recommendation t h a t  
can be made i s  ' t o  l o c a t e  and do some reconnaissance e x p l o r a t i o n .  

P o t e n t i a l  a g r i c u l t u r a l  g r a z i n g  area  c o u l d  be cons idered as t h e r e  
a r e  no p r e d a t o r s  and good pas ture .  

E Id V I RO NME N T : EXTRACT ED FROM S 0 UT H W E S T R EG I 0 N AL PR 0 F I L E 

There a r e  no c l  i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n s  o t h e r  than Akutan' i n  
t h e  area. The average temperatures f o r  suiiimer range f rom 40-60°F 
(4-15°C) and 27-37°F ( -3  t o  3°C) i n  t h e  w i n t e r .  The winds average 
southeas t  a t  9.6 knots ;  p r e c i p i t a t i o n  i s  58" (142 cm), w i t h  84" 
(205 cm) o f  snow. The h e a t i n g  degree days average about  9800,. 

FLORA AND FAUNA: 

The dominant f l o r a  i s  tundra.  There a r e  few, i f  any, t e r r e s t r i a l  
mammals. F i s h  and sea mammals f r e q u e n t  t h e  c o a s t a l  waters .  
Dominant fauna i s  m i g r a t o r y  wa te r  fow l .  

KEY CONTACT: 

P res iden t ,  Akutan Vi1 l a g e  Corpo ra t i on  
A l e u t i a n  P r i b i l o f  N a t i v e  C o r p o r a t i o n  
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REFERENCE: 

!daring, 1965 World Spr ings  Report  
Southwest Regional P r o f i l e  
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1 

HOT SPRINGS BAY 

Three h o t  springs are identified i n  the eastern valley a t  the head of 
Hot Springs Bay on the northeast side of A k u t a n  Island. A k u t a n  Island 
i s  a t  the extreme eastern end of the Aleutian Island chain. All the 
springs are located a long  the western margin of the valley bot tom.  
Another h o t  spring area i s  located i n  the western valley a t  the head of 
Hot Springs Bay as well. 

The h o t  springs investigated by Baker, e t .  a1 ., 1977, are  a l l  located a t  
the base of a ridge t h a t  forms the western margin of the eastern valley. 
The valley i t s e l f  i s  about one ha l f  mile wide, f l a t ,  and oriented north- 
northeast. A ser ies  of low parallel h i l l s ,  20-40' (6-12 m) h i g h  cross 
the valley within 1/4 mile ( .4  k m )  of the m o u t h .  There are o l d  beaches 
and sandbars. 

Like most of the Aleutian Islands, A k u t a n  i s  composed of Ouaternary 
volcanic rocks, primarily basal t i c  andesit ic flows and p roclast ic  
materials. The A k u t a n  volcano i s  located about 7 miles (11 kmf west and 
i s  s t i l l  very active. The volcano has had observable volcanic ac t iv i ty  
23 times since 1700, w i t h  i t s  most recent eruption on Flay 6 and 7 ,  1977, 
when i t  spewed f o r t h  ash and incandescent mater ia l .  

The three springs studied by Baker appeared t o  be controlled by 
fractured rock d i p p i n g  roughly t o  the east .  I t  i s  possible t h a t  more 
springs ex is t ,  b u t  t he i r  f low is  masked by surf ic ia l  soil  deposits i n  
the muskeg environment. 

One sp r ing  i n  the inter t idal  area had a temperature of 55°C and flowed 
a t  l ea s t  3 gpm, and perhaps up t o  10 gpm. The middle spring flowed a n  
estimated 20 gpm a t  a temperature of 60°C. The third location recorded 
temperatures as h i g h  as 83°C and low as 37°C i n  the pools, w i t h  
discharges of a b o u t  11 gpm. 

The estimated heat content of the reservoir i s  .3 x 1OI8 calor ies ,  w i t h  
a subsurface temperature of 180°C. These estimates are  very specu- 
la t ive ,  as there has been no f ie ld  reservoir assessment. 

If these estimates were t o  hold true,  there i s  a possible e l ec t r i c  
generating capacity. I f  e lectr ical  production i s  considered, 'a com- 
mercial use would need t o  be found since there i s  no local use w i t h  the 
demand t o  warrant t h i s  kind of development. A k u t a n  Village, w i t h  a 
demand of 110 kw,  5 miles (8 km) away, is  the only local user. Energy 
intensive a1 uminum and manganese nodule processing have been suggested 
as possible industries w i t h  high energy needs t h a t  could foster  de- 
velopment of the geothermal resource. 

Space heating, agriculture,  aquaculture, and other cascading uses of the 
resource could very well be spinoffs of such a large scale development. 
Space heating as  a target  development would probably be too  capital 
intensive and costly i n  the long run t o  warrant  development a t  t h i s  time 
i f  assumptions made i n  Pacific-Sierra 's  economic predictions for nearby 
Nikolski hold true. This would be attr ibuted t o  the small demand for 
such usage and h i g h  cost  of d r i l l i n g  and d i s t r i b u t i n g .  @ 
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The ha rbo r  a t  Akutan i s  ve ry  w e l l  p r o t e c t e d  and m i g h t  serve  as an 
impetus f o r  f u t u r e  development i f  i t  i s  determined t o  be s u i t a b l e  f o r  
deep d r a f t  sh ipp ing .  A t r a n s p o r t a t i o n  problem i s  encountered ascending 
and decending t h e  ve ry  s teep v a l l e y  w a l l s  i n  t h e  area o f  t h e  sp r ings ,  as 
w e l l  as c r o s s i n g  t h e  muskeg t o  g e t  t o  t h e  s p r i n g s  from Akutan. 

Legal  and i n s t i t u t i o n a l  problems seem t o  be min imal  a f t e r  t h e  BLM 
t r a n s f e r s  t i t l e  t o  the  p r i v a t e  ownership of t h e  N a t i v e  c o r p o r a t i o n s  
under  terms o f  t h e  N a t i v e  Claims Se t t l emen t  Act. D r i l l i n g  pe rm i t s  and 
env i ronmenta l  r e g u l a t i o n s  w i l l  have t o  be met, b u t  t h e  r e l a t i v e  sim- 
p l i c i t y  o f  l e a s i n g  from p r i v a t e  concerns shou ld  prompt c o n s i d e r a t i o n  o f  
t h i s  a rea  as a t a r g e t  development a rea  f o r  energy i n t e n s i v e  i n d u s t r i e s .  

There a r e  env i ronmenta l  hazards t o  c o n s i d e r  w i t h  t h e  p o t e n t i a l  f o r  
v o l c a n i c  e r u p t i o n  be ing  so h igh.  Re la ted  se ismic  a c t i v i t y  and tsunami 
p o t e n t i a l  pose des ign  and l o c a t i o n  c o n s i d e r a t i o n s .  
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SITE DATA SUMMARY 

SITE: HOT SPRINGS BAY 

. .Phys i ca l  Reservoi  r Data 

. .Temperature "C (White,  1975) 

Surface: 83°C 
Subsurface: 180°C ' 

. .Est imated N o n - E l e c t r i c  Energy P o t e n t i a l  (MBtuh* 30 yea rs ) :  

.3 x 1 0 l 8  (White, 1975) 

. .Type o f  O v e r l a y i n g  Rock: 
, .Est imated Depth t o  Top of R e s e r v o i r  (Me te rs ) :  

Basal t / a n d e s i t e  (Baker, 1977) 

1.5 km (White,  1975) s p e c u l a t i v e  

. . S i t e  Land S t a t u s  Akutan I s l a n d  P.G.R.A. 

. .To ta l  Acres:  82,095 

. . T o t a l  Acres Leased: 

A l l  lands near  t h e  s p r i n g s  have been s e l e c t e d  by Akutan N a t i v e  
A s s o c i a t i o n .  

. .Geothermal Development S t a t u s :  None t o  date.  

. .Local  and S t a t e  A t t i  t ude  Toward Geothermal Development: 

No r e a l  p u r s u i t  a t  t h i s  t ime, a l t h o u g h  t h i s  s p r i n g  was cons ide red  
i n  t h e  S t a t e  of A l a s k a ' s  Salmon Hatchery F e a s i b i l i t y  Study (Baker, 
1977). 

..Land Use and P o p u l a t i o n :  

Area n o t  used a t  t h i s  t ime. Akutan v i l l a g e  i s  b a s i c a l l y  a sub- 
s i s t e n c e  and f i s h i n g  v i l l a g e .  The v i l l a g e  seems t o  be d y i n g  a t  
t h i s  t ime and un less  some source of i n d u s t r y  i s  created,  t h e  
v i l l a g e  w i l l  p robab ly  cease t o  e x i s t .  

..Comments and C r i t i c a l  Issues:  A c t i v e  vo l cano  i n  area. 
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SITE LOCATION AND PHYSICAL DESCRIPTION 

SITE: HOT SPRINGS BAY 

. . L a t i t u d e :  54" 10 '  N. 

. .Longi tude:  165" 50'W. 

. . R e c t i l i n e a r :  Unimak, T69S, R113W, SM 

. .County: 

. .Ad jacent  Count ies:  

..Topography: 

Located  a t  wes tern  marg in  of  v a l l e y  1/2 m i l e  (.8 km) wide. F l a t  
o r i e n t e d  N-NE S-SW. A s e r i e s  o f  p a r a l l e l  h i l l s ,  20-40' ( 6  t o  12 m )  
h i g h  across  v a l l e y  w i t h i n  1/4 m i l e  ( .4 km) o f  t h e  mouth, 1 /2 m i l e  
( . 8  km) t o  t h e  ocean. Large g l a c i a t e d  mountains i n  area. Vo lcan ic  
o r i g i n .  Ex t remely  s teep  Val l e y  w a l l s .  

. .Present Land Use: None. 

. .Fu ture  Land Use Plans:  

D i r e c t  h e a t  use f o r  v i l l a g e .  P o s s i b l e  commercial use o f  h o t  
sp r ings .  

. .Aes the t i cs :  Spec tacu la r  mounta in scenery r i s e s  from t h e  ocean. 

. . H i s t o r i c a l  /A rchaeo log ica l  S i g n i f i c a n c e :  None apparent .  

GE OL OG I C AL / G  E OPH Y S I C  AL DE S C R I PT I O N  

S I T E :  HOT SPRINGS BAY 

. .Geologic  D e s c r i p t i o n :  (Bak,er e t .  . a l . ,  1977) 

Akutan i s  cornposed of Qua te rna ry  v o l c a n i c  rocks,  p r i m a r i l y  basal  t i c  
and a n d e s i t i c  l a v a  f lows and p y r o c l a s t i c  m a t e r i a l s  (Beikman, 1975). 
Akutan vo lcano i s  l o c a t e d  7 m i l e s  (11  km) west  and i s  s t i l l  a c t i v e .  
The vo lcano has had 23 e r u p t i o n s  o r  o t h e r  a c t i v i t y  recorded s i n c e  
1700. S o i l s  a long  most o f  t h e  v a l l e y  f l o o r  a r e  o r g a n i c  d e p o s i t s  
(muskeg). The n o r t h e r n  two t h i r d s  of t h e  i s l a n d  may n o t  have been 
g l a c i a t e d .  

Low r i d g e s  p a r a l l e l i n g  t h e  c o a s t  near  the  mouth o f  t h e  v a l l e y  
appear t o  be composed o f  f i n e  sand and s i l t  and may be o l d  beaches 
o r  bars  formed a t  t h e  head o f  a new abandoned lagoon. 
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. .Geophysical Summary: None t o  date.  

. .Geologic  Hazards: (Baker, e t .  a l . ,  1977) 

H igh  v o l c a n i c  r i s k s  w i t h  moderate r e l a t e d  avalanche r i s k s .  H igh  
se ismic  a c t i v i t y  i s  repo r ted .  Tsunami p r o b a b i l i t y  i s  cons idered 
mod e r a  t e  . 

RESERVO I R  CHARACTERISTICS 

SITE: HOT SPRINGS BAY 

. .Reservo i r  Temperature (White, 1975) 

. .Sur face:  83°C 

. .Subsurface: 180°C 

. .Geochemical (White, 1975) 

S i 0  : 152°C 
Na-E-Ca: 179°C 

..Flow Rates (Baker, 1977) 

Spr ing  #1: About 10 gpm; S p r i n g  #2: About 20 gprn; S p r i n g  #3: 
About 11 gprn. 

. .pH: 

. .Tota l  D isso lved  Sol i d s :  

H,S 

Phdsphate, Or tho  
A1 k a l i n i t y ,  B i ca rbona te  
A1 k a l  i n i  ty, Carbonate 
co 
C h? o r  i de 
TDS 
Hardness ( T o t a l )  
F 

cu 
Ca 
Na 
K 

Pb 
Cd 

Ag 

3 30 

0.02* 
0.04* 
0.3 
0.25 

122 
0 

12* 
140* 
490* 

60 

195* 
0.96* 

0.008 
0.010 
8* 

150* 
1 o* 
0.00015 
0.006 
0.003 



C r  
S i02  
A1 
As 
B 
Fe 
Mg 
Mn 
N i  
Sb 
Zn 
Hg 
V 
Conductance (umohs/cm) 
**Temperature ("C) 
PH 
Date  

0.0012 

0.01 
0.04 
3.2 
0.05 
1 .o 
0.004 
0.005 
0.05 
0.07* 
0.001 
0.01 

40 

600 
24 

7.2 
5-20-77 

* 
** Temperature a t  which chemical a n a l y s i s  was accomplished. 

Exceeds ADFG water  q u a l i t y  c r i t e r i a  f o r  salmon aquacu l tu re .  

. . F1 u i d  Chemist ry :  

. .Est imated N o n - E l e c t r i c  Energy P o t e n t i a l  (MBtuh 30 y e a r s ) :  

.3  x 1 0 l 8  c a l o r i e s  e s t i m a t e  (White, 1975) .  

. .Subsurface Area of Reservo i r :  

LAND OWNERSHIP AND LEASING 

SITE: HOT SPRINGS BAY 

..Land Ownership: Es t imates  f rom Land Records 

. .Tota l  Acres: 82,095 

..Federal Acres: 20,000 

, .Other: 62,000 ANCSA 

..Summary o f  Leas ing  S ta tus  and Needs: 

No leases  .p lanned  on BLM lands. N a t i v e  s e l e c t e d  l ands  a r e  
a v a i l a b l e  as p r i v a t e  lands  a f t e r  t r a n s f e r  o f  t i t l e .  
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I 

GEOTHERMAL DEVELOPMENT STATUS 

SITE:  HOT SPRINGS BAY 

..Present Development S ta tus :  

. .P ro jec ted  o r  Planned Development: 

None t o  date.  

The subsurface temperatures a r e  s u f f i c i e n t  t o  genera te  e l e c t r i c i t y  
i f  e s t i m a t i o n s  a r e  accura te .  If t h i s  i s  so, a p o s s i b l e  manganese 
nodu le  o r  aluminum p rocess ing  p l a n t  c o u l d  be i d e a l i z e d  w i t h  
cascad ing  uses f o r  space h e a t i n g  t h e  v i l l a g e  o f  Akutan and a g r i -  
c u l t u r a l  and aquacu l tu ra l  uses. 

No d e f i n i t i v e  p lans  have been i n i t i a t e d  t o  date, a l t hough  t h e  
A l e u t i a n - P r i b i l o f f  N a t i v e  A s s o c i a t i o n  has expressed i n t e r e s t  i n  
a l e v i a t i n g  t h e  depressed economic s t a t e  o f  Akutan V i 1  lage.  

INSTITUTIONAL CONSIDERATIONS 

S I T E :  HOT SPRINGS BAY 

. . I n s t i t u t i o n a l  Requirements: 

Compliance w i t h  env i ronmenta l  and d r i l l i n g  laws. 

..Agency and P u b l i c  A t t i t u d e s :  

. .S ta tus  of Requirements ( i . e . ,  E I A / E I S  Requirements): 

No Opin ion.  

None 

I ENVIRONMENTAL FACTORS 

SITE: HOT SPRINGS BAY (EXTRACTED FROM THE SOUTHNEST REGIONAL PROFILE) 

. . CLIMATE 

. . P r e v a i l i n g  Winds: SE, 9.6 k n o t s  

. . P r e c i p i t a t i o n  (Annual ) :  58" (147 cm) w i t h  81" (205 cm) snow. 

. .Days o f  Sunshine (Annual )  : 

. .Average Temperature : 

Summer: 40-60°F (4-16°C) 
Win ter :  27-37°F ( -3  t o  3OC) 
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. .Degree Days (Annual )  : 9,800 

. . WATER QUAL I TY : 

Two creeks  nearby. West: 5 c f s ;  e a s t  125 c f s .  Groundwater a t  
surface. Low p e r m e a b i l i t y  o f  s o i l .  Q u a l i t y  n o t  meet ing water  
qual  i ty standards f o r  salmon aquacu l tu re .  Mean annual r u n o f f :  
3 cu . ft ./sec ./sq.mi . 

. .NOISE:  Wind 

. .BIOLOGICAL 

. .Dominant F l o r a :  Tundra /s tun ted  w i l l o w  

..Dominant Fauna: 

S t i c k l e b a c k s  and d o l l y  Varden, some salmon. Bears, crab,  sea 
mammals and some wa te r fow l .  

TRANSPORTATION AND UTILITIES 

SITE: HOT SPRINGS BAY 

. . U t i 1  i ty o r  Energy Transmiss ion  C o r r i d o r s  and F a c i l i t i e s :  

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l i t i e s :  None 

None 

POPULATION 

SITE: HOT SPRINGS BAY 

.,General D e s c r i p t i o n  o f  Popu la t i on :  

The n a t i v e  v i l l a g e  of Akutan i s  l o c a t e d  some 5.5 m i l e s  (8.6 km) t o  
t h e  south  o f  t h e  h o t  s p r i n g s  area. The p o p u l a t i o n  i s  s i x t y  people, 
who a r e  m a i r i l y  n a t i v e  i n  h e r i t a g e .  T h i s  i n c l u d e s  some 22 f a m i l i e s .  
(Rura l  Energy Survey)  

. .Economics 

. .Present  Land Use: 

The town o f  Akutan d e r i v e s  what cash economy t h a t  i t  has from 
f i s h i n g .  The v i l l a g e  i s  q u i t e  dependent upon subs is tence.  
The energy needs of Akutan a r e  p rov ided  by gas a t  $1.75 p e r  
g a l l o n ,  b rought  i n  by  b a r g e l a i r  v i a  Cold Bay. A smal l  hydro 
o p e r a t i o n  e x i s t s  as w e l l .  110 kw demand i n  t h e  v i l l a g e  has 
been no ted  (Rura l  Energy Survey) .  
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. .Future Land Use: - 
Regional N a t i v e  c o r p o r a t i o n s  and t h e  S t a t e  have t a r g e t e d  b9 

* southwest A laska f o r  development. 
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HOT SPRINGS COVE 

Hot  Sp r ings  Cove i s  l o c a t e d  on t h e  beach a t  Inanudak Bay on Umnak 
I s l a n d .  Umnak I s l a n d  i s  t h e  f i r s t  i s l a n d  beyond t h e  Alaskan Pen insu la ,  
600 m i l e s  (900 km) f rom Anchorage. The geysers p resent ,  and t h e  e s t i -  
mated r e s e r v o i r  temperatures,  make t h i s  one o f  t h e  h o t t e s t  p rospec ts  i n  
Alaska. The i n t e r e s t  shown by t h e  A l e u t i a n  P r i b i l o f  N a t i v e  Corpo ra t i on ,  
owners o f  t h e  p roper t y ,  makes i t  one of A laska ' s  p r ime development 
p rospec ts .  

The f a c t  t h a t  t h e r e  i s  no p o p u l a t i o n  p r e s e n t  a t  t h e  s i t e  makes i t  a lmost  
i m p e r a t i v e  t h a t  some i n d u s t r i a l  a p p l i c a t i o n  be cons idered.  The 
i n d u s t r i a l  a p p l i c a t i o n  t h e  A l e u t i a n  P r i b i l o f  C o r p o r a t i o n  i s  i n  t h e  
process  o f  p lann ing ,  i s  f o r  a salmon a q u a c u l t u r e  p r o j e c t  a t  t h e  h o t  
s p r i n g s  bay, p a r t  o f  t h e  Geysers' Okmok C r a t e r  KGRA. 

The reason ing  behind choosing t h e  h o t  s p r i n g s  cove m a n i f e s t a t i o n  r a t h e r  
t h a n  Okmok C r a t e r  on t h e  Geyser B i g h t  p o r t i o n  of t h e  KGRA r e s t s  i n  t h e  
f a c t  t h a t  t h e  A l e u t i a n  P r i b i l o f  I s l a n d  N a t i v e  C o r p o r a t i o n  ownes t h e  l a n d  
around H o t  Spr ings  Bay. The l a n d  s tewardsh ip  o f  t h e  Okmok C r a t e r  and 
Geyser B i g h t  areas a r e  i n  t h e  Bureau o f  Land Management. A lso,  a road  
i n  d i s r e p a i r  e n t e r s  t h e  genera l  area from t h e  abandoned F o r t  Glen area  
t o  t h e  eas t .  

The resource  i t s e l f  i s  r a t h e r  impress ive .  There a r e  28 h o t  s p r i n g s  and 
geysers i n  t h e  area. The n a t u r a l  heat  f l u x  i s  i n  t h e  neighborhood o f  
167440 j / s .  The s u r f a c e  tempera ture  i s  89°C and t h e  es t ima ted  r e s e r v o i r  
tempera ture  i s  es t ima ted  a t  180°C, acco rd ing  t o  t h e  U.S. Geo log ica l  
Survey. 

I n  t h e  v i c i n i t y  o f  Ho t  Spr ings  Cove, t h e  thennal  s p r i n g s  a r e  exposed f o r  
1 /2  m i l e  (.8 km) a t  low t i d e .  The maximum tempera tures  recorded t h e r e  
was 70+C. A d d i t i o n a l  h o t  s p r i n g s  occur  i n l a n d  .8 m i l e s  (1.2 km) from 
t h e  cove. These s p r i n g s  a r e  though t  t o  be t h e  source o f  those on t h e  
beach. 

The r o c k s  u n d e r l y i n g  Umnak I s l a n d  a r e  l a t e  T e r t i a r y  and Qua te rna ry  
v o l c a n i c  rocks  t h a t  r e s t  on a basement complex o f  p robab le  T e r t i a r y  
p l u t o n i c  and low grade metamorphic rocks.  A t  t h i s  t ime, t h e r e  has been 
no geophys ica l  o r  r e s e r v o i r  e x p l o r a t i o n  t o  see t h e  e x t e n t  o f  t h e  
r e s o u r c e  o r  c o n f i r m  t h e  basement s t r u c t u r e .  The c l o s e  a s s o c i a t i o n  w i t h  
t h e  A l e u t i a n  Trench subduct ion  zone, however, does g i v e  credance t o  b o t h  
t h e  basement c o n j e c t u r e  and probab le  e x t e n s i v e  h e a t  source. 

The water  q u a l i t y  and c a p a c i t y  of t h e  r e s e r v o i r  i s  as y e t  unknown. 
Specu la t i ons  i n t o  these areas would assume t h a t  a p robab le  r e s e r v o i r  
c o u l d  be found because o f  t h e  v o l c a n i c  i s l a n d  env i ronment  and t h e  
p lumbing  o f  such systems. 

The eventua l  end p r o d u c t  of any development w i l l  depend on c o n f i r m a t i o n  
of a l a r g e  r e s e r v o i r .  I f  t h e  system proves l a r g e  enough, t h e r e  i s  
enough p r e d i c t e d  temperature t o  iitil i z e  t h e  resource  f o r  even e l e c t r i c a l  
p r o d u c t i o n .  Ma jor  i n d u s t r i a l  a p p l i c a t i o n s  such as aluminum p rocess ing  
and manganese nodule p rocess ing  have been v i s u a l  i z e d  by l o c a l  c o n s u l t a n t  
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B i l l  Ogle. The development o f  a f i s h  ha tche ry  u t i l i z i n g  t h e  geothermal 
energy f o r  process heat  may h e l p  de termine the  f u t u r e  c a p a b i l i t i e s  o f  
such a l a r g e  sca le  venture .  The cascading uses o f  such a l a r g e  develop- 
ment would be q u i t e  u s e f u l  f o r  t h e  economica l l y  depressed A l e u t i a n  
Reg i on. 

Fresh vegetab les  a r e  a r a t h e r  r a r e  commodity i n  t h e  A l e u t i a n  reg ion .  
Greenhouses such as those now used i n  I c e l a n d  would be ve ry  w e l l  
rece ived.  There has been t a l k  o f  r e l o c a t i n g  some o f  t he  v i l l a g e  o f  
N i k o l s k i  t o  t h e  s i t e  i f  t h e  economic impetus of b u i l d i n g  and m a i n t a i n i n g  
t h e  commercial developments proves out .  T h i s  would c r e a t e  a need f o r  
space h e a t i n g  as w e l l .  T h i s  concept  of moving t o  t h e  energy source may 
prove t o  be a p l a n n i n g  t o o l  f o r  f u t u r e  development i n  Alaska. 

The remoteness o f  t h e  area i s  t h e  major  drawback t o  development a t  t h i s  
t ime.  The 
inc lemen t  weather i s  such t h a t  t h e  A l e u t i a n  I s l a n d s  have remained 
v i r t u a l l y  w i t h o u t  p o p u l a t i o n  f o r  years.  The c o s t  o f  do ing  bus iness i s  
ve ry  expensive as a r e s u l t  o f  t h e  l o g i s t i c a l  problems encountered here. 

There a r e  no ma jo r  p o p u l a t i o n  c e n t e r s  f o r  hundreds o f  m i l e s .  

I t  can, however, be p o i n t e d  o u t  t h a t  t h e  s o c i a l  impact  would be minimal 
to even major  development because o f  t h e  remoteness. I f  t h e  development 
were p r o p e r l y  done, i t  cou ld  be ve ry  b e n e f i c i a l  t o  b o t h  t h e  economy and 
t h e  s tandard  o f  l i v i n g  of t h e  area r e s i d e n t s .  I t  m i g h t  a l s o  h e l p  t o  
s t a b i l i z e  t h e  A l e u t  c u l t u r e  by enhancing t h e  chances o f  con t inued  hab i -  
t a t i o n  o f  t h e  o l d e s t  con t inuous  se t t l emen ts  i n  t h e  western h e r i s p h e r e  a t  
N i  ko l  s k i  . 
The p o s s i b l e  r e s t r i c t i o n s  t o  development o t h e r  than economic would 
p robab ly  have t o  concern i t s e l f  w i t h  t h e  env i ronment .  The tund ra  i n  t h e  
A l e u t i a n s  i s  ve ry  f r a g i l e .  T h i s  area has not ,  t o  date, been developed 
f o r  any purpose o t h e r  than g r a z i n g  f o r  r e i n d e e r  and sheep. The e n v i r o n -  
menta l ,  p h y s i c a l  and economic concerns assoc ia ted  w i t h  b u i l d i n g  a dock 
f a c i l i t y  a t  Inunadak Bay a r e  q u i t e  p e r p l e x i n g  as w i t h  t h e  s i t i n g  and 
b u i l d i n g  o f  any p l a n t s .  

Legal r a m i f i c a t i o n s  seem t o  be min imal ,  a s  t h e  l a n d  i s  p r i v a t e l y  he ld .  
I f  any f e d e r a l  l e a s i n g  were requ i red ,  t h e  w a i t  f o r  f e d e r a l  a c t i o n  would 
be ve ry  l o n g  f o r  an I E S  o r  such because of t h e  mammoth j o b  BLM has i n  
Alaska w i t h  Statehood, N a t i v e  Claims, ( d ) ( 2 )  Organic  Acts., e tc . ,  
workloads and t h e  r e l a t i v e l y  smal l  s t a f f  t o  deal  w i t h  them. 

Personal communications a t  t h i s  w r i t i n g  i n d i c a t e  t h a t  t h e  A l e u t i a n  
P r i b i l o f  N a t i v e  Corpo ra t i on  i s  now a p p l y i n g  f o r  a D.O.E., P.R.D.A. t o  
s tudy  t h e  eng ineer ing  and economic f e a s i b i l i t y  of t h e  d i r e c t  h e a t  a p p l i -  
c a t i o n s  o f  t h e  proposed scenar io .  T h i s  P.R.D.A. has been r e j e c t e d .  

336 



SITE DATA SUMMARY 

SITE: HOT SPRINGS COVE 

..Physical Reservoir Data 

. .Temperature "C (White, 1975) 

Surface: 89°C 
Subsurface: 155°C 

. .Estimated Non-Electric Energy Potential (MBtuh* 30 years):  

3 x 1OI8 ca l .  (White, 1975) 

. .Type of Overlaying Rock: . .Estimated Depth t o  Top of Reservoir (meters): 
Andesite (Miller, 1973) 

. .Si te  Land Status 

. .Total Acres: 

11,000 Native Reservation. Area immediately around the Hot 
S p r i n g  selected by Aleutian Pribilof Native Association. 

..Total Acres Leased: -0- 

. .Geothermal Development Status: None 

. .Local and  S ta te  Attitude Toward Geothermal Development: 

Statelnatives considering th i s  or Geyser Bight for development of  
f i sh  hatchery. 

No population - some g r a z i n g  permits issued. . .Land Use and Population: 

..Comments and Cri t ical  Issues: 

Determine i f  Inanudak Bay can take deep d r a f t  boats. 
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SITE LOCATION AND PHYSICAL DESCRIPTION 

SITE: HOT SPRINGS COVE 

, . La t i t ude :  53' 14 '  N. 

. .Longi tude:  

. . R e c t i l i n e a r :  Umnak T80S R132W SF1 

. .County: Unorganized borough - A l e u t  Regional C o r p o r a t i o n  

168" 21 I N. 

..Topography 

Located on neck between Vsev idor f  Recheshol v o l c a n i c  s t r u c t u r e s  and 
Okmonk ca ldera ,  g l a c i a t e d  h i l l s  of v o l c a n i c  o r i g i n .  

. .Present  Land Use: None 

. . F u t u r e  Land Use Plans:  

P o s s i b l e  animal husbandry / f i  sh h a t c h e r y / a g r i c u l  t u r e  c e n t e r .  
P r a c t i c a l  s i t e  f o r  aluminum o r  manganese nodu le  p rocess ing  p l a n t .  

. .Aes the t ics :  

. . H i s t o r i c a l  /A rchaeo log ica l  S i g n i f i c a n c e  : 

On a sunny day, q u i t e  rernarkable. 

Cemetary Cove i s  Anc ien t  A l e u t  a r c h e o l o g i c a l  s i t e .  
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Flg. 4 - 4 k e k h  map of thcrmnl sprlngs  locallty 
0.8 mile south of Hot Springe Cove 

- 

I l l / t i C C  
E l  6.4 0.9 

. E2 6.7 0.9 
E3 0.4 0.1 
E4 9.0 0.6 

3.4 -- E5 e.0 
Hot Eprlugs 

Cove area 6 
4 

' C  "C kcnl/sec 
8 7  03 70 
47 43  39 
0 s .  . 0 1  0 - 3 5  3 1  10 
67 . 0 3  zoq 

._ . 
350 

(Ex t rac t ed  from Ogle Hot Spr ings  Repor t ,  1976) 
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G EOL OG I C  AL /G E OPH Y S I C  AL DES C R I PT I 0 N 

SITE: HOT SPRINGS COVE - 0  

. .Geologic D e s c r i p t i o n :  (McFadden, 1971) 

The rocks  u n d e r l y i n g  Umnak I s l a n d  a r e  L a t e  T e r t i a r y  and Qua te rna ry  
v o l c a n i c  rocks  t h a t  r e s t  on a basement complex o f  p robab le  e a r l y  t o  
m i d d l e  T e r t i a r y  p l u t o n i c  and low grade metamorphic rocks  (Byers, 
1949). Thermal s p r i n g s  and smal l  geysers occur  south  o f  Inanudak 
Bay i n  a l l u v i u m  f l o o r e d  v a l l e y s .  The thermal  sp r ings  a r e  near  sea 
l e v e l  below t h e  base o f  l a t e  T e r t i a r y  and e a r l y  Q u a t e r n a r y  
vo l can ics .  I n  t h e  v i c i n i t y  o f  Ho t  Spr ings  Cove, t h e  thermal  
s p r i n g s  a r e  exposed f o r  1 /2 m i l e  ( .8  km) a t  low t i d e .  A d d i t i o n a l  
ho t  s p r i n g s  occur  .8 m i l e  (1.2 km) i n l a n d  from H o t  Spr ings  Cove and 
i t  i s  b e l i e v e d  t h a t  t h e  s p r i n g s  near  t i d e w a t e r  a r e  heated by  i n l a n d  
thermal  sp r ings  which a r e  d r a i n i n g  seaward. These s p r i n g s  and 
geysers emerge c h i e f l y  from a smal l  bou lde r  f i l l e d  bas ins,  2-6 ft. 
(1-2 m) i n  w i d t h  and l e s s  than 3 f e e t  (1 m) i n  depth. S i laceous 
s i n s t e r  has Seen depos i ted  around t h e  poo ls .  

Ogle r e v i s i t e d  s p r i n g s  i n  1976 t o  de termine resource  p o t e n t i a l .  He 
i n d i c a t e d  t h e  su r face  express ions have changed somewhat 
r e c e n t  a c t i v i t y .  O v e r a l l  temperature and f l o w  o f  system 
r e 1  a t i v e l y  cons tan t .  

. .Geophysical Summary: None t o  date. 

. .Geologic  Hazards: 

T h i s  i s  an area o f  h i g h  s e i s m i c i t y .  The area i s  a l s o  
v o l c a n i c  a c t i v i t y .  Okmok C r a t e r  e rup ted  i n  t h e  1940 's .  

Tsunami 's  may a l s o  e f f e c t  t h e  area. 

RESERVOIR CHARACTERISTICS 

SITE: HOT SPRINGS COVE 

. .Reservo i r  Temperature 

. .Tur face:  89°C (White, 1975) 

. .Subsurface: 155°C (White, 1975) 

. .Geochemical 

S i 0  : 131 (White, 1975) 
Na-E-Ca : 154 (White, 1 975) 

340 

because o f  
seem t o  be 

exposed t o  



. .Tota l  D i  ssol  ved Sol i d s :  

S i o 2  
A1 
Fe 
Ca 
M 9 
Na 
K 
L i  
NH 

99 -- 
-- 

153 

153 
27 

2 

69 

86 
1104 

3.3 

-- 
-- 

65 -- -- 
116 

427 
24 

2 

65 

73 
7 82 

1.1 

-- 
-- 

F 0.9 0.5 
B r  
B 27 20 

68 
PH 
Temp. C" 

-- -- 
6.4 6.0 -- 

. . F l u i d  Chemist ry :  

. .Est imated N o n - E l e c t r i c  Energy P o t e n t i a l  (F1Btuh 30 y e a r s ) :  

.3 x 1 0 l 8  c a l .  (White, 1975) 

. .Subsur face Area o f  Reservo i r :  (Whi te ,  1975) 

Thickness:  gKM, 2KM2 
Volume: 4KM 

L A N D  OWNERSHIP AND L E A S I N G  

SITE: HOT SPRINGS COVE 

..Land Ownership (Geyser Spr ing  Bas in )  

. .Tota l  Acres: 20,960 

S t .  George V i l l a g e  A s s o c i a t i o n  has s e l e c t e d  t h i s  l a n d  b u t  
geothermal subsur face  r i g h t s  w i l l  be under  t h e  c o n t r o l  o f  t h e  
A l e u t i a n  P r i b i l  o f  N a t i v e  Assoc ia t i on .  

. .To ta l  P r i v a t e  Acres: 11,000 

..Land Leased: -0- 

. .H ighes t  P r i c e d  Leases: Id/A 

341 



. . T e n t a t i v e  Lease Sale Dates: None planned. 

..Number of Sales O f f e r e d  Bu t  No Bids:  N / A  

..Summary o f  Leasing S ta tus  and Needs: 

N a t i v e  c o r p o r a t i o n  w i l l  have t o  i n i t i a t e  t h e  b i d d i n g  procedure.  

GEOTHERMAL DEVELOPMENT STATUS 

S I T E :  HOT SPRINGS COVE 

. . Presen t  Devel opment S t a t u s  : None 

. .Pro jec ted  o r  Planned Development: 

S t a t e  has expressed i n t e r e s t  i n  deve lop ing  K.G.R.A. f o r  a f i s h  
hatchery.  A l e u t i a n  P r i b i l o f  N a t i v e  C o r p o r a t i o n  i s  i n t e r e s t e d  i n  
t h e  development of r e i n d e e r  husbandry/exper imental  farm. The 
n a t i v e  c o r p o r a t i o n  has expressed i n t e r e s t  i n  l e a s i n g  t h e  h o t  water  
t o  produce f r e s h  vege tab les  i n  greenhouses f o r  t h e  A l e u t i a n  
I s l a n d s .  

The p lans  submi t ted  by  U.S. Department o f  Commerce N.O.A.A. Auke 
Bay f o r  t h e  f i s h  h a t c h e r y  a r e  as f o l l o w s :  

Year #1 : A. Complete h y d r o l o g i c a l  and b i o l o g i c a l  surveys 
8. 
C. Design ha tche ry  

S e l e c t  h a t c h e r y  s i t e  and donor s t o c k  

Year #2 :  A. C o n s t r u c t  water  d e l i v e r y  system 
B. Excavate s i t e  f o r  ha tche ry  tanks and spawning 
C. I n s t a l l  h a t c h e r y  tanks  
D. C o n s t r u c t  a d u l t  t r a p p i n g  f a c i l  i t i e s  
E. Stock h a t c h e r y  w i t h  eggs f rom donor s t o c k  

Year #3: 

Year #4: Stock ha tche ry  w i t h  eggs r e t u r n i n g  h a t c h e r y  f i s h  (P ink  

Stock ha tche ry  w i t h  eggs from donor  s tock .  

salmon o n l y )  

Year #5: A. Stock ha tche ry  w i t h  eggs from r e t u r n i n g  f i s h  

A l e u t i a n  P r i b i l  o f  N a t i v e  C o r p o r a t i o n  have a p p l i e s  t o  D.O. E. f o r  
PRDA f o r  economic and eng ineer ing  s t u d i e s  o f  t h i s  and o t h e r  geo- 
thermal d i r e c t  h e a t  a p p l i c a t i o n s .  

B. Formulate an expanded program 
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I NSTITUT IONAL CONS I DERATI ONS 

SITE: HOT SPRINGS COVE 

. . I n s t i t u t i o n a l  Requirements: 

T h i s  i s  p r i v a t e  l and .  The N a t i v e  Corpo ra t i on  w i l l  have t o  comply 
w i t h  S t a t e  p e r m i t t i n g  f o r  d r i l l i n g  and S t a t e  env i ronmenta l  laws. 

. .Agency and Pub1 i c  A t t i  tudes: 

S t a t e  pu rsu ing  development. N a t i v e  C o r p o r a t i o n  pu rsu ing  develop- 
men t . 

. .Sta tus  o f  Requirements ( i . e . ,  EIA/EIS Requirements): None Requi red 
once i n  p r i v a t e  lands .  

ENVIRONMENTAL FACTORS - SOUTHWEST REGIONAL PROFILE 

SITE: HOT SPRINGS C O V E  (NIKOLSKI) 

. . CLIMATE 

. . P r e v a i l i n g  Winds: 

. . P r e c i p i  t a t  i o n  (Annual ) : 

NW 13.8 k t s  (25.5 kph)  

82" (208 crn) and 34" (86  crn) snow 

. .Average Temperature : 

Surnmer: 37" t o  50°F (3 "  t o  10°C) 
Win ter :  6" t o  39OF ( -14"  t o  4OC) 
Minimum: 0" (-17°C) 
Maximum: 76" (24°C) 

. .Degree Days (Annual ) : 9800 

. . A I R  QUALITY: P o s s i b l e  v o l c a n i c  d e b r i s .  

. .GEOLOGIC FACTORS: 

H igh  se ismic  a c t i v i t y .  Low tsunami hazzard. S o i l  c o n d i t i o n s  a r e  
u n f a v o r a b l e  f o r  c o n s t r u c t i o n  i n  c e r t a i n  areas. 

. .WATER QUAL ITY: 

Mean annual r u n o f f :  4 c f / s e c / m i l e .  Fresh water  l e n s  i n d i c a t e  good 
water  supply .  



. .NOISE:  Excess ive winds 

. . BIOLOGICAL 

. .Dominant F l o r a :  Wet tundra  

. .Dominant Fauna : 

Anadromous f i sh ,  m i g r a t o r y  water  fowl, domest ic  sheep and 
re indeer .  O f f sho re  c rab .  

TRANSPORTATION AND UTILITIES 

SITE: HOT SPRINGS COVE 

. . U t i 1  i ty o r  Energy Transmiss ion C o r r i d o r s  and F a c i l  i t i e s :  

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i . l i t i e s :  

None 

F t .  Glenn t o  Stepanof  Road, 3 km, from s p r i n g s  w i t h  mounta in r i d g e  
between Cove and Road. 

POPULATION 

S I T E :  HOT S P R I N G S  C O V E  

..General D e s c r i p t i o n  o f  Popu la t i on :  

Neares t  p o p u l a t i o n  i s  N i k o l s k i ,  30 m i l e s  away. P o p u l a t i o n  i s  
approx. 50. 

..Economics 

. ..Present Land Use: 

Cash economy based on t h e  men l e a v i n g  t h e  v i l l a g e  t o  work then 
r e  t u r n  i n g  . 

. .Fu ture  Land Use: 
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OKMOK CALDERA 

Umnak Island l i e s  i n  the eastern Aleutian Islands. I t  i s  75 miles 
(120 km) l ong  and  i s  separated i n t o  a northeastern p a r t  and a more 
rugged southwestern pa r t  by a constriction in the central part of the 
island. The northern p a r t  is dominated by Okmok Caldera. 

The nearest population i s  Nikolsk i ,  p o p u l a t i o n  f i f t y ,  on the extreme 
western edge of the island. The abandoned Cape Air Force Base i s  
located on the flank of  the caldera. The native groups i n  the area a re  
presently experimenting w i t h  reindeer as a possible commercial enter- 
prise on Unmak I s l a n d .  Sheep have been introduced and a slaughterhouse 
exis ts .  Geothermal applications i n  these commercial ventures should be 
prominent i n  the minds of developers a s  the costs of fuel o i l  and foss i l  
fuels  a re  so h i g h  on Umnak Island. Fuel o i l  i s  flown i n  a t  a cost  of 
.85/gallon t o  Nikolski according to the Rural Energy Survey taken by the 
S t a t e  Division of Energy and Power Development. The developer would 
have t o  bear t h i s  cost  i n  feeding, husbandry and processing. 

Okmok Volcano consists of a low shield volcano with outward dips. The 
volcano consists mainly of basalt  flows of Tertiary and Quaternary age. 
The most recent eruption was i n  1945. A f a u l t  i s  exposed a short  dis- 
tance a t  the periphery of the c ra te r ,  and displacement i s  toward the 
c ra t e r ,  A steep facing c l i f f  of the caldera i s  inferred t o  be the 
scraps of a ring f a u l t .  

General l ines  of the thermal springs and fumeroles are exis tent  i n  the 
v ic in i ty  o f  volcanic cones i n  the caldera. Exploration of lava 
fumeroles from one cone ranged from 320°C i n  December, 1945, t o  90°C i n  
September, 1946 (Byers, 1959). The temperatures of the fumeroles when 
l a s t  measured were i n  the 95°C range. 

Sixteen large thermal springs discharging 115 cfs  g i v i n g  o f f  21,000 
kilograms calories per second on12eptember 7 ,  1946. The USGS estimated 
the content  of the system . 4  x 10 c a l .  

No serious reservoir assessment has been performed on the caldera t o  
date. bJith the experience of caldera t aps  i n  Iceland being what they 
are,  there i s  most  probably not going to  be any l a r g e  scale development 
i n  the bowels of t h i s  active volcano. Animal husbandry or some such 
small scale use m i g h t  be an a t t r ac t ive  u t i l i z ing  of the surface mani- 
fes ta t ion.  

The central caldera area appears to  be i n  the control of the Bureau of 
Land Management a t  this time. The extent of vil lage selections by the 
S t .  George group i s  i n  the process of being reviewed and patented and a t  
t ha t  time the land ownership s i t u a t i o n  will be clear.  Legal problems 
will  ex i s t  until the land t ransfers  are  canplete. 
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SITE DATA SUMMARY 

SITE: OKMOK CALDERA 

. .Phys ica l  Reservoi  r Data 

, .Temperature "C (White, 1975) 

Sur face:  100 
Subsurface: 125 

. .Est imated Non-E lec t r i c  Energy P o t e n t i a l  (MBtuh* 30 y e a r s ) :  
I 

.4 x 1 0 l 8  c a l .  (White, 1975) 

. .Type o f  Over lay ing  Rock: b a s a l t  (McFadden, 1971) . .Est imated Depth t o  Top of Reservo i r  (meters ) :  

. . S i t e  Land Status 

. .To ta l  Acres: 44,800 

N a t i v e  s e l e c t i o n s  i n  a rea  b y  S t .  George N a t i v e  A s s o c i a t i o n  

..Geothermal Development S ta tus :  None 

. .Local and S t a t e  A t t i t u d e  Toward Geothermal Development: 

S t a t e  has shown i n t e r e s t  i n  t h e  area  f o r  a f i s h  ha tchery .  Ma jor  
development would p robab ly  encounter  o p p o s i t i o n  from env i ronmenta l  
c o a l i t i o n .  

. .Land Use and Popu la t i on :  Very low d e n s i t y .  No u t i l i z a t i o n .  

..Comments and C r i t i c a l  Issues:  

Lands have been c la imed by  na t i ves ,  b u t  no t i t l e  t r a n s f e r  y e t .  
Depending on t h e  f i n a l  s e l e c t i o n  N a t i v e  lands  a r e  n o t  n e c e s s a r i l y  
i n  t h e  KGRA. 

SITE LOCATION AND PHYSICAL DESCRIPTION 

SITE: OKMOK CALDERA 

. .La t i t ude :  53" 29'  N. 

. .Longi tude:  168" 0 6 '  W. 

. . R e c t i l i n e a r :  T78S, R131W, SM, Umnak Quadrangle 
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..County: Unorganized Borough 

..Topography: Shield volcano with caldera. 

..Present Land Use: None. Abandoned Army Base. 

. .Future Land Use Plans: Possible reindeer f a c i l i t y .  

..Aesthetics: Geysers present. 

. .Hi storical/Archaeological Significance: 

There a re  numerous Indian historical  s i t e s  on the island. One i s  
on the northeast slope of the caldera (Sel kregg, 1976) .  

GE OLOG I C AL/GEOPHY S IC AL DESCRI PT ION 

SITE: OKMOK C A L D E R A  

(McFadden, e t .  a l . ,  1971)  ..Geologic Description: 

The Okmok volcano consists mainly of basalt flows o f  l a t e s t  
Tertiary and Quaternary age. The s t ructure  of Okmok volcano i s  
t ha t  of a low shield volcano with gentle outward dips. The rocks 
underlying Umnak Island as a basement complex are plutonic and  low 
grade metamorphic rocks o f  probable middle Tertiary age. 

The collapse caldera s t ructure  has a boundary expression o f  a r i n g  
fau l t .  A few radial f au l t s  are recorded in the l i t e r a tu re .  

..Geophysical Summary: None t o  date. 

. .Geologic Hazards: 

Seismic, volcanic. The l a s t  eruption o f  the volcano occured in 
October and December o f  1945. A minor explosive eruption with some 
lava and smoke endangered and eventually convinced the Army t o  
abandon F t .  Glenn. Activity has been recorded a t  Okmok Crater i n  
1817, 1824-29, 1830, 1899 (major eruption),  1931 and 1945. 

RESERVOIR CHARACTERISTICS 

SITE: OKMOK CALDERA 

. .Reservoir Temperature (White, 1975) 

..Surface: 100°C 

. .Subsurface: 125°C 
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..Geochemical (White, 1975) 

S i 0  : 110 
Na-E-Ca: 75 

. . F1 ow Rates : 
3 Aggregate d i scha rge  o f  115 ft. /sec.  from s i x t e e n  o f  t h e  

s p r i n g s .  

. .Tota l  D isso lved  Sol i d s :  (McFadden) 

S i o 2  
A1 
Fe 
Ca 
Mg 
Na 
K 
L i  
NH 

59 -- -- 
18 

53 
7.5 

5.6 -- 

-- 
69 
39 

F 0.1 
B r  -- 
B 3 
PH 
Temp. "C 22 

-- 

' . . F l u i d  Chemist ry :  

About e igh teen  s p r i n g s  e x i s t  near  t h e  1945 e r u p t i o n  i n  t h e  
Cal dera. 

. .Est imated N o n - e l e c t r i c  Energy P o t e n t i a l  (MBtuh 30 y e a r s ) :  

.4 x 1 0 l 8  c a l .  (White, 1975) 

. .Subsur face Area o f  Reservo i r :  Unknown 

. . F l u i d  Chemist ry :  

About e igh teen  s p r i n g s  e x i s t  near  t h e  1945 e r u p t i o n  i n  t h e  
Caldera . 
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. .Est imated N o n - e l e c t r i c  Energy P o t e n t i a l  (MBtuh 30 y e a r s ) :  

.4 x 1OI8 c a l .  (White, 1975) 

. .Subsur face Area o f  Reservo i r :  Unknown 

LAND OWNERSHIP AND LEASING 

SITE: OKMOK CALDERA 

..Land Ownership (Okmok PGRA) 

. .To ta l  Acres: 44,800 

N a t i v e  s e l e c t i o n s  i n  a rea  from S t .  George N a t i v e  Assoc ia t i on .  

. .To ta l  Federa l  Acres: 44,800 

..Land Leased: None 

GEOTHERMAL DEVELOPMENT STATUS 

SITE:  OKMOK CALDERA 

. .Present  Development S ta tus :  None 

. .P ro jec ted  o r  Planned Development: 

P o s s i b l e  r e i n d e e r  exper imenta l  s t a t i o n .  I n t e r e s t  shown on p a r t  o f  
n a t i v e s  f o r  such a c t i v i t i e s .  No r e a l  p l a n n i n g  a t  t h i s  t ime. 

INSTITUTIONAL CONSIDERATIONS 

SITE: OKMOK CALDERA 

. . I n s t i t u t i o n a l  Requirements: 

Need l e t t e r  of concurrence from n a t i v e  group t o  l e a s e  lands  from 
f e d e r a l  government if l a n d  s e l e c t e d  by  n a t i v e s .  CFR T i t l e  43, 
Sec. 3200 w i l l  be i n  e f fec t .  T h i s  w i l l  demand c o m p e t i t i v e  b i d d i n g  
u n t i l  T i t l e  has been g i ven  t o  Na t i ves .  A t  t h a t  t ime, t h e  geo- 
thermal  r i g h t s  w i l l  be under  t h e i r  c o n t r o l .  The n a t i v e s  g a i n  
c o n t r o l  when T i t l e  i s  t e n t a t i v e l y  approved. 

. .Agency and Pub1 i c  A t t i t u d e s :  

No known o p p o s i t i o n  b u t  p o s s i b l e  env i ronmenta l  i n t e r v e n t i o n  on 
l a r g e  p r o j e c t .  

. .S ta tus  o f  Requirements ( i .e . ,  E I A / E I S  Requirements): 

None t o  date.  
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ENVIRONMENTAL FACTORS 

SITE: OKMOK CALDERA (SOUTHWEST REGIONAL PROFILE) 

. . CLIMATE 

. . P r e v a i l i n g  Winds: 

. . P r e c i p i t a t i o n  (Annual ) :  

NW 13.8 kno ts  (25.5 kph)  

82" (1 70 cm) , 34" (86 cm) snow 

. .Average Temperature: 

Summer: 37 t o  50°F ( 3  t o  10°C) 
Win ter :  26 t o  39°F ( - 4  t o  4°C) 
Minimum: 0 (-18°C) 
Maximum: 77 (25°C) 

. .Degree Days (Annual ) : 9,800 

. .A IR QUALITY: P o s s i b l e  v o l c a n i c  d e b r i s .  

. .NOISE;  H igh  winds 

. . BIOLOGICAL 

. .Dominant F l o r a :  A l p i n e  tund ra  

. .Dominant Fauna: 

Salmon sea mammal s 1 ow d e n s i t y  wa te r fow l  , po l  1 ock. 

TRANSPORTATION AND UTILITIES 

S I T E :  OKMOK CALDERA 

. .Ut i l i ty  o r  Energy Transmiss ion  C o r r i d o r s  and F a c i l i t i e s :  

F t .  Glen l i n e s  abandoned. D i s t a n c e  from t h e  s i t e  i s  10 m i l e s  
( 1 3  km). 

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l i t i e s :  

S tepanof  Bay road. Numerous j e e p  t r a i l s  below 1,000' (305 m) 
l e v e l .  D i s t a n c e  f rom t h e  s i t e  is  4 m i l e s  ( 5  km). 
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GEYSER BIGHT 

Geyser B i g h t  i s  l o c a t e d  on Unmak I s l a n d ,  some 600 m i l e s  (960 km) f rom 
Anchorage i n  t h e  eas te rn  A l e u t i a n  I s l a n d s .  Geyser B i g h t  i s  a l s o  one o f  
t h e  most e x c i t i n g  geothermal resources  found i n  Alaska. I t  i s  e x c i t i n g  
n o t  o n l y  i n  i t s  phys i ca l  c h a r a c t e r i s t i c s ,  b u t  i n  t h e  f a c t  t h a t  b o t h  t h e  
S t a t e  government and t h e  a p p r o p r i a t e  p r i v a t e  concerns ( N a t i v e  c o r p o r -  
a t i o n s  owning t h e  sur round ing  l and )  seem genu ine ly  i n t e r e s t e d  i n  de- 
v e l  op ing  t h e  resource .  

The c h i e f  se t t l emen ts  a r e  Cape A i r  Force Base, a l s o  known as F o r t  Glenn 
(now abandoned) and t h e  A l e u t  v i l l a g e  o f  N i k o l s k i  (pop. 50). The e n t i r e  
energy needs o f  N i k o l s k i  a r e  s u p p l i e d  by  o i l  f i r e d  generators .  The 
demand i n  t h e  v i l l a g e  i s  120 kw s u p p l i e d  b y  N i k o l s k i  L i g h t  and Power. 
There a r e  8 m i l e s  (13 km) o f  f e d e r a l  and N a t i v e  s e l e c t e d  lands  between 
t h e  v i l l a g e  and Geyser B i g h t .  It would appear t h e  energy c o s t s  a r e  n o t  
s u f f i c i e n t  t o  j u s t i f y  development of t h e  h o t  sp r ings  w i t h  such a smal l  
u t i 1  i z a t i o n .  However, some commercial i n t e r e s t  such as aluminum o r  
manganese nodule p rocess ing  o r  b o t t o m f i s h i n g  m i g h t  be ve ry  i n t e r e s t e d  i n  
a cheap, cons tan t  energy source, such as t h a t  p o t e n t i a l l y  o f f e r e d  b y  
Geyser B i g h t .  

Twenty -e igh t  thermal  sp r ings  occu r  i n  Geyser Creek V a l l e y  o f  wh ich  e i g h t  
were s l i g h t l y  superheated i n  Beyer 's  1946 v i s i t .  Steam fumeroles on t h e  
west  s i d e  o f  t h e  v a l l e y  e m i t t e d  steam a t  a tempera ture  o f  99OC. Four  of 
t h e  s p r i n g s  were geysers. Loca l  c o n s u l t a n t  B i l l  Ogle v i s i t e d  t h e  
s p r i n g s  i n  1976, and r e p o r t e d  t h e  es t ima ted  f l o w  r a t e s  were c l e a r l y  l e s s  
than r e p o r t e d  by  Beyers i n  h i s  1949 r e p o r t .  The p roper  s p r i n g s  were 
s t i l l  b o i l i n g  o r  superheated. Geyser ing was obvious, b u t  d i d  n o t  seem 
t o  be as v igo rous  as noted. Another  n o t i c a b l e  change, however, was t h e  
presence o f  f i v e  new sp r ings .  Tom M i l l e r  o f  t h e  USGS r e c e n t l y  spen t  
some t i m e  a t  t h e  s p r i n g s  and h i s  paper shou ld  be fo r thcoming.  Flow 
r a t e s  c o u l d  be es t ima ted  i n  t h e  300 g a l l o n s  p e r  m i n u t e  range. The 
es t ima ted  r e s e r v o i r  tempera ture  i s  i n  t h e  210OC range, acco rd ing  t o  
SptiAng chemis t ry .  The es t ima ted  h e a t  c o n t e n t  o f  t h e  r e s e r v o i r  i s  .9 x 
10 c a l o r i e s .  

T h i s  type  o f  s p e c u l a t i v e  resource  c o u l d  handle any geothermal a p p l i -  
c a t i o n  t h a t  i s  used i n  t h e  wor ld ,  from space h e a t i n g  t o  e l e c t r i c a l  
p roduc t i on .  The r e s e r v o i r  c h a r a c t e r i s t i c s  a r e  unknown though. The 
thermal  a c t i v i t y  i s  p robab ly  r e l a t e d  t o  emiss ions a long f r a c t u r e s  
c u t t i n g  c o n d u i t s  t o  t h e  i s l a n d ' s  v o l c a n i c  express ions  a t  depth. Pyro- 
c l a s t i c  rocks  u n d e r l y i n g  r e c e n t  Okmok l a v a  f lows may be p o t e n t i a l  r e s e r -  
v o i r  rocks.  Recent b a s a l t s  may form a cap rock  t h a t  c o u l d  i n s u l a t e  t h e  
r e s e r v o i r .  F u r t h e r  e x p l o r a t i o n  i s  needed t o  de termine t h e  e x t e n t  of t h e  
resource,  however, before any l a r g e  s c a l e  development i s  go ing  t o  take  
p l  ace. 

The l e g a l  q u e s t i o n  of who owns t h e  resource  i s  i n  q u e s t i o n  a t  t h i s  t ime. 
N a t i v e  s e l e c t i o n s  have been made, however, a l l  t h e  t r a n s f e r s  o t  t i t l e  
have n o t  been completed a t  t h i s  t ime. The l a n d  around t h e  geysers a rea  
i s  p robab ly  go ing  t o  remain i n  t h e  hands of t h e  BLM. I f  t h i s ,  i n  fac t ,  
happens, t h e  p o t e n t i a l  deve loper  w i l l  have t o  deal w i t h  t h e  exhaus t ing  
f e d e r a l  l e a s i n g  procedure as w e l l  as t h e  f a c t  t h e  BLM i s  ex t reme ly  
shorthanded t o  complete any E I S  i n  t h i s  a rea  on s h o r t  n o t i c e .  
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SITE DATA SUMMARY 

SITE: GEYSER BIGHT 

. .Phys ica l  Reservoi  r Data 

. .Temperature "C (White, 1975) 

Sur face:  100 
Subsur face:  210 

. .Est imated N o n - E l e c t r i c  Energy P o t e n t i a l  (MBtuh* 30 y e a r s ) :  

.9 x 1 0 l 8  Cal. (White, 1975) 

. .Type o f  O v e r l a y i n g  Rock: Andes i te  (McFadden, 1971) 

. .Est imated Depth t o  Top o f  R e s e r v o i r  (meters) :  

. . S i t e  Land S t a t u s  

. .To ta l  Acres: 20,960 (Federa l )  

N a t i v e  s e l e c t i o n s  made i n  a rea  b u t  n o t  s p e c i f i c a l l y  i n  Geyser 
Val 1 ey. 

. .Geothemial Development S ta tus :  None. 

. .Local  and S t a t e  A t t i  tude  Toward Geothermal Development: 

S t a t e  Energy O f f i c e  i s  pushing f o r  salmon ha tche ry  development 
o r c h e s t r a t e d  w i t h  t h e  (Reg iona l )  and A l e u t i a n  P r i b i l o f  N a t i v e  
C,orporat ion.  P a c i f i c - S i e r r a  C o r p o r a t i o n  conducted a s t u d y  on 
d i r e c t  hea t  a p p l i c a t i o n s  a t  N i k o l s k i  (1977). Exonomics were n o t  
f a v o r a b l e  because o f  low demand. T h i s  d i d  n o t  c o n s i d e r  p o s s i b l e  
industrial applications. 

..Land Use and Popu la t i on :  

Some r e i n d e e r  c a t t l e  and sheep g raz ing .  V i l l a g e  o f  N i k o l s k i  30 
m i l e s  (48 kni) away. 

. .Comments and C r i t i c a l  I ssues :  

Land i s  under  management j u r i s d i c t i o n  o f  t h e  Bureau o f  Land Manage- 
ment. The Bureau i s  p r e s e n t l y  u n d e r s t a f f e d  t o  complete any E I S  i n  
t h e  Unmak area  w i t h  p r e s e n t  p lann ing .  
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SITE LOCATION AND PHYSICAL DESCRIPTION 

I . .Future Land Use Plans:  

I S ITE:  GEYSER BIGHT 

. .La t i t ude :  53' 13 '  N. 

. .Longi tude:  168" 28 '  W. 

. . R e c t i l i n e a r :  T81S, R133W, Umnak Quad. SM 

. .Topography: 

Located i n  t h e  Inanudak Bay reg ion ,  between t h e  Okmok Caldera t o  
t h e  NE and t h e  Vsevidof-Recheshal v o l c a n i c  system. G lac ia ted .  

I . .Present  Land Use: 

Some g raz ing ,  b u t  i t  i s  range g r a z i n g  and r a t h e r  haphazardous. 

Salmon hatchery ,  cascading agr i -bus iness ,  a1 uminum process ing  p l a n t  
has been suggested f o r  t h e  area. Manganese nodu le  p rocess ing  and 
bot tom f i s h i n g  a r e  go ing  t o  be developed i n  t h e  G u l f  o f  A laska and, 
perhaps, t h e  energy source c o u l d  be tapped f rom these  developments. 

. .Aes the t i cs :  Okmok Vol can0 p resen ts  rugged beauty. 

..Historical/Archaeological S i g n i f i c a n c e :  

N ine  a rchaeo log ica l  s i t e s  on Umnak I s l a n d .  None a t  Geyser B igh t .  
One near  a t  cemetary cove (Selkregg,  1976). 

GEOLOGICAL/GEOPHYS ICAL DESCRIPTION 

SITE: GEYSER BIGHT (McFADDEN, 1971) 

. .Geologic D e s c r i p t i o n :  

The rocks  u n d e r l y i n g  Unmak I s l a n d  a r e  l a t e  T e r t i a r y  and Qua te rna ry  
v o l c a n i c  rocks  t h a t  r e s t  on a basement complex o f  p robab le  e a r l y  t o  
m idd le  T e r t i a r y  p l u t o n i c  and low grade metamorphic rocks  (Byers, 
1949). Recent v o l c a n i c  a c t i v i t y  i n  Okrnok Volcano suggest  a deep- 
seated magma chamber i n  t h e  v o l c a n i c  submarine r i d g e  u n d e r l y i n g  t h e  
A l e u t i a n  I s l a n d s .  

The s u r f a c e  area  shows exposed basal t s  and andes i tes  o f  Quate rna ry  
age. These f lows m igh t  a c t  as cap rocks  f o r  h o t  r e s e r v o i r  i n  
p y r o c l  as  t i c  l a y e r s .  

. . Geol o g i  c Hazards : 

T h i s  a rea  i s  one of h i g h  s e i s m i c i t y .  Vo lcan ic  a c t i v i t y  i s  h i g h  as 
w e l l .  There a r e  Tsunami c o n s i d e r a t i o n s  f o r  onshore /o f f sho re  i n s t a l -  
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l a t i o n s  al though there i s  a no r the rn  exposure t o  the bay t h a t  would 
h e l p  p r o t e c t  the s i t e .  

RESERVOIR CHARACTERISTICS 

SITE: GEYSER BIGHT 

. .Reservoi r  Temperature (White, 1975) 

. .Surface:  100°C 

. .Subsurface: 210°C 

. .Geochemical 

S i 0  : 210 
Na-2-Ca: 236 

. . F1 ow Rates : 

Si02  
A1 
Fe 
Ca 
Mg 
Na 
K 
Li 

. N H  
H C a 3  

E$ 
F 
Br 
B 

Temp. "C 
PH 

150 --- 
--- 

0.2 
40 

350 
18 
2 

29 
10 

130 
4 82 

--- 

1.2 

49 

101 
6.9 

88 

--- 
163 

603 
33 
3 

67 

88 
1126 

1.2 

--- 
--- 

0.6 

. .Estimated Non-Electr ic  Energy P o t e n t i a l  (MBtuh 30 y e a r s ) :  

.9 x 10l8  c a l .  (White, 1975) 
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I T h e r m a l  a r e a  6 \ \  V O l l l ,  F l O O ~  

pig.  5--Sketch n n p s  of thermal spring locallUesl 
2.5 (o 4.5 nri  r;outheast ol Geyser B k h t  

Thermal Average Temperature 

cprlnq Pfl &rchvgc Temperalure above a n n u l  
mean (4.1'~) 

Heat 
away 

.- .- - 
Gl 7.5 4.3 101 97 4 17 

~ G2 7.2 0.1 86 84  0 
29 : Cf 6.8 0.3 ... 0.6 88 94 58 GI 

CXb 
1.4 95 9 1  127 CB . 6.6 

G7 7.0 1.4 ea 78 109 
270 G8' 7.s 2.8 
10 G9 7-4 0.1 

2.8 99 05 268 GI& 7.8 
2.8 77 73 204 Gll 

H 1' 0.8 11 
n zC 7.1 10 10 1 97 970 
HS 6.6 none * 53 
H4 7.0 5.7 IO 1 97 5 5 1  
H 50 7.1 1.4 101 97 136 
H6 7.4 1.1 100 96 106 

100.5 86.5 

. . .  ... . . .  ... . . .  

100.5 90.S 
100.5 90.5 

. n .  

101.5 97.5 1070 . -  
. . .  . . .  

4.3 80 86 - 6.6 , d  - - -  
11 7 
Tot~Ii,~ C and D 

area 50 

3 70 
( E x t r a c t e d  from Ogle Hot 

4600 S p r i n g s  Repor t ,  1,976) 
- 

6.6 I2 88 84 loo0 I 
x2 ... 1.4 70 66 0 1  

* L1 . . .  1.4 09 85 91 
L7 - 
TOUI~. '  Geyser 

' K1 . . .  2.8 58 54 152 

80 

B&ht area 70 6000 

- ... 1.4 07 03 

v o t n l s  are npproxlmale 

h l g o r o u s ,  c o n h u o u s  bubbllng of hol jiases In nrtural w e l l .  No rnensur;rnenla mads. 
CTyplcnl gcyaer; cycle,  lhree to ten mlnulcs of rhlch  2 1/2 Lo 3 1 / 1  mlnutes cowleted d 

dHot.gasca bubbllng vigorously Uroufih w a t e r .  In cycle!, of one lo three mlnutes, bubbllng 
Increases ,  then decreases. Thls aprlng In bellevcd midway In type between a thermal 

Those lndlcated for lhc HoLSprings C o w  area are the results of 
measurements made on June 21,  1947, those lndlcalcd for thc Geyser Blght area arc 
those obtalned on Scplernbcr 4 ,  1947. 

rigorous ebuilltlon lo a helght of two feel .  A 
. -  . Lprlng and a fumarole. - -  I .  
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LAND OWNERSHIP AND LEASING 

SITE: GEYSER BIGHT 

. .Land Ownership 

. .Tota l  Area (Acres) :  20,960 

. .Tota l  Acres (Federa l  ) : 

. .Tota l  Acres ( S t a t e ) :  0 

10,960 

. .To ta l  Acres ( P r i v a t e ) :  

Approx. 10,000 areas  s e l e c t e d  by A l e u t i a n  P r i b i l o f f  N a t i v e  
Corpora t ion .  S t .  George N a t i v e  A s s o c i a t i o n  has s e l e c t e d  about  
h a l f  o f  t h e  acreage i n  t h e  KGRA. 

..Summary o f  Leas ing  S ta tus  and Needs: 

No leases  planned. BLM s t a t e d  r e l u c t a n c e  t o  l e a s e  due t o  t h e  f a c t  
t i t l e  has n o t  been t r a n s f e r r e d .  S t a t e  i s  hopefu l  t h a t  i f  N a t i v e  
c o r p o r a t i o n  takes  t h e  i n i t i a t i v e ,  f i s h  ha tche ry  l ands  m i g h t  be 
1 eased. 

GEOTHERMAL DEVELOPMENT STATUS 

SITE:  GEYSER BIGHT 

..Present Development S ta tus :  None 

. .Pro jec ted  o r  Planned Development: 

There i s  enough s u r f a c e  d i scha rges  t o  space h e a t  f i f t y  homes (Ogle, 
1976). T h i s  would be enough f o r  t h e  e n t i r e  v i l l a g e  o f  N i k o l s k i  if 
i t  were t o  move here. The S t a t e  of Alaska Departments o f  Energy 
and F i s h  and Game have expressed i n t e r e s t  i n  u s i n g  t h e  geothermal 
resource  t o  b u i l d  a f i s h  ha tchery .  Bottom f i s h e r i e s  a r e  a new 
i n d u s t r y  t h a t  w i l l  be deve lop ing  i n  t h e  A l e u t i a n  I s l a n d s .  Perhaps 
cheap energy resources  m i g h t  h e l p  persuade t h e  i n d u s t r y  t o  l o c a t e  
on Umnak. Consu l tan ts  i n  t h e  area have suggested t h e  s i t e  f o r  a 
p o s s i b l e  bauxite/aluminurn p rocess ing  cen te r .  Hand i n  hand i s  t h e  
f u t u r e  manganese nodu le  p rocess ing  business. The area  i s  be ing  
used f o r  sheep g raz ing .  Exper imenta l  r e i n d e e r  husbandry has j u s t  
begun. 

T h i s  scenar io  i s  cons t ruc ted  on t h e  b a s i s  of an eventua l  e l e c t r i c a l  
genera t i ng  f a c i l i t y  f o r  v a r i o u s  process ing  i n d u s t r i e s .  The o t h e r  
a p p l i c a t i o n s  would be i n i t i a t e d  b y  t h e  a v a i l a b l e  supplemental 
energy d e r i v e d  from a cascad ing  use of t h e  h i g h  energy e l e c t r i c a l  
a p p l i c a t i o n .  
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INSTITUTIONAL CONSIDERATIONS 

SITE: GEYSER BIGHT 

. . I n s t i t u t i o n a l  Requirements: 

A s ta tement  o f  concurrence from t h e  A l e u t  N a t i v e  C o r p o r a t i o n  w i l l  
be needed t o  i n i t i a t e  l e a s i n g  w i t h i n  t h e  KGRA f o r  l ands  n o t  t r a n s -  
f e r r e d  b u t  se lec ted .  Developers w i l l  have t o  f o l  low CFR T i t l e  43 
r e g u l a t i o n s  p e r t a i n i n g  t o  geothermal l e a s i n g .  Lands whose t i t l e  i s  
s t i l l  i n  t h e  hands o f  t h e  BLM would have t o  be l eased  f o l l o w i n g  
normal procedures i n  CFR T i t l e  43. 

. .Agency and Pub1 i c  A t t i  tudes: 

S t a t e  i s  suggest ing  usages t o  N a t i v e  C o r p o r a t i o n  a t  t h i s  t ime. 
N a t i v e  Corpo ra t i on  p l a n n i n g  on s u b m i t t i n g  proposal  t o  DOE f o r  
research  money. 

. .Sta tus  o f  Requirements ( i .e . ,  E I A / E I S  Requirements): 

None t o  date.  

ENVIRONMENTAL FACTORS 

SITE: GEYSER BIGHT (SOUTHWEST REGIONAL PROFILE) 

. . CLIMATE 

. . P r e v a i l i n g  Wings: 

. . P r e c i p i t a t i o n  (Annua l ) :  

NW, 13.8 k t s  (25.5 kph) 

82" (208 cm) , 34" (86 cm) snow 

..Days o f  Sunshine (Annua l ) :  

. .Average Temperature: 

Summer: 37-57°F ( 3  t o  14°C) 
Win ter :  6-39°F (-14 t o  4OC) 
Minimum: 5°F ( -14  t o  4°C) 
Maximum: 77°F (25OC) 

..Degree Days (Annual ) :  10,000 

. .Re la t i v .e  Humid i t y  (Seasonal Peaks) 

. . A I R  QUALITY: 

P o s s i b l e  v o l c a n i c  p y r o c l a s t s  as t h i s  i s  an area  o f  a c t i v e  
v o l c a n i  sm. 
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. .GEOLOGIC FACTORS: 

H igh  se ismic  area. Poss ib le  Tsunamic cons ide ra t i ons .  Steep w a l l e d  @ 
canyons. Mud f l a t s .  

..WATER QUALITY: 

Bedrock area  y i e l d  0-10 gpm. 4cf /sec/mi .  mean annual r u n o f f .  

. .NOISE: Extreme winds. 

. .BIOLOGICAL 

. .Dominant F l o r a :  M o i s t  tundra  

. .Dominant Fauna: 

Salmon, mar ine  mammals, low d e n s i t y  wa te r fow l  range, crab,  
p o l l o c k  o f f s h o r e .  

TRANSPORTATION AND UTILITIES 

SITE: GEYSER BIGHT 

. . U t i 1  i ty o r  Energy Transmiss ion C o r r i d o r s  and F a c i l  i t i e s :  

Neares t  f a c i l i t y  i s  N i k o l s k i  30 m i l e s  ( 4 8  km). N i k o l s k i  L i g h t  and 
Power has 120 kw genera t i ng  p l a n t .  I t  has a 20,000 g a l l o n  s to rage  
c a p a c i t y  f o r  o i l .  R e t a i l  c o s t  o f  t h i s  o i l  i s  85 c e n t s / g a l l o n .  
An ica  a l s o  has a s to rage  c a p a c i t y  of 34,700 g a l l o n s .  Standard O i l  
i s  t h e  d i s t r i b u t o r .  O i l  d e l i v e r e d  by  a i r  c h a r t e r  (A laska Rura l  
Energy Survey). 

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l  i t i e s :  

Stepanof  Bay road and numerous j e e p  t r a i l s  a r e  found near  t h e  s i t e .  
D i s t a n c e  from t h e  s i t e  i s  approx 3-5 m i l e s  ( 8  km). No access t o  
r i g h t - o f - w a y  a t  t h i s  t ime,  and t h e  easements would have t o  c r o s s  
n a t i v e  lands.  

POPULATION 

SITE: GEYSER BIGHT 

.,General D e s c r i p t i o n  o f  Populat ion: ,  

None a t  s i t e .  V i l l a g e  o f  N i k o l s k i  has p o p u l a t i o n  o f  57, p re-  
domina te l y  n a t i v e .  

. .Economics 
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. .Present Land Use: 

Graz ing  and f i s h i n g  p r o v i d e  cash t o  what i s  p redomina te l y  a 
subs is tence economy. Economic a n a l y s i s  o f  u t i 1  i z a t i o n  o f  
l o c a l  g r a d i e n t  geothermal resource  was conducted i n  1977 b y  
Paci  f i c / S i e r r a  Corpora t ion .  Concl us i o n :  W i  t h o u t  indus  tri a1 
end users,  development would be uneconomical. 

. .Fu tu re  Land Use: 

The v i l l a g e  o f  N i k o l s k i  i s  a d y i n g  community. Loca l  i n t e r e s t  
i s  h i g h  t o  keep t h e  community a c t i v e  and economica l l y  v i a b l e .  
U t i l i z a t i o n  o f  geothermal energy i n  an i n t e n s i v e  energy end 
use a p p l i c a t i o n  c o u l d  o p t i m i s t i c a l l y  f o l l o w  t h i s  p h i l o s o p h y  i n  
d e s i g n i n g  sc enar  i 0. 
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SITE: Makushin 

RESOURCE: Ho t  Spr ings/Vol  can0 (Waring, 1917) 

LATITUDE & LONGITUDE: 53" 52 '  N; 168" 5 6 '  W. 

QUADRANGLE: Unalaska, T73N; R lZOW,  SM 

BARRIER: Lack o f  access 

RECOMMENDATION: E x p l o r a t i o n  

DESCRIPTION: (Drewes, 1961) 

Located w i t h i n  t h e  Makushin P.G.R.A. 241,000 acres  (97,532 
hec ta res ) .  B a s a l t  and a n d e s i t i c  f l o w s  and p y r o c l a s t i c  rocks  o f  t h e  
Makushin v o l  can ics  unconformably  cap t h e  Unalaska f o r m a t i o n  and 
p l u t o n i c  rocks.  The Unalaska f o r m a t i o n  c o n s i s t s  o f  a l t e r e d  ande- 
s i t i c  i n t r u s i v e  and e x t r u s i v e  rocks,  and sedimentary rocks  d e r i v e d  
f rom s i m i l a r  igneous rocks.  The b a t h o l i t h s  a r e  g r a n d i o r i t e .  

S c a t t e r e d  around t h e  main v e n t  a r e  seve ra l  fumero les and much 
s u l f u r  i m p r e g n a t e d  c l a y .  Gases from t h e  ven t  a r e  l a r g e l y  wa te r  
vapors. A l a r g e  fumero le a rea  i s  a c t i v e  a t  t h e  head o f  G l a c i e r  
Va l l ey ,  abou t  3 m i l e s  ( 5  km) sou theas t  o f  t h e  summit ven t  and a 
s m a l l e r  fumero le  a rea  l i e s  2 m i l e s  ( 4  km) sou th  o f  t h e  summit. Hot 
s p r i n g s  a r e  found i n  these areas (Drewes, 1961). 

Reservo i r s  a n a l y s i s  has qst been conducted, b u t  h e a t  c o n t e n t  has 
been es t ima ted  a t  6 x 10 c a l o r i e s  f o r  Makushin vo lcano (White, 

1 1975). 

SOCIO-ECONOMIC:  

The area  around t h e  sp r ings  i s  under  c o n t r o l  o f  t h e  Department o f  
Defense i n  i t s  Sand P o i n t  w i thdrawal  (Mapmakers, 1976). The area  
i s  ve ry  h i g h  i n  t h e  s lopes  of t h e  6,680 f o o t  (2,036 m) Makushin 
volcano. The mountain i s  ve ry  rugged and i s  l o c a t e d  o v e r  25 m i l e s  
( 4 0  km) from t h e  v i l l a g e  of Unalaska. Any development o f  t h i s  a rea  
would have t o  contend w i t h  a ve ry  expensive, tough e n g i n e e r i n g  f e a t  
t o  g a i n  access t o  t h e  spr ings .  No development i s  seen a t  t h i s  
t ime.  

I t  i s  a l s o  probab le  t h a t  if t h e  Department o f  Defense l e t s  t h e  l a n d  
go back t o  t h e  BLM, t h e  l a n d  would go i n t o  t h e  A l e u t i a n  I s l a n d  
W i  1 d 1 i f e Re fu ge . 

ENVIRONMENT: EXTRACTED FROM SOUTHWEST REGIONAL PROFILE 

The c l i m a t e  a t  t h e  6,000' (1,828 m) l e v e l  o f  Makushin i s  go ing  t o  
have comp le te l y  d i f f e r e n t  weather  c o n d i t i o n s  than t h e  n e a r e s t  
c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i n  Unalaska. The f o l l o w i n g  da ta  
f o r  Unalaska i s ,  t h e r e f o r e ,  i n tended  as a datum f o r  p r o j e c t i n g  t h e  
weather c o n d i t i o n s  a t  Makushin. 



Ninds average s o u t h e a s t e r l y  a t  9.0 knots ;  p r e c i p i t a t i o n  i s  58" 
(147 cm) w i t h  81" (205 cm) o f  snow. Summer tempera tures  average 40 
t o  60°F ( 4  t o  16"C), and w i n t e r  27 t o  39°F (-3 t o  3 ° C ) .  Extremes 
have been recorded a t  -5 t o  74°F (-21 t o  23°C). The h e a t i n g  degree 
days a r e  9,500 annua l l y .  

The h o t  sp r ings  a r e  l o c a t e d  above t i m b e r l i n e ,  where t h e  dominant 
f l o r a  i s  a l p i n e  tundra  and few animals  ven tu re  f o r t h .  

There a r e  se r ious  i m p l i c a t i o n s  t o  an env i ronment  i n  t h e  v e n t i n g  
area o f  an a c t i v e  volcano. The se ismic  and r e l a t e d  v o l c a n i c  events  
w i l l  h e l p  de termine t h e  f e a s i b i l i t y  o f  any s t r u c t u r e s  be ing  con- 
s idered .  

KEY CONTACT: Mayor, Unalaska 

REFERENCE: 

Waring (1917) 
Drewes (1961) 
Whi te  (1 975). 



UNALASKA 

Unalaska I s l a n d  i s  i n  t h e  Fox I s l a n d  group o f  t h e  A l e u t i a n  I s l a n d s .  I t  
i s  l o c a t e d  850 m i l e s  (1,360 km) from Anchorage. The i s l a n d  i s  t h e  
second l a r g e s t  west o f  t h e  Alaska Pen insu la .  

The geothermal p o t e n t i a l  i s  cons idered h i g h  because t h e  r e p o r t e d  h o t  
s p r i n g  resource  i s  l o c a t e d  near  an a c t i v e  vo lcano and t h e  e x i s t i n g  
v i l l a g e  o f  Unalaska. The e x t e n t  of t h e  resource, however, i s  n o t  known 
a t  a l l .  The p o t e n t i a l  u t i l i z a t i o n s  o f  t h e  resource,  shou ld  i t  be 
s u f f i c i e n t ,  c o u l d  range f r a n  e l e c t r i c a l  t o  space h e a t i n g  f o r  Una laska 's  
300 f a m i l i e s ,  and process ing  h e a t  f o r  t h e  l o c a l  f i s h  canner ies .  Ade- 
q u a t e  e x p l o r a t i o n  needs t o  take  p l a c e  t o  de termine t h e  e x t e n t  o f  t h e  
resources .  

The p o t e n t i a l  o f  t h i s  form of energy u t i l i z a t i o n  has never  b e f o r e  been 
exp lo red  f o r  t h i s  p a r t i c u l a r  s i t e .  The i n t e r e s t  i n  t h e  resource  i s  
unexp lored  on t h e  l o c a l  l e v e l ,  b u t  t h e r e  seems t o  be no ma jo r  r e -  
s t r i c t i o n s  f o r  p o s s i b l e  u t i 1  i z a t i o n .  Legal c o n s i d e r a t i o n s  m igh t  a r i s e  
frm l a n d  s e l e c t e d  by  t h e  v i l l a g e  c o r p o r a t i o n  n o t  y e t  hav ing  been t rans -  
f e r r e d  i n  t i t l e  t o  t h e  N a t i v e  c o r p o r a t i o n  from t h e  BLM. 

8 

Economic a n a l y s i s  a t  Adak I s l a n d ,  t o  t h e  west, i n d i c a t e s  t h a t  geothermal 
energy i s  a v i a b l e  a l t e r n a t i v e  energy source i n  t h i s  remote p a r t  o f  o u r  
coun t ry .  Perhaps t h e  resource  w i l l  p rove  t o  be an a l t e r n a t i v e  t o  t h e  
f o s s i l  f u e l  300 kw e l e c t r i c  f a c i l i t y  and space h e a t i n g  u n i t s  a l r e a d y  on 
Unalaska as w e l l .  
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SITE DATA SUMMARY 

SITE: UNALASKA 

. .Phys i ca l  R e s e r v o i r  Data 

. .Temperature "C 

. .To ta l  D isso lved  S o l i d s  (PPM): 

. .Est imated Non-E lec t r i c  Energy P o t e n t i a l  (MBtuh* 30 y e a r s ) :  

. .Type o f  Over lay ing  Rock: 

. .Estimated Depth t o  Top o f  R e s e r v o i r  (me te rs ) :  

. . S i t e  Land S t a t u s  

. .To ta l  Acres: 241,000 (Federa l )  

..Geothermal Development S ta tus :  None t o  date.  

. .Local  and S t a t e  A t t i  tude Toward Geothermal Development: 

Considered a pr ime area f o r  e x p l o r a t i o n .  I f  a resource  i s  found, 
t h e  p o t e n t i a l  f o r  space h e a t i n g  i s  g rea t .  

..Land Use and Popu la t ion :  

The main i n d u s t r y  i n  Unalaska i s  f i s h i n g .  T h i r t e e n  canner ies  a r e  
l o c a t e d  here, making t h i s  one of t h e  l e a d i n g  f i s h i n g  c e n t e r s  i n  
America. 

. .Comments and C r i t i c a l  I ssues :  

There i s  no proven resource  a t  t h i s  t ime.  

SITE LOCATION AND PHYSICAL DESCRIPTION 

SITE: UNALASKA 

. . La t i t ude :  53' 5 '  N. 

. .Longi tude:  166' 2 5 '  W .  

. . R e c t i l i n e a r :  Unalaska, T72S, R116W. 

..County: Unalaska i s  a f i r s t  c l a s s  c i t y  w i t h  a c o u n c i l  mayor govern- 
ment. (Unalaska P r o f i l e )  

..Topography: 

Unalaska i s  t h e  second l a r g e s t  i s l a n d  i n  t h e  A l e u t i a n  I s lands ,  and 
i n c l u d e s  1,200 square m i l e s  (3,072 sq.km). Most o f  t h e  i s l a n d  i s  
r u g g e d l y  mountainous and t h e  c o a s t l i n e  i s  deep ly  indented  by  
f j o r d s ,  b u t  t h e  southwestern end i s  h i l l y  and i s  l e s s  deep ly  
i nden ted  by bays (Drewes, 1961). 



. .Present  Land Use: 

Summer Bay i s  p r e s e n t l y  used f o r  r e c r e a t i o n .  

. .Fu ture  Land Use Plans: 

P o s s i b l e  space heat ing .  F i s h  process ing ,  Aquacul ture.  
c u l t u r e .  

, . H i s t o r i c a l  /Archaeol o g i c a l  S i g n i f i c a n c e :  

A g r i -  

Severa l  a rchaeo log ica l  s i t e s  a r e  l o c a t e d  on t h e  i s l a n d .  None a r e  
i n  Summer Bay, however. 

G EOLOG I C AL /GE OPH Y S I C  AL DE S C R I PT I ON 

SITE: UWALASKA 

. .Geologic  D e s c r i p t i o n :  (Drewes, 1961) 

The o l d e s t  rocks  on t h e  i s l a n d  a r e  t h e  Unalaska fo rmat ion ,  con- 
s i s t i n g  o f  a l t e r e d  a n d e s i t i c  i n t r u s i v e  and e x t r u s i v e  rocks,  and 
sedimentary rocks  d e r i v e d  from s i m i l a r  igneous rocks.  The batho- 
l i t h s  a r e  g r a n o d i o r i t e ,  t h e  hetreogeneous bo rde r  phases a r e  as 
m a f i c  as gabbro a g a i n s t  h o r n f e l s o i d  a r g i l l i t e s  as m a f i c  as, and 
e q u i v a l e n t  i n  compos i t ion  t o  metagabbro. B e l t s  o f  hydrothermal  
wal l r o c k  a1 t e r a t i o n  sur round t h e  ba tho l  i ts .  

B a s a l t  and andes i te  flows and p y r o c l a s t i c  rocks  o f  t h e  Makushin 
v o l  can ics  unconformably  cup t h e  Unalaska f o r m a t i o n  and p l u t o n i c  
rocks  form most o f  Makushin Volcano (Drewes, 1961). 

The h o t  sp r ings  a r e  found on t h e  e a s t  s i d e  o f  t h e  v a l l e y  bot tom 1.5 
m i l e s  ( 2  km) from t h e  shore of Summer Bay, 20 km from Makushin 
Volcano. (Waring, 1917). 

. .Geophysical Summary: None t o  da te .  

. .Geologic  Hazards: 

The area i s  one o f  h i g h  s e i s m i c i t y .  Akutan Volcano and Makushin 
Volcano a r e  i n  t h e  v i c i n i t y .  Akutan i s  ve ry  a c t i v e  and Makushin as 
we1 1, g i v i n g  r i s e  t o  p o s s i b l e  r e l a t e d  env i ronmenta l  problems. 

RESERVOIR CHARACTERISTICS 

SITE:  UNALASKA 

. .Reservo i r  Temperature: Unknown 

. .Geochemical : Unknown 

@ , . T o t a l  D isso lved  S o l i d s :  Unknown 

. .Est imated Non-E lec t r i c  Energy P o t e n t i a l  (MBtuh 30 y e a r s ) :  Unknown 
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LAND OWNERSHIP AND LEASING 

SITE: UNALASKA 

. .Land Ownership: 

Land i n  t h e  immediate area o f  t h e  v i l l a g e  has been s e l e c t e d  by  t h e  
Unalaska N a t i v e  A s s o c i a t i o n  under  terms o f  t h e  A.N.C.S.A. 

. .Land Leased: None 

GEOTHERMAL DEVEOPMENT STATUS 

SITE: UNALASKA 

. .Present  Development S ta tus :  None 

. .P ro jec ted  o r  Planned Development: 

The p o s i t i o n  o f  Unalaska as a p r i n c i p l e  f i s h  p rocess ing  c e n t e r  
makes any geothermal a d a p t a t i o n  t o  t h i s  p rocess ing  an a t t r a c t i v e  
a l t e r n a t i v e .  D i s t r i c t  space h e a t i n g  i s  an economical and p r a c t i c a l  
a p p l i c a t i o n  i f  t h e  resource  i s  a v a i l a b l e  acco rd ing  t o  M i l i t a r y  
p r e d i c t i o n s  a t  Adak. 

P a c i f i c  S i e r r a  Corpo ra t i on  canp le ted  an economic assesment f o r  
geothermal energy use a t  N i k o l s k i  i n  t h e  southwest r e g i o n .  I t  was 
cons idered uneconomical p r i m a r i l y  because o f  l a c k  o f  demand. I f  
t h e  same assumptions used a t  N i k o l s k i  a r e  used a t  Unalaska, w i t h  
i t s  s i g n i f i c a n t l y  g r e a t e r  demand as t h e  o n l y  s i g n i f i c a n t  d i f f e r e n c e  
t h e  economics would be ve ry  f a v o r a b l e  f o r  development o f  t h e  geo- 
thermal resource.  T h i s  f a c t  a lone  shou ld  i n i t i a t e  t h e  f i r s t  t ime 
l i n e s  on t h e  scenar io .  

INSTITUTIONAL CONSIDERATIONS 

SITE: UNALASKA 

. . I n s t i t u t i o n a l  Requirements: 

Need t o  de termine e x a c t  l a n d  s t a t u s  o f  sp r ings .  I f  i t  i s  on N a t i v e  
land,  i t  i s  p r i v a t e  and t h e  deve loper  would have t o  comply w i t h  
S t a t e  d r i l l i n g -  and env i ronmenta l  r e g u l a t i o n s .  I f  t h e  lands  a r e  
under  BLM or m i l i t a r y  c o n t r o l ,  CFR T i t l e  43 r e g u l a t i o n s  a r e  i n  
e f f e c t .  I f  lands  have been s e l e c t e d  b u t  n o t  t r a n s f e r r e d  th rough a 
l e t t e r  o f  concur rence p l u s  CFR T i t l e  43 would be needed. 

. .Agency and Pub1 i c  A t t i  tudes: 

S t a t e  Energy O f f i c e  cons ide rs  t h i s  an area  i n  need o f  e x p l o r a t i o n .  

. .Sta tus  o f  Requirements (i .e., E I A / E I S  Requirements): None t o  da te .  
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ENVIRONMENTAL FACTORS 

SITE: UNALASKA (SOUTHWEST REGIONAL PROFILE) 

..CLIMATE from Dutch Harbor  

. . P r e v a i l i n g  Winds: 

. . P r e c i p i t a t i o n  (Annual ) :  

. .Average Temperature: 

SE 9.6 k t s  (17.8 kph) 

58" (147 cm), 81" (206 cm) snow 

Summer: 40-60°F (4 "  t o  16°C) 
Winter :  27-37°F ( -3"  t o  3°C) 
Minimum: -5°F (-21°C) 
Maximum: 74°F (23°C) 

. .Degree Days (Annual ) :  9,500 
I 

I . . A I R  QUALITY: 
I 

P o s s i b l e  pol l u t a n t s  from i n v e n s i o n  and vo lcanism. Extreme winds. 

..GEOLOGIC FACTORS: 

Area o f  h i g h  s e i s m i c i t y .  D e f i n i t e  v o l c a n i c  hazards. 

..WATER QUALITY: Mean annual r u n o f f  2.5 Cu. Ft . /Sec. /Mi les 

. .NOISE: Winds 

. .BIOLOGICAL 

. .Dominant F l o r a :  M o i s t  t und ra  

. .Dominant Fauna: 

Shrimp, salmon, sea b i r d s ,  crab, o f f s h o r e  bot tom f i s h e r i e s .  

..Endangered Species: 

. .Fauna: Bal d eag1,e. 

TRANSPORTATION AND UTILITIES 

SITE: UNALASKA 

. .U t i1  i ty o r  Energy Transmiss ion C o r r i d o r s  and F a c i l i t i e s :  

V i l l a g e  of Unalaska l o c a t e d  approx. 3 m i l e s  ( 5  km) f rom t h e  s i t e .  
Has water, sewer and e l e c t r i c a l  s u p p l i e d  by  Unal'aska Mun ic ipa l  
U t i l i t i e s .  Ma jor  f u e l  depot  f o r  Standard O i l  (300 kw demand). 
Rura l  E l e c t r i c  Survey)  
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. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l i t i e s :  

No roads o u t s i d e  of t h e  v i l l a g e  i t s e l f .  Reeve A l e u t i a n  Ai rways has 
t h r e e  scheduled f l i g h t s  p e r  week t o  Anchorage. 

SeaLand and Pioneer  Alaska sea 1 i nes  d e l i v e r  p roduc ts .  (Unalaska 
P r o f  il e )  

POPULATION 

SITE: UNALASKA 

..General D e s c r i p t i o n  o f  Popu la t i on :  

Dur ing  t h e  seasonal peak, as many as 2,000 peop le  a r e  i n  t h e  area  
f o r  t h e  f i s h i n g  season. F i v e  hundred peop le  l i v e  t h e r e  y e a r  round. 
There a r e  schools, mote ls ,  apartments, e t c .  Aquacu l tu re ,  f i s h i n g  
and p rocess ing  l e a d  t h e  employment f i g u r e s .  F i f t y  s k i l l e d ,  semi- 
s k i l l e d  and t r a d e  s e r v i c e  workers a r e  a v a i l a b l e  f o r  work y e a r  round 
(Reg iona l  P r o f i l e s ) .  

The c i t y  has a good t a x  base on r e a l  p r o p e r t y  and f i s h .  

There a r e  some 1,500 m i g r a n t  workers who descend on Unalaska f o r  
employment w i t h  t h e  f i s h  p rocessors  a t  peak seasons (Community 
P r o f i l e s ) .  

. .Economics 

. .Present  Land Use: 

The v i l l a g e  of Una laska 's  main economic i n t e r e s t  i s  i t s  
f i s h i n g  i n d u s t r y .  Regional  Government o f f i c e s  a r e  found here.  
An abandoned m i l i t a r y  base a t  Dutch Harbor  across  t h e  Bay a l s o  
e x i s t s .  

. .Fu ture  Land Use: 

Twenty housing u n i t s  a r e  t o  be b u i l t  under  a HUD proposa l  
acco rd ing  t o  t h e  Rura l  Energy Survey. Wi th  t h e  impending 
development of t h e  bot tom f i s h  i n d u s t r i e s ,  t h i s  e x c e l l e n t  p o r t  
w i t h  t h e  room t o  expand i t s  f a c i l i t i e s  i s  a l i k e l y  s t a g i n g  
area. 



SITE: Akun 

RESOURCE: 

LATITUDE 81 LONGITUDE: 54" 14 '  N; 165" 39 '  W. 

Reported H o t  Spr ings  (Waring, 1965) 

QUADRANGLE : Un ima k , T69S, R11 OW, SM 

BARRIER:  Remote 

RECOMMENDATION: E x p l o r a t i o n  (No Development) 

DESCRIPTION: 

A h o t  s p r i n g  i s  r e p o r t e d  no r thwes t  of Akutan I s l a n d  on Akun I s l a n d  
(Waring, 1965). T h i s  i s  l o c a t e d  w i t h i n  t h e  Akun I s l a n d  P.G.R.A. 
39,353 ac res  (15,926 hec ta res ) .  The i s l a n d  i s  g e n e r a l l y  composed 
o f  t h r e e  p a r t s ,  t h e  n o r t h e r n  o n e - t h i r d  i s  dominated by  M t .  G i l b e r t ,  
an e x t i n c t  vo lcano.  The m idd le  t h i r d  i s  dominated by  g l a c i a t e d  
r i d g e s  t h a t  a r e  d r a i n e d  i n t o  Akun Bay. The southern  t h i r d  i s  
g e n e r a l l y  f l a t  muskeg p l a i n .  

The M t .  G i l b e r t  a rea  i s  composed o f  Q u a t e r n a r y  b a s a l t  and a n d e s i t i c  
f l ows  w i t h  p y r o c l a s t i c  depos i t s .  The southern  two t h i r d s  o f  t h e  
i s l a n d  i s  composed of T e r t i a r y  coarse  t o  f i n e  g r a i n e d  sediments and 
p y r o c l a s t i c  rocks  w i t h  l a v a  f lows,  c u t  by  smal l  i n t r u s i v e  bod ies  
and p y r o c l a s t i c  d e p o s i t s  (Sel kregg, 1976). 

SOCIO-ECONOMIC:  

There has been n a t i v e  v i l l a g e  s e l e c t i o n s  made on Akun I s l a n d ,  b u t  
because t h e  exac t  l o c a t i o n  o f  t h e  s p r i n g s  i s  unknown, i t  i s  n o t  
known if t h e  s p r i n g s  a r e  on Federal o r  s e l e c t e d  lands.  I t  i s  
assumed t h a t  t h e  s p r i n g s  have been se lec ted ,  however. 

L o s t  Harbor  and Akun Bay form two somewhat p r o t e c t e d  harbors  on t h e  
i s l a n d .  Sea c l i f f s  do n o t  appear t o  be a problem. 

There i s  no p o p u l a t i o n  o r  f a c i l i t i e s  l o c a t e d  on t h e  i s l a n d  a t  t h i s  
t ime.  Wi th  no demand and no da ta  on t h e  resource,  p r o j e c t i o n  as t o  
u t i 1  i z a t i o n  seem o p t i m i s t i c .  However, an e x p l o r a t i o n  program 
shou ld  p robab ly  de termine t h e  e x t e n t  o f  t h e  resource .  

An h i s t o r i c a l  s i t e  e x i s t s  on t h e  i s l a n d  (Selkregg,  1976). 

ENVIRONMENT: EXTRACTED FROM THE SOUTHWEST REGIONAL PROFILE 

There i s  no c l i m a t i c  r e c o r d i n g  s t a t i o n  o t h e r  than Akutan i n  t h e  
i s l a n d  area. The average temperatures f o r  summer range f rom 
40-60°F (4-15°C) ,and 27-37°F ( -3  t o  3°C) i n  t h e  w i n t e r .  The winds 
average SE a t  9.6 knots, w i t h  58" (142 cm) o f  p r e c i p i t a t i o n  w i t h  
84" (205 cm) o f  snow. The h e a t i n g  degree days average 9,800. 
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The dominant f l o r a  i s  tundra.  There a r e  no s i g n i f i c a n t  mammal 
p o p u l a t i o n s  on t h e  i s l a n d .  Commercial f i s h  a r e  found o f f  t h e  
coas t .  Water fowl  and sea mammals a r e  a1 so p r e s e n t  i n  s i g n i f i c a n t  
numbers . 
There a r e  se r ious  env i ronmenta l  hazards assoc ia ted  w i t h  t h e  
v o l c a n i c  p o t e n t i a l  o f  nearby i s l a n d s .  Re la ted  h i g h  s e i s m i c i t y  i s  a 
s e r i o u s  eng ineer ing  c o n s i d e r a t i o n .  High winds a r e  a l s o  a hazard. 

KEY CONTACT: P res iden t ,  Akutan N a t i v e  C o r p o r a t i o n  

REFERENCE: 

Waring (1965) Repor t  on Ho t  Spr ings  
Southwest Regional  P r o f i l e s  
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SITE: Unimak 

RESOURCE: 

LATITUDE & LONGITUDE: 54" 40 '  N; 164" 42 '  W .  Approx. 

Ho t  Spr ings  Reported (Waring, 1965) 

QUADRANGLE: Unimak T63S, R103W, SM 

BARRIER: Remote 

R ECOMME NDAT I ON : Ex p l  o r a t  i on 

DESCRIPTION: 

Located w i t h i n  t h e  Pogromni Volcano P.G.R.A. 136,100 acres  (55,080 
hec ta res ) .  Many s p r i n g s  and h o t  marshes a r e  l o c a t e d  near  Pogromni 
Volcano on Unimak I s l a n d .  The geology o f  t h e  west  
p o r t i o n  o f  Unimak I s l a n d  i s  dominated by  t h r e e  volcanos: Pogromni, 
Westdahl , and F ishe r .  These vo lcanos a r e  b a s a l t i c  and a n d e s i t i c  
w i t h  a h i g h  percentage of v o l c a n i c  r o c k  p a r t i c l e s ,  ash and pumice 
f l a n k i n g  t h e  v o l c a n i c  cones. 

The mountains have been g l a c i a t e d ,  mora ine  and assoc ia ted  d r i f t  a r e  
found i n  abundance on t h e  Nor thwest  p o r t i o n  o f  t h e  i s l a n d  
(Sel  kregg, 1976). 

(Waring, 1965). 

SOCIO-ECONOMIC:  

The h o t  s p r i n g s  a r e  l o c a t e d  w i t h i n  t h e  Izembek Na t iona l  W i l d l i f e  
Refuge. T h i s  would p rec lude  development under  terms o f  t h e  Geo- 
thermal  Steam Act. 

There a r e  no pockets  o f  p o p u l a t i o n  on t h i s  end o f  Unimak I s l a n d .  
Cape S a r i c h e f  L igh thouse has an a i r s t r i p  8 m i l e s  (13 km) t o  t h e  
southwest  o f  t h e  specu la ted  s p r i n g  s i t e .  

There a r e  n i n e  a r c h e o l o g i c a l  s i t e s  on Western Unimak I s l a n d .  One 
i s  d e p i c t e d  ve ry  c l o s e  t o  t h e  s p r i n g  s i t e  (Se lk regg,  1976). 

Being l o c a t e d  w i t h i n  a n a t i o n a l  w i l d l i f e  re fuge would suggest some 
u t i l i z a t i o n  concern ing  i t s e l f  w i t h  t h e  w i l d l i f e  i n  t h e  area. A 
research  f a c i l i t y  u t i 1  i z i n g  t h e  geothermal resource  f o r  space 
hea t ing ,  animal husbandry, and exper imen ta t i on  m i g h t  be considered.  
S c i e n t i f i c  s t u d y  of t h e  s p r i n g s  shou ld  be conducted t o  de termine 
t h e  e x t e n t  o f  t h e  resource  a t  t h i s  t ime. 

ENVIRONMENT: EXTRACTED FROM SOUTHWEST REGIONAL PROFILE 

The average summer temperatures a t  Cape S a r i c h e f  range from 40" t o  
54°F ( 4 "  t o  12°C). Extremes of -5" and 74°F (-20" and 23°C) have 
been recorded.  W in te r  26" t o  40°F ( -3"  t o  4°C). 

Winds average 16.9 k t s  and p r e c i p i t a t i o n  averages 28" (71 cm) 
i n c l u d i n g  32" (81 cm) snow annua l l y .  H e a t i n  de r e e  days average 
9,900. 

3 g L g  Mean annual r u n o f f  equals  3 f t  /sec/mi 



n 
FLORA AND FAUNA: 

The d m i n e n t  f l o r a  i s  m o i s t  t und ra  g r a d i n g  t o  a l p i n e  tund ra  on t h e  
vo lcanos.  The animal l i f e  i s  assoc ia ted  w i t h  t h e  water .  Seab i rd  
c o l o n i e s  and m i g r a t o r y  wa te r fow l  a r e  abundant. Mar ine  mammals, 
c r a b  and o f f s h o r e  b o t t o m f i s h i n g  e x i s t s  a long  t h e  N.W. Unimak Coast. 

Seismic and v o l c a n i c  hazards e x i s t .  

KEY CONTACT: W il d 1 i f e  Refuge Super in tendan t  

REF ERENC E : 

Waring, 1965 
Southwest  Regional P r o f  il e 
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SITE: Amagat 

RESOURCE: Reported Ho t  Spr ings  (Waring, 1965) 

LATITUDE & LONGITUDE: 54" 53 '  N; 162" 5 2 '  W. 

QUADRANGLE: Fa lse  Pass T61S, R90W, SM 

BARRIER: Remote 

RECOMMENDATION: Expl o r a t i o n  

DESCRIPTION: 

A s p r i n g  i s  r e p o r t e d  on Amagat I n l e t  a t  t h e  mouth o f  Morzhovoi Bay 
i n  t h e  Fox I s l a n d  group a long t h e  A l e u t i a n  Pen insu la .  

The rocks  o f  Amagat I s l a n d  a r e  Qua te rne ry  v o l c a n i c s  w i t h  a h i g h  
percentage of v o l c a n i c  r o c k  p a r t i c l e ,  ash and pumice near  t h e  
v o l  c a n i c  c o r e  (Sel  kregg, 1976). 

SOCIO-ECONOMIC:  

The l a n d  c l a s s i f i c a t i o n  has n o t  been determined f o r  c e r t a i n .  I t  
would appear t o  be i n c l u d e d  i n  t h e  Fa lse  Pass N a t i v e  Corpo ra t i on  
s e l e c t i o n s  under  t h e  terms o f  t h e  Alaska N a t i v e  Claims Se t t l emen t  
Act. 

Fa l se  Pass i s  t h e  n e a r e s t  s e t t l e m e n t  15 m i l e s  (24  km) t o  t h e  west. 
F i s h i n g  i s  t h e  base o f  t h e  cash economy the re .  There i s  a s i g n i f i -  
c a n t  subs i s tence  economy t h a t  m i g h t  u t i l i z e  a h o t  s p r i n g  f o r  any- 
t h i n g  from space h e a t i n g  t o  a g r i c u l t u r e  depending on t h e  s e t t l e m e n t  
o f  some p o p u l a t i o n  the re .  I f  t h e  resource  proved s u f f i c i e n t ,  
perhaps some ranch ing  e n t e r p r i s e  c o u l d  be a t t r a c t e d  t o  t h e  i s l e t  
because o f  t h e  geothermal resource.  

There would appear t o  be a problem w i t h  dock ing  f a c i l i t i e s  w i t h  t h e  
v o l c a n i c  l a v a  f l o w s  c r e a t i n g  t h e  shore l i n e .  

E x p l o r a t i o n  shou ld  be completed t o  de termine t h e  e x t e n t  o f  t h e  
ge o t h e m a l  resources  . 

ENVIRONMENT: SOUTHWEST REGIONAL PROFILE 

The n e a r e s t  c l  i m o t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Fa1 se Pass. The 
average summer temperatures range f rom 40" t o  55°F ( 4 "  t o  13"C), 
w i n t e r  28" t o  35°F ( -2"  t o  1°C). Extremes o f  -13" t o  78°F (-25" t o  
26°C) have been recorded. Annual h e a t i n g  degree days. average 
10,000. The winds g e n e r a l l y  a r e  SSE 17.1 k t s .  P r e c i p i t a t i o n  
averages 33" (fl cm) wigh 52"  (132 cm) snow. Mean annual r u n o f f  
averages 4 ft. / sec/mi. . 
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FLORA AND FAUNA: 

The dominent flora i s  alpine tundra. The fauna i s  oriented t o  the 
sea. Salmon, marine mammals, crab, waterfowl and halibut ply these 
waters. There i s  a major seabird colony here. The endangered 
Peregrin falcon i s  found here. Offshore bottom f isher ies  will 
probably develop in the future near Amagat. 

K E Y  CONTACT: False Pass Village Corporation 

R E F E R E N C E :  

Waring, 1965 
Southwest Regional Prof i l  e 
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SITE: Fa lse  Pass 

RESOURCE: Ho t  Sp r ings  (Baker, 1977) 

LATITUDE & LONGITUDE: 54" 56 '  40" N; 163" 15'  02" W .  

QUADRANGLE: Fa lse  Pass, T61S, R93W, SM 

BARRIER: Remote 

RECOMMENDATION: 

DESCRIPTION: (Baker, e t .  a1 . , 1977) 

Located  w i t h i n  t h e  Bechevin Bay P.G.R.A. 14,080 acres  (6,160 
hec ta res ) .  A s i n g l e  h o t  s p r i n g  area has been i d e n t i f i e d  on t h e  
western  s i d e  o f  a v a l l e y  ex tend ing  s o u t h e a s t e r l y  from t h e  head o f  
Hot  Spr ings  Ba near  Fa lse  Pass. The h o t  s p r i n g s  i s  l o c a t e d  about  
one-hal f  m i l e  r .8 km) i n l a n d  from t h e  bay a t  t h e  base o f  a mounta in 
r i s i n g  t o  t h e  west. There i s  a small  unnamed s t ream 500' (152 m) 
t o  t h e  e a s t  t h a t  f l ows  th rough t h e  v a l l e y .  The ground from t h e  
s p r i n g  r i s e s  on a 2-3" s lope  t o  t h e  west t o  the  base o f  t h e  
moun t a  i n s . 
The g l a c i a l  t rough  extends from Hot  Spr ings  Bay i n  t h e  n o r t h  t o  an 
unnamed lagoon on t h e  P a c i f i c  Ocean t o  t h e  south.  D i s t i n c t  g l a c i a l  
d e p o s i t i o n  i s  l a c k i n g  w i t h  t h e  v a l l e y  appear ing  t o  have f i n e  
g r a i n e d  a l l u v i a l  depos i t s .  Th in  c o l l u v i a l  d e p o s i t s  man t le  t h e  
s teep  mounta in  s lopes.  L i m i t e d  q u a n t i t i e s  o f  g rave l  a r e  p r e s e n t  i n  
t h e  s p i t s  and ba rs  l o c a t e d  i n  Hot  Spr ings  Bay. Bedrock i s  Q u a t e r -  
na ry  v o l c a n i c  r o c k s  i n c l u d i n g  basal t i c ,  a n d e s i t i c  f l o w s  and pyro-  
c l a s t i c  r o c k s  (Beikman, 1975). 

Two main h o t  s p r i n g s  a r e  i d e n t i f i e d  w i t h i n  t h e  Fa lse  Pass area. 
The f i r s t  i s  a poo l  8 '  (2.5 m) i n  d iameter  and has a maximum temp- 
e r a t u r e  o f  63°C. The es t imated f l o w  i s  app rox ima te l y  40 gpm 
(151 lpm). Another  s m a l l e r  poo l  3 '  (1  m) i n  d iameter  was l o c a t e d  
about  10 '  ( 3  m) sou th  o f  t h e  main poo l .  The tempera ture  was 63°C 
w i t h  a f l o w  o f  20 gpm (75  lpm). 

Several o t h e r  poo ls  were l o c a t e d  40 t o  5 0 '  (12 t o  15 m) downslope 
(Baker, 1977), b u t  these do n o t  f low and have been excavated b y  
l o c a l  r e s i d e n t s  f o r  ba th ing .  

Geochemical d a t a  has been gathered f o r  t h e  s i t e .  Geologic  hazzards 
e x i s t  f o r  vo lcan ism and s i e s m i c i t y .  A moderate danger e x i s t s  f rom 
avalanches. 

H S  0.16* 
0.04* 
0.2 
0.25 P h k p h a t e ,  Or tho  

A I  k a l  i n i t y ,  B icarbonate  27 

;b3 
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A1 k a l  i n i t y ,  Carbonate 
co 
C h! o r i d  e 
TDS 
Hardness ( T o t a l  ) 
F 

O4 Se 
cu 
Ca 
Na 
K 
Ag 
Pb 
Cd 
C r  
S i02  
A1 
As 
B 
Fe 
Mg 
Mn 
N i  
Sb 
Zn 
Hg 
V 
Conductance (umohs/cm) 
**Temperature ( "C)  
PH 
Date 

0 
0.2* 

45* 
300 

60  

580* 
0.25 

0.002 
0.004 

15* 
48 

1 
0.0002 
0.007 
0.001 
0.002 

0.05* 
0.04 
1 .o 
0.7 
0.1 
0.004 
0.004 
0.02 
0.001 
0.001 
0.01 

22 

250 
24 

a.3* 
5-21 -77 

SOCIO-ECONOMIC:  (Baker,  e t .  a1 . , 1977) 

The lands  sur round ing  t h e  s p r i n g s  have been s e l e c t e d  by  t h e  Fa lse  
Pass N a t i v e  Corpo ra t i on  under  terms o f  t h e  Alaska N a t i v e  Claims 
Se t t l emen t  Act .  An easement has been e s t a b l i s h e d  f o r  an e x i s t i n g  
access t r a i l  2 5 '  (7.7 m) wide, from Hot  Spr ings  Bay sou theas t  t o  
t h e  h o t  spr ings .  T h i s  easement i s  i n tended  t o  f a c i l i t a t e  p u b l i c  
u t i l i z a t i o n  of t h e  h o t  s p r i n g s  f o r  r e c r e a t i o n  and s c i e n t i f i c  s tudy.  
T h i s  i s  recorded easement #5D9. 

C o n s t r u c t i o n  m a t e r i a l s  and equipment would p robab ly  have t o  be 
hau led  b y  barge t o  t h e  head o f  Ho t  Spr ings  Bay. The c l o s e s t  
approach t o  t h e  s i t e  would be about  .5 m i l e  (.8 km) from t h e  head 
o f  t h e  bay, s i n c e  t h e  head i s  a v e r y  s h a l l o w  lagoon. 

Some f a c i l i t i e s ,  p r i m a r i l y  housing and lodg ing ,  a r e  a v a i l a b l e  a t  
F a l s e  Pass, 8 m i l e s  (10 km) away. Access t o  Fa lse  Pass i s  v i a  a 
twen ty  m inu te  smal l  a i r c r a f t  f l i g h t  from Cold Bay. Telephone 
communications e x i s t  a t  Fa lse  Pass v i a  s a t e l l i t e .  The n e a r e s t  
med ica l  f a c i l i t y  i s  D i l  l ingham. 
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The Fa lse  Pass area suppor ts  a f i s h e r y  which i s  p r i m a r i l y  dependent 
upon salmon. The g r e a t e s t  c o n c e n t r a t i o n  i s  i n  I k a t a n  Bay. Avera e 
ca tches  a r e  500 King; 38,700 Reds; 500 Coho; 77,400 (even yearg, 
33,300 (odd yea r )  P inks;  206,500 Chum (Baker, 1977). Fa l se  Pass 
has a cannery which i s  ve ry  o l d  and has been renovated  by  P e t e r  Pan 
Seafoods. 

Energy sources i n  t h e  area  a r e  p rov ided  b y  o i l  and gas. There i s  
no b u l k  s torage,  however, and t h e  f u e l  i s  f l own  i n  by  a i r  c h a r t e r  
a t  7 5 t / g a l l o n  f o r  o i l  and $1.25/gal lon f o r  gas; w i t h  annual r e q u i r e -  
ments o f  15,000 g a l l o n s  o f  o i l  and 5,000 g a l l o n s  o f  gas, acco rd ing  
t o  1977 f i g u r e s  i n  t h e  community energy survey conducted b y  t h e  
S t a t e  Energy O f f i c e  i n  1978. 

The p o p u l a t i o n  o f  Fa lse  Pass i s  s i x t y  people. The v i l l a g e  o f  Fa lse  
Pass i s  separated by  Insanosk i  S t r a i t  from t h e  h o t  s p r i n g s .  

P o s s i b l e  a g r i c u l t u r a l  and a q u a c u l t u r a l  u t i 1  i z a t i o n s  o f  t h e  h o t  
s p r i n g s  would be l o g i c a l .  The S t a t e  Department o f  F i s h  and Game 
conducted water  a n a l y s i s  of t h e  area  f o r  a p o s s i b l e  f i s h  ha tchery .  
The l a r g e  s c a l e  o p e r a t i o n  was n o t  v i a b l e  compared t o  o t h e r  
l o c a t i o n s  i n  t h e  s t a t e ,  b u t  perhaps o t h e r  s m a l l e r  s c a l e  o p e r a t i o n s  
c o u l d  be i n i t i a t e d  i n  c o n j u n c t i o n  w i t h  P e t e r  Pan Seafoods. 

ENVIRONMENT: SOUTHWEST REGIONAL PROFILE 

The c l i m a t e  o f  Fa lse  Pass i n d i c a t e s  t h a t  t h e r e  a r e  approx ima te l y  
10,000 h e a t i n g  degree days. The p r e v a i l i n g  winds a r e  SSE 17.1 
knots  w i t h  annual p r e c i p i t a t i o n  o f  33" (83 cm) w i t h  52" (130 cm) of 
snow. Average temperatures range from 40-50°F (4-13°C) and w i n t e r  
28-35°F ( -2  t o  2°C). Extremes of -13 and 78°F ( - 2 5  and 25°C) have 
been recorded.  

The mean annual r u n o f f  i s  about  3 ft. /sec./mi. . One stream t h a t  
f l o w s  12 c f s  i s  i n  t h e  s p r i n g s  area. The water  does h o s t  a smal l  
c o l i f o r m  b a c t e r i a  coun t  t h a t  i s  above recommended l e v e l s  f o r  salmon 
(Baker, 1977) .  

3 2 

The dominant f l o r a  i s  muskeg w i t h  no t r e e s  i n  t h e  area. Brown bear  
and some c a r i b o u  a r e  t h e  l a n d  animals  p resent .  Crab, salmon and 
o f f s h o r e  b o t t o m f i s h  a r e  b i g  economic spec ies  i n  t h e  area. A h i g h  
d e n s i t y  water fowl  area i s  l o c a t e d  i n  t h e  Bechevin Bay area. 

KEY CONTACT: Pres ident ,  Fa1 se Pass Vi1 l a g e  Corpo ra t i on  

REFERENCE: 

Baker, e t .  a l ,  Salmon Hatchery  Study 
Rura l  Energy Survey. DEPD 
Sou t hwe s t Reg i onal P r o f  il es 
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SITE: Cold Bay 

RESOURCE: H o t  Spr ings  (Waring, 1917) 

LATITUDE & LONGITUDE: 55" 13 '  N; 162" 29 '  W .  

QUADRANGLE: Col d Bay, T57N, R87W, SM 

BARRIER:  Remote 

RECOMMENDATION: Need Flow Rate Data 

DESCRIPTION: 

Located w i t h i n  t h e  Cold Bay P.G.R.A. 185,408 ac res  (75,035 
hec ta res ) .  The s u r f i c i a l  d e p o s i t s  of Qua te rna ry  sediments o v e r l a y  
T e r t i a r y  v o l c a n i c s  o f  t h e  M t .  D u t t o n  Complex. There a r e  ou tc rops  
o f  J u r a s s i c  igneous rocks  t o  t h e  eas t .  

There a r e  severa l  s p r i n g s  i n  t h e  area. The tempera ture  i s  54°C 
w i t h  es t ima ted  r e s e r v o i r  temperatures o f  145°C. 

Es t imated s t o r e d  hea t  i s  .74 x 1 0 l 8  c a l o r i e s .  Chemical a n a l y s i s  o f  
t h e  s p r i n g s  have been conducted. 

S i02  
A1 
Fe 
Ca 
Mg 
Na 
K 
L i  
NH 

68 --- 
9.9 

7.0 
229 

780 
34 

1.5 --- 
6 94 

--- 
1390 

F 0.1 
B r  
B 32 
PH 7.5 
Temp. "C 54 

--- 

( M i l l e r ,  1973) 

The s p r i n g s  has a h i g h  s u l f u r  . c o n t e n t .  Jim Freder ickson,  1978 
persona l  communication. 
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SOCIO-ECONOMIC : 

The l a n d  w i t h i n  t h i s  p o r t i  n o f  t h  P.G.R.A. has b l e c t e d  by  ' 

t h e  K ing  Cove V i l l a g e  c o r p o r a t i o n  under  terms o f  t h e  Alaska N a t i v e  
Cla ims Se t t l emen t  Act. 

The n e a r e s t  p o p u l a t i o n  i s  l o c a t e d  a t  Cold Bay, 10 m i l e s  (16 km) 
across  Cold Bay. The p o p u l a t i o n  of Cold Bay i s  n i n e t y - t h r e e .  The 
c h i e f  cash economy i n d u s t r y  i s  f i s h i n g .  There i s  a m i l i t a r y  
i n s t a l l a t i o n  here  as w e l l .  T r a n s p o r t a t i o n  i n  Cold Bay i s  handled 
b y  barge and smal l  c r a f t .  A l a r g e  a i r p o r t  e x i s t s  here  as w e l l .  

There i s  h i g h  p o t e n t i a l  f o r  o i l  and gas p r o d u c t i o n  o f f s h o r e  i n  
B r i s t o l  Bay t o  t h e  Nor th.  Cold Bay would be a l o g i s t i c a l  c e n t e r  
f o r  t h e  probab le  l ease  a c t i v i t i e s  t o  t a k e  p l a c e  i n  t h e  1980's .  
Bottom f i s h e r i e s  i s  another  new i n d u s t r y  t h a t  w i l l  be deve lop ing  i n  
t h e  area  i n  t h e  n e x t  decade t h a t  m i g h t  a f f e c t  Cold Bay. 

These i n d u s t r i e s  seem t o o  e x o t i c  f o r  geothermal energy a p p l i c a t i o n  
f o r  t h e  present .  Exper imenta l  aquacu l tu re  o r  a g r i c u l t u r a l  app l  i- 
c a t i o n s  would be a l o g i c a l  use of t h e  geothermal resources.  

ENVIRONMENT: EXTRACTED FROM THE SOUTHWEST REGIONAL PROFILE 

The summer temperatures average 40" t o  55°F (4 "  t o  13"C), w i n t e r  
28" t o  35°F ( -2  t o  1°C). Extremes of -13" t o  78°F (-20 t o  26°C) 
have been recorded.  The winds average SSE 17.1 k t s .  Annual 
h e a t i n g  degree days average 10,000. P r e c i p i t a t i o n  averages 33" 
( 8 4  cy )  w i t h  $2" (132 cm) of snow. Mean annual r u n n o f f  equa ls  
3 ft. /sec/mi. . 
The dominant f l o r a  i s  m o i s t  tundra.  Caribou, moose and g r i z z l y  
bear  a r e  abundant i n  t h i s  area. T h i s  i s  one o f  t h e  ma jo r  f l yaway  
s topovers  f o r  m i g r a t o r y  water fowl .  Salmon, c rab  and shr imp a r e  
abundant i n  t h e  v i c i n i t y .  

Vo lcan ic  se ismic  a c t i v i t y  imposes c e r t a i n  env i ronmenta l  hazards 
t h a t  have t o  be taken i n t o  account. 

KEY CONTACT: City Manager, K ing  Cove 

REFERENCE: 

Geotherm F i l e  
Waring, 1917 
Southwest Regional P r o f i l e  
M i l l e r ,  1973 
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SITE: Emmons 

RESOURCE: Repor ted Ho t  Spr ings  (Waring, 1917) 

LATITUDE & LONGITUDE: Approx. 55' 18'  N; 162" 0 2 '  W .  

QUADRANGLE: Co ld  Bay, T54S, R86W, SM Approx. 

BARRIER: Remote 

RECOMMENDATION: E x p l o r a t i o n  

DESCRIPTION: 

Located w i t h i n  t h e  P a v l o f  Volcano P.G.R.A. 236,150 ac res  (95,574 
hec ta res ) .  The s p r i n g s  a r e  assoc ia ted  w i t h  t h e  l a v a  rocks  o f  Mount 
Emmons near  Pav lo f  Volcano. There a r e  severa l  main sp r ings ;  a l s o  
fumeroles on t h e  southwest s lope  of M t .  Hague. The f l o w  i s  s a i d  t o  
be l a r g e .  (Waring, 1965) 

The s p r i n g s  i s s u e  near  t h e  c o n t a c t  between t h e  o l d e r  T e r t i a r y  
v o l c a n i c s  o f  t h e  Mount Du t ton  s e r i e s  and t h e  P a v l o f  Vo lcan ics  t h a t  
t h e  s p r i n g s  a r e  assoc ia ted  w i th .  

The A l e u t i a n  range i s  an a c t i v e  v o l c a n i c  and se i sm ic  zone. 
M t .  P a v l o f  has a ve ry  a c t i v e  v o l c a n i c  h i s t o r y .  The most r e c e n t  
a c t i v i t y  took p l a c e  i n  1977, w i t h  Pav lo f  sending smoke i n t o  t h e  
s t ra tosphere .  

SOCIO-ECONOMIC:  

Land w i t h i n  t h e  P.G.R.A. has been s e l e c t e d  by  Tanadgu is ix  V i l l a g e  
C o r p o r a t i o n  f rom S t .  Paul I s l a n d  under  terms o f  t h e  Alaska N a t i v e  
Claims Se t t l emen t  Act. Conso l ida ted  O i l  and Gas has non- 
c o m p e t i t i o n  o i l  and gas l eases  w i t h i n  t h e  P.G.R .A .  

I t  i s  unknown whether  t h e  n a t i v e  c o r p o r a t i o n  s e l e c t e d  t h e  s p r i n g s  
s i n c e  t h e  p r e c i s e  l o c a t i o n  i s  i n  ques t i on .  I t  appears they  d i d  
not ,  which would p u t  t h e  l a n d  t i t l e  i n  t h e  hands o f  t h e  Bureau o f  
Land Management. 

The n e a r e s t  p o p u l a t i o n  i s  Be lko fosk i ,  15 m i l e s  (24  km) t o  t h e  
south. T h i r t y - f o u r  people l i v e  i n  t h e  area. T r a n s p o r t a t i o n  t o  
B e l k o f o s k i  i s  l i m i t e d  t o  seaplanes and boats  m a i n l y  from King  Cove. 
The h e a t i n g  and e l e c t r i c a l  needs a r e  s u p p l i e d  by  o i l .  (Rura l  
Energy Survey) 

I t  would appear t h a t  no end u s e r  i s  i n  t h e  v i c i n i t y .  The cash 
economy i n  t h e  Alaska Pen insu la  i s  p r e s e n t l y  based on f i s h i n g .  
There i s  a deve lop ing  r e d  meat i n d u s t r y  i n  t h e  A l e u t i a n s  and 
perhaps someday t h e  s p r i n g s  c o u l d  be t i e d  i n  w i t h  one o f  t h e  
i n d u s t r i e s .  
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E x p l o r a t i o n  shou ld  be t h e  f i r s t  p r i o r i t y  i n  f u t u r e  a c t i v i t i e s  here. 

ENVIRONMENT: EXTRACTED FROM SOUTHWEST REGIONAL PROFILE 

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Cold Bay, 30 m i l e s  
( 4 8  km) west and 2,500' (762 m) l e s s  i n  e l e v a t i o n .  Summer temper- 
a t u r e s  t h e r e  average 40" - 55°F (4"  t o  13°C); w i n t e r  28" - 35°F 
( -2 "  t o  1°C). Extremes of -13" and 78°F (-25" and 25°C) have been 
recorded.  The y e a r l y  h e a t i n g  degree days average 10,000. 

The dominant f l o r a  i s  a l p i n e  muskeg. M t .  Hague i s  a denning area  
f o r  g r i z z l y  bear. Car ibou and moose a r e  found w i t h i n  t h e  P.G.R.A. 

There i s  an env i ronmenta l  r i s k  f o r  se i sm ic  and v o l c a n i c  a c t i v i t y .  

KEY CONTACT: 

Tanadgu is ix  V i1  l a g e  Corpo ra t i on  
S t .  Paul I s l a n d  
Conso l ida ted  O i l  & Gas 

REFERENCE: 

Waring, 1965 
Southwest  Regi onal P r o f  il e 
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SITE: Balboa 

RESOURCE: Ho t  Spr ings  Reported Waring, 1917) 

LATITUDE & LONGITUDE: 55"  38 '  N; 160" 3 4 '  W. 

QUADRANGLE: P o r t  M o l l e r ,  T53S, R74W, SM Approx. 

BARRIER: Remote 

RECOMMENDATION: E x p l o r a t i o n  

DESCRIPTION: 

Located w i t h i n  t h e  Balboa P.G.R.A. , 23,040 acres  (9,325 h e c t a r e s ) .  
Waring symbol izes a h o t  s p r i n g s  occurance a t  t h e  head o f  Balboa Bay 
i n  h i s  1917 Water Resources Report.  

The rock  types i n  t h e  area of t h e  r e p o r t e d  s p r i n g s  a r e  T e r t i a r y  
v o l c a n i c  rocks, commonly basal t i c  and a n d e s i t i c  f lows,  i n c l u d i n g  
some r y o l i t e .  W i t h i n  t h e  area  t h e r e  a r e  ou tc rops  o f  igneous i n -  
t r u s i v e  rocks  o f  p r o b a b l y  Cretaceous age (Sel  kregg, 1976). 

SOCIO-ECONOMIC:  

The l a n d  w i t h i n  t h i s  P.G.R.A. has been s e l e c t e d  b y  t h e  S t .  Paul 
V i1  l a g e  Corpo ra t i on  under  terms o f  t h e  Alaskan N a t i v e  Claims 
Se t t l emen t  Act. 

There i s  a po r tage  shown on t h e  P o r t  M o l l e r  Quadrang le  map t h a t  
crosses the  Alaskan Pen insu la  from Balboa Bay t o  t h e  south  and 
Henerdeen Bay. Fos te rs  Camp i s  shown on t h e  Balboa s i d e  o f  t h e  
po r tage  which would be i n  t h e  genera l  v i c i n i t y  o f  t h e  r e p o r t e d  
s p r i n g .  

The n e a r e s t  p o p u l a t i o n  c e n t e r  i s  Sand Po in t ,  15  m i l e s  (24  km) t o  
t h e  south across  Unga S t r a i t .  The major  base f o r  t h e  cash economy 
t h e r e  i s  f i s h i n g .  

I f  s u f f i c i e n t  resource  e x i s t s  i n  Balboa Bay, perhaps some aqua- 
c u l t u r e  o r  salmon p rocess ing  u t i l i z a t i o n  c o u l d  be developed. The 
p r imary  o b j e c t i v e  now shou ld  be t o  develop a d a t a  base by  do ing  
some e x p l o r a t i o n .  

ENVIRONMENT: EXTRACTED FROM THE SOUTHWEST REGIONAL PROFILE 

The n e a r e s t  c l  i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Sandpoint .  There 
w ind  averages South 10.3 k t s .  P r e c i p i t a t i o n  averages 43" (109 cm), 
i n c l u d i n g  98" (259 cm) snow. Summer temperatures average 34" t o  
54°F ( 5 "  t o  13"C), w i n t e r  13" t o  31OF (-10' t o  -1°C). Extremes o f  
11" and 74°F (-12" t o  23°C) have been recorded.  Annual h e a t i n g  
degref  days y e r a g e  about  10,000. Mean annual runof f  averages 
4 ft. /sec/mi. . 
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The d & i n a n t  f l o r a  i s  h igh  b rush  g r a d i n g  t o  a l p i n e  tund ra  a t  h i g h e r  
a l t i t u d e s .  Moose, bear  and c a r i b o u  f requent  t h i s  bay. Mar ine 
mammals, salmon, shr imp and c rab  a r e  found on t h e  coas t .  

The endangered Pereg r ine  Falcon i s  found he re  as w e l l .  

KEY CONTACT: Tanadgusix Vi1 l a g e  Corpo ra t i on  

REFERENCE: 

Waring, 1917 
Southwest Regional P r o f  il e 
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SITE: P o r t  Heiden 

RESOURCE: Reported Ho t  Spr ings  (Waring, 1917) 

LATITUDE & LONGITUDE: 56" 41 '  N; 158" 5 0 '  W .  Approx. 

QUADRANGLE: Ch ign ik ,  T40S, R60W, SM Approx. 

BARRIER: Remote 

RECOMMENDATION : Ex p l  o r a t  i on 

DESCRIPTION: 

Located near  t h e  B lack  Peak P.G.R.A., 137,456 ac res  (55,628 
h e c t a r e s ) .  Hot  s p r i n g s  have been r e p o r t e d  near  t h e  shore  on t h e  
Near Bay o f  P o r t  Heiden. There has been no c o n f i r m a t i o n  i n  t h e  
l i t e r a t u r e  s i n c e  t h i s  e a r l y  r e p o r t  b y  Waring. The lower  lands  i n  
t h e  v i c i n i t y  o f  P o r t  Heiden a r e  covered l a r g e l y  w i t h  Q u a t e r n a r y  
g r a v e l s  and sands t h a t  o v e r l i e  rocks  r e p o r t e d  t o  be coa l  b e a r i n g  
wh ich  may be o f  Cretaceous age. The h o t  wa te r  p o s s i b l y  i s s u e s  i n  
t h e  l o w e r  Qua te rna ry  lands  from t h e  u n d e r l y i n g  o l d e r  depos i t s .  
(Waring, 1917). 

The s p r i n g s  a r e  i n  t h e  p r o x i m i t y  o f  t h e  dormant B lack  Peak Volcano 
t o  t h e  south. 

SOCIO-ECONOMIC:  

The S t a t e  of Alaska has s e l e c t e d  t h e  l a n d  he re  under  terms o f  t h e  
Statehood Act. Meshik N a t i v e  V i1  l a g e  Corpo ra t i on  has s e l e c t e d  
l ands  t o  t h e  e a s t  up t o  t h e  town o f  P o r t  Heiden. 

P o r t  Heiden i s  t h e  n e a r e s t  v i l l a g e ,  15 m i l e s  (24  km) t o  t h e  e a s t  
ac ross  P o r t  Heiden Bay. .The p o p u l a t i o n  i s  seven ty - f i ve .  F o s s i l  
f u e l s  a r e  p r e s e n t l y  used t o  space h e a t  and produce e l e c t r i c i t y .  
F i f t e e n  new H.U.D. hous ing  u n i t s  a r e  t o  be b u i l t .  There i s  an 
a i r p o r t  and barge s e r v i c e  t o  P o r t  Heiden. (Rura l  E l e c t r i c  Survey) .  

The cash economy o f  P o r t  Heiden/Meshik a rea  i s  based on t h e  f i s h i n g  
i n d u s t r y .  Some o i l  e x p l o r a t i o n  has occured i n  t h e  area. P o r t  
Heiden a i r s t r i p  was b u i l t  as  a m i l i t a r y  f i e l d  d u r i n g  t h e  war. Some 
remnants o f  t h e  m i l i t a r y  remain. 

Much o f  t h e  energy o f  t h e  v i l l a g e  i s  i n v o l v e d  i n  subs is tence  
l i v i n g .  A g r i c u l t u r a l  use o f  t h e  s p r i n g s  would f i t  ve ry  w e l l  i n t o  
t h e  v i 1  l a g e ' s  subs is tence  economy. 

P r e s e n t l y  t h e  s p r i n g s  should be i n c l u d e d  i n  an e x p l o r a t i o n  e f f o r t  
t o  de termine t h e  e x t e n t  o f  t h e  resource.  
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ENVIRONMENT: EXTRACTED FROM SOUTHWEST REGIONAL PROFILE 

The summer temperatures a t  P o r t  Heiden average 40" t o  59°F (4 "  t o  
15°C); w i n t e r  14" t o  33" (-10" t o  1"C), w i t h  extremes o f  -25" and 
82°F (-31 " and 28OC) recorded. Annual p r e c i p i t a t i o n  averages 13" 
(33  cm) i n c l u d i n g  29" (74  cm) o f  snow. Annual 8 e a t i n g  d fg ree  days 
average 10,800. Mean annual r u n o f f  equa ls  2 ft. /sec/mi. . 
The dominant f l o r a  i s  wet  tundra.  Koose, c a r i b o u  and bear  a r e  
found i n  abundance. Mar ine mammals, n e u r i t i c  b i r d s  and m i g r a t o r y  
wa te r fow l  a l l  u t i l i z e  t h e  waters  o f  t h i s  area. 

The Alaska Pen insu la  i s  p a r t  of one o f  t h e  w o r l d ' s  most a c t i v e  
v o l c a n i c  and se ismic  zones. Re1 a t e d  env i ronmenta l  hazards a r e  p a r t  
o f  any e n t e r p r i s e  here. 

KEY CONTACT: Vi1 l a g e  Counc i l ,  Meshik 

RE F E RE N C E : 

Waring, 1917 
Southwest Reg i onal Prof i 1 e 

\ 
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SITE: S t a n i u k o v i c h  

RESOURCE: Hot  Sp r ings  (Waring, 1917) 

LATITUDE & LONGITUDE: 55" 51 '  45'' N; 

QUADRANGLE: P o r t  Mol l e r ,  T50S, R73W, 

BARRIER:  None 

RECOMMENDATION: Agr ibus iness  and Exp 

DESCRIPTION: 

160' 

SM 

o r a t  

29 '35"  W. 

on 

The h o t  sp r ings  i s  l o c a t e d  on t h e  southwest  s i d e  o f  P o r t  M o l l e r  
Bay, n o r t h  of Mud Bay w i t h i n  t h e  S t a n i u k o v i c h  P.G.R.A., 16,937 
ac res  (6,854 h e c t a r e s ) .  The h o t  s p r i n g  i s  s i t u a t e d  a t  t h e  head o f  
a s h a l l o w  g u l l y  t h a t  d r a i n s  south  and f o l l o w s  t h e  base o f  a bedrock 
r i d g e .  The r i d g e  l i e s  a t  t h e  apex o f  a cuspate  b a r  o r  r a i s e d  beach 
w i t h  an e l e v a t i o n  o f  app rox ima te l y  15 '  (3.5 m). The su r round ing  
area  i s  u n d u l a t i n g  and has severa l  middens ( e a r l y  N a t i v e  r e f u s e  
heaps) up t o  6 '  ( 2  m) h igh .  I n land ,  t h e  t e r r a i n  i s  dominated by  
t h e  eroded S t a n i u k o v i c h  Mountain, r i s i n g  2,500' (762 m). (Waring, 
191 7 )  

R e g i o n a l l y ,  t h e  area  i s  u n d e r l a i n  by  T e r t i a r y  v o l c a n i c  and sed i -  
mentary  rocks  t h a t  form t h e  mountains south  and west o f  t h e  s i t e .  
L o c a l l y ,  t h e  bedrock r i d g e  fran which t h e  sp r ings  i s s u e  i s  sand- 
s tone  t h a t  d i p s  15' t o  t h e  west. The s o i l s  i n  t h e  area  a r e  sandy 
(Baker, 1977). 

The Alaska Pen insu la  Mesozoic coa l  p r o v i n c e  i s  p a r t i a l l y  w i t h i n  t h e  
P.G.R.A. as w e l l .  C e r t a i n  gas and o i l  e x p l o r a t i o n  ho les  a r e  
l o c a t e d  across  Herendeen Bay t o  t h e  west  (Se lk regg,  1976). 

The h o t  s p r i n g  i ssues  f rom a poo l  11 ' x 4 '  ( 3  m x 3.6 m) f e e d i n g  a 
s t ream t h a t  d r a i n s  t o  t h e  sou th  i n t o  a cove. The tempera ture  o f  
t h e  pool  i s  69°C and t h e  d i scha rge  i s  80 g p  (300 lpm) (Baker, 
1977). 

Geo log ic  hazards i n c l u d e  h i g h  r i s k s  f o r  vo lcan ism and s e i s m i c i t y  
w i t h  P a v l o f  Volcano w i t h i n  70 m i l e s  (112 km) and Veniaminof, 50 
m i l e s  (80 km) . 
The low topography of t h e  s i t e  exposes i t  t o  p o t e n t i a l  hazards from 
tsunamis. The chemical a n a l y s i s  o f  t h e  h o t  s p r i n g s  waters  are:  

;i; 
NO 
Phasphate, Or tho  
A1 k a l i n i t y ,  B i ca rbona te  17* 
A1 k a l  i n i  ty, Carbonate 0 

0.25* c02 

0.16* 
1.6* 
0.2 
0.25 
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1 

C h l o r i d e  
TDS 
Hardness ( T o t a l  
F 

::4 
cu 
Ca 
Na 
K 
Ag 
Pb 
Cd 
C r  
S i02  
A1 
As 
B 
Fe 
Mg 
Mn 
N i  
Sb 
Zn 
Hg 
V 
Conductance (umohs/cm) 
**Temperature ("C) 
PH 
Date 

1500* 
3022* 

480 

50 
1.9* 

0.005 
0.008* 
61* 

zoo* 
14* 
0.00015 
0.3* 
0.003 
0.0012 
8 
0.1 9* 
0.032 
2.8 
0.94 
1 .o 
0.008 
0.1 
0.025 
0.002 
0.001 
0.01 

3750 
25 

8.1* 
5-22-77 

* Exceeds ADFG w a t e r  qual i ty c r i t e r i a  f o r  salmon aquacu l tu re .  
** Temperature a t '  which chemical a n a l y s i s  was accompl i shed.  

SOCIO-ECONOMIC: 

Approx imate ly  twen ty  acres  o f  lands,  which i n c l u d e  t h e  h o t  spr ings ,  
a r e  recorded as be ing  s u b j e c t  t o  a m i n e r a l  s p r i n g s  l e a s e  (#AA-6465) 
b y  t h e  BLM t o  A r t h u r  H. Johnson, Box 272, South Naknek, Alaska. 
Surrounding lands  have been s e l e c t e d  by  t h e  S t a t e  o f  Alaska. 

,, T r a n s p o r t a t i o n  t o  t h e  s i t e  i s  p o s s i b l e  from P o r t  M o l l e r ,  9 m i l e s  
(14  km) across  t h e  bay by boa t  o r  a i r c r a f t .  Access t o  P o r t  M o l l e r  
i s  v i a  b o a t  o r  a i r  from Cold  Bay, 103 m i l e s  (168 km). Telephone 
communications e x i s t  a t  P o r t  Mol l e r .  

S u f f i c i e n t  sand and g rave l  f o r  c o n s t r u c t i o n  a r e  a v a i l a b l e  from t h e  
beach and s h o r e l i n e  b l u f f s .  

There seems t o  have been a l a r g e  n a t i v e  v i l l a g e  near  t h e  s p r i n g s  a t  
one t ime, f o r  r u i n s  o f  h u t s  s t i l l  remained i n  1917. They were h a l f  
b u r i e d  b y  heaps o f  clam s h e l l s  6-8' t h i c k .  Temporary camps of 
n a t i v e  hun te rs  were a l s o  found a t  t h a t  t i m e  (Waring, 1917). 
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The economy o f  t h e  P o r t  M o l l e r  and Nelson Lagoon v i l l a g e s  a r e  
subs is tence and f i s h i n g .  There i s  no cannery, as t h e y  process t h e  
f i s h  a t  K ing  Cove. A g r i c u l t u r a l  u t i l i z a t i o n  m i g h t  be u s e f u l ,  as 
t h e  c o s t  o f  f r e s h  vegetab les  i s  ex t reme ly  h igh .  

ENVIRONMENT: EXTRACTED FROM SOUTHWEST REGIONAL PROFILE 

The c l i m a t e  a t  P o r t  M o l l e r  i s  c h a r a c t e r i z e d  b y  h i g h  winds. The 
average w ind  speed i s  sou th  a t  10.3 knots .  Summer temperatures 
range f rom 34-54°F (1-12°C) and w i n t e r  i s  13-31°F (-10 t o  0°C). 
Extremes o f  11 and 74°F ( -11 and 23°C) have been recorded.  
t a t i o n  averages 43" (109 cm) w i t h  98" (249 cm) o f  snow. Annual 
h e a t i n g  degree days equal 9,900. 

There  a r e  no streams f l o w i n g  p a s t  t h e  h o t  spr ings .  A smal l  l a k e  
about  300,000 square f e e t  i s  i n  t h e  area. Groundwater may 
exper ience  sa l  twa t e r  i n t r u s i o n .  

P r e c i p i -  

The dominant  f l o r a  i n  t h e  area  i s  muskeg. Fauna i n c l u d e s  ca r ibou ,  
g r i z z l e y  bear  and t h e r e  i s  a ma jor  s topover  f o r  emperor geese. 
Crab, sea mammals, salmon and o t h e r  wa te r fow l  a r e  a l s o  found he re  
i n  s i g n i f i c a n t  numbers. 

KEY CONTACT: A r t h u r  H. Johnson 

REFERENCE: 

Baker, e t .  a1 , F i s h  Hatchery Study 
Southwest Regional  P r o f  i 1 es 
Waring, 1917 Spr ings  Repor t  
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SITE: Mother '  Goose (Baker, 1977) 

RESOURCE: Hot  Sp r ings  

LATITUDE & LONGITUDE: 57" 10 '  *40" N, 157" 00 '  53" W. 

QUADRANGLE: Ugashik, T35S, R48W, SM 

BARR1 ER: Remote 

RECOMMENDATION: 

DESCRIPTION: 

The h o t  s p r i n g s  area i s  l o c a t e d  on t h e  n o r t h e r n  s lopes  o f  
M t .  Chiginagak, w i t h i n  t h e  Mother Goose Lake P.G.R.A., 76,374 acres  
(31,084 hec ta res ) .  The sp r ings  a r e  l o c a t e d  w i t h i n  a narrow v a l l e y  
about  one -ha l f  m i l e  (.8 km) wide and o r i e n t e d  r o u g h l y  no r th -sou th  
w i t h  i n c r e a s i n g  e l e v a t i o n s  toward t h e  south. Volcano Creek f l o w s  
th rough t h e  c e n t e r  of t h e  v a l l e y .  The v a l l e y  i s  r e l a t i v e l y  f l a t  
bottomed. T h i s  v a l l e y  t u r n s  westward i n t o  a l a r g e r  v a l l e y  t h a t  
d r a i n s  i n t o  Mother  Goose Lake. 

M t .  Chig inagak i s  a vo lcano composed o f  b a s a l t i c  and a n d e s i t i c  
f l ows .  The lower  f lanks  of t h e  mounta in on t h e  no r thwes t  s lope  a r e  
u n d e r l a i n  by Cretaceous and J u r a s s i c  sandstones, s i 1  t s tones ,  con- 
g lomerates and 1 imestones. The vo lcano has e r r u p t e d  t w i c e  s i n c e  
1700 (Baker, 1977). 

A Whi te  m ine ra l  c o a t i n g  i s  p resen t  on most o f  t h e  bou lde rs  i n  t h e  
upper  Volcano Creek channel , o r i g i n a t i n g  from t h e  h i g h l y  m i n e r a l  - 
i z e d  wa te r  i s s u i n g  from t h e  base of t h e  volcano. 

Most h o t  water  f l ows  d i r e c t l y  i n t o  t h e  smal l  s t ream on t h e  west 
marg in  o f  Volcano Creek v a l l e y .  Seepage i s  apparent  on a smal l  
bench 40-50' (12  t o  15 m) above t h e  main h o t  s p r i n g  area, and a l s o  
u p h i l l  from t h e  h o t  sp r ings  area. Flow he re  i s  min imal  and i s  
p robab ly  l e s s  than 10 gpm ( 8  lpm).  

Most  wa te r  i ssues  from a h o l e  i n  bedrock 8-12" (20  t o  30 cm) i n  
d iameter .  The f low i s  about  100 gpm (378 lpm) w i t h  a tempera ture  
o f  65°C (Baker, 1977). Chemical a n a l y s i s  i s :  

%; 
NO 
Phas pha te ,  Or tho  
A1 ka l  i n i t y ,  B icarbonate  
A1 k a l  i n i  ty, Carbonate 
co 
C h?or i de 
TDS 
Hardness ( T o t a l )  
F 

390 

0.24* 
0.12* 
0.7 
0.25 

35 
0 
5* 

455* 
2298* 
1144 

0.2 



A 

s04 Se 

cu 
Ca 
Na 
K 
Ag 
Pb 
Cd 
C r  
S i02  
A1 
As 
B 
Fe 
Mg 
Mn 
N i  
Sb 
Zn 
Hg 
V 
Conductance (umohs/crn) 
**Temperature ("C) 
PH 
Date 

2 ooo* 
0.002 
0.024* 

160* 
195* 
40* 

0.0008 
0.002 
0.0003 
0.0012 

0.47* 
0.038 
1 .o 
0.05 

0.009 
0.035 
0.054 
0.001 
0.001 
0.01 

80 

130* 

2000 
25 

7.1 
6-2-77 

* 
** Temperature a t  which chemical a n a l y s i s  was accomplished. 

Exceeds ADFG wa te r  q u a l i t y  c r i t e r i a  f o r  salmon aquacu l tu re .  

Geo log ic  hazards a r e  p r e s e n t  i n  t h e  forms o f  v o l c a n i c  a c t i v i t y .  
There i s  a l s o  q u i t e  a h i g h  se ismic  problem. 

SOCIO-ECONOMIC: 

Approx imate ly  520 ac res  (210 h e c t a r e s )  sur round ing  t h e  h o t  s p r i n g s  
a r e  s u b j e c t  t o  a m i n e r a l  s p r i n g s  l e a s e  #A 058587), i ssued by  t h e  
BLM t o  Alaska S a f a r i ,  Inc., Box 6221, Anchorage, Alaska. Ad jacen t  
l ands  have been s e l e c t e d  acco rd ing  t o  t h e  N a t i v e  Claims Se t t l emen t  
A c t  by  Koniag, I nc .  

Access i s  ex t reme ly  d i f f i c u l t  anywhere i n  t h e  v i c i n i t y  o f  Mother  
Goose Lake. Eve ry th ing  must be a i r l i f t e d .  The n e a r e s t  f a c i l i t i e s  
and resources  a r e  a t  K ing  Salmon, 110 m i l e s  (176 km) away. 

Cons iderab le  q u a n t i t i e s  of sand and g rave l  shou ld  be a v a i l a b l e  
w i t h i n  t h e  f l o o d p l a i n  of Volcano Creek s u i t a b l e  f o r  c o n s t r u c t i o n  
m a t e r i a l .  

No recanmendation i s  made f o r  u t i 1  i z a t i o n .  
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ENVIRONMENT: EXTRACTED FROM SOUTHWEST REGIONAL PROFILES 

There a r e  no c l i m a t o l o g i c a l  s t a t i o n s  i n  t h e  v i c i n i t y .  Es t imated 
summer temperatures a r e  i n  t h e  5OOF's (about  10°C); w i n t e r  i s  10°F 
(-12°C). 

Water c o n d i t i o n s  a r e  ve ry  m i n e r a l i z e d  w i t h  p robab le  f r e e z i n g  up i n  
t h e  w i n t e r .  

Dm' inant  f l o r a  i s  muskeg w i t h  shrubs up t o  8 '  ( 2  m). Salmon a r e  
r e p o r t e d  i n .  t h e  c reek  (Baker, 1977). 

KEY CONTACT: Alaska S a f a r i ,  I nc .  

REFERENCE: 

Baker, F i s h  Hatchery Study 
Sel kregg, Southwest Regional  P r o f i l e s  
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SITE: P e u l i k  

RESOURCE: Reported Ho t  Spr ings (Waring, 1917) 

LATITUDE & LONGITUDE: 57" 51 '  55" N; 156" 29 '  5 5 "  W .  Approx. 

QUADRANGLE: Ugashik D-2, T27S, R44W, S e c t i o n  9, SM 

8 

BARRIER:  Remote, I nc luded  i n  N a t i o n a l  Monument 

RECOMMENDATION: 

DESCRIPTION: 

Located w i t h i n  t h e  M t .  P e u l i k  P.G.R.A., 87,000 ac res  (35,209 
hec ta res ) .  On t h e  southwest shore  of Becharof  Lake, nea r  t h e  base 
o f  Mount P e u l i k ,  h o t  sp r ings  were r e p o r t e d  t o  Waring i n  h i s  1917 

' r e p o r t .  He specu la ted  t h a t  t h e  issuance o f  t h e  h o t  water  was 
r e l a t e d  t o  t h e  v o l c a n i c  a c t i v i t y  of M t .  P e u l i k .  The rock  f o r m a t i o n  
near  t h e  s p r i n g s  c o n s i s t s  of sandstone of J u r a s s i c  age. 

M t .  P e u l i k  vo lcano r i s e s  a mere 5 m i l e s  (8  km) t o  t h e  south  o f  t h e  
s p r i n g  issuance.  

There a r e  two s p r i n g  systems: . West i s  Ukinek and Gas Rock Spr ings .  
West Ukinek i s  l o c a t e d  T27S, R44W, S e c t i o n  9. Gas Rock Spr ings  i s  
l o c a t e d  i n  T27S, R44W, S e c t i o n  20. 

Gas Rock Spr ings  has a f l o w  r a t e  of 15 gpm a t  53°C. The waters  
s p e c i f i c  conductence 65,850 umh/cm (Geotherm F i l e ) .  

A Uk inek  Spr ings  i s  a pool  i n  t h e  bot tom o f  a Maar. I t  has a 
tempera ture  o f  81OC and a s p e c i f i c  conductance o f  17,740 (Geotherm 
F i l e ) .  

SOCIO-ECONOMIC:  

The l a n d  i n  t h i s  l o c a l i t y  .was wi thdrawn as a v i l l a g e  d e f i c i e n c y  
w i thd rawa l  under  terms o f  t h e  A laskan N a t i v e  Claims Se t t l emen t  Ac t .  
The S t a t e  o f  Alaska has s e l e c t e d  l ands  t o  t h e  South under  terms o f  
t h e  Statehood Act .  

The n e a r e s t  v i l l a g e  i s  Kanatak, 25  m i l e s  (40  km) t o  t h e  Southwest. 
A po r tage  e x i s t s  over  t h e  mounta ins t o  Becharof  Lake. Egegik 
V i l l a g e  i s  l o c a t e d  a t  t h e  mouth of  t h e  Egegik R i v e r  which d r a i n s  
Becharof  Lake i n t o  B r i s t o l  Bay. Both  of these v i l l a g e s  a r e  many 
m i l e s  away. Each have l e s s  than 100 peop le  i n  t h e i r  v i l l a g e .  O i l  
e x p l o r a t i o n  w e l l s  have been d r i l l e d  t o  t h e  south  o f  M t .  Peu l i k .  

There i s  no apparent  u s e r  i n  t h i s  area. There has been no 
e x p l o r a t i o n  e f f o r t  t o  da te  t h a t  has con f i rmed  t h e  resource.  Any 
f u t u r e  p l a n n i n g  w i l l  be c o n t i n g e n t  upon such an e f f o r t .  
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The shores and area  around Becharof  Lake have been des ignated  as a 
n a t i o n a l  monument under  t h e  a u t h o r i t y  of t h e  A n t i q u i t i e s  A c t  as o f  
December 1, 1978. T h i s  was accomplished th rough P.L.O. 5654. 

ENVIRONMENT: EXTRACTED FROM SOUTHWEST REGIONAL PROFILE 

Summer tempera ture  average es t ima tes  of 45" t o  75°F (7" t o  24OC) 
can be e x t r a p u l a t e d  from data  a t  P o r t  Heiden. Extremes o f  -50' 
(-46OC) and 80°F (27°C) can be expected. Hea t ing  degree days 
average 11,200. 

The dan inan t  f l o r a  i s  m o i s t  tundra. Moose, bear  and some c a r i b o u  
a r e  found i n  t h e  area. The l a k e  shore  i s  a low d e n s i t y  water fowl  
range. Becharof Lake has numerous f r e s h  wa te r  as w e l l  as runs o f  
a n ad r omo u s f i s h . 
The v o l c a n i c  and se ismic  r e l a t e d  env i ronmenta l  hazards have t o  be 
taken i n t o  account .  

KEY CONTACT: Manager, Becharof  Na t iona l  Monument 

REFERENCE: 

Waring, 1917 
Southwest Regional P r o f i l e s  
Geotherm, 1978 
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Southcentral Region 



SOUTHCENTRAL REGION 

( E x t r a c t e d  from Southcen t ra l  Regional P r o f i l e . )  

I n t r o d u c t i o n  

The Sou thcen t ra l  r e g i o n  i n c l u d e s  areas d r a i n i n g  i n t o  t h e  G u l f  o f  A laska 
between 141 degrees West l o n g i t u d e  and Stepovak Bay on t h e  Alaska Pen- 
i n s u l a .  The area, app rox ima te l y  53.1 m i l l i o n  acres  i n  s i z e ,  i s  char -  
a c t e r i z e d  by  rugged mountainous t e r r a i n  sur round ing  ma jo r  d ra inage  
bas ins .  

C1 imate  

The c l i m a t e  o f  Sou thcen t ra l  A laska fa1 Is i n t o  t h r e e  d i s t i n c t i v e  zones: 
The c o a s t a l  a rea  and i s l a n d s  f a l l  i n t o  t h e  m a r i t i m e  zone. T h i s  a rea  i s  
c h a r a c t e r i z e d  by heavy p r e c i p i t a t i o n  and r e l a t i v e l y  m i l d  temperatures.  
The i n t e r i o r  r e g i o n  exper iences c o n t i n e n t a l  zone weather. Temperature 
ranges a r e  g r e a t e r  and t h e r e  i s  l e s s  p r e c i p i t a t i o n .  There i s  a l s o  a 
t r a n s i t i o n a l  zone where t h e  weather c o n d i t i o n s  average between t h e  
m a r i t i m e  and c o n t i n e n t a l  zones. Temperatures here  usual 1~1' resemble t h a t  
o f  c o n t i n e n t a l  zone b u t  t h e r e  i s  more p r e c i p i t a t i o n  and s u r f a c e  winds 
a r e  t e r r a i n - o r i e n t e d ,  b u t  n o t  so much as t h e  i n t e r i o r .  

I n  t h e  m a r i t i m e  zone, annual p r e c i p i t a t i o n  amounts t o  about  60" (152 cm) 
p e r  y e a r  w i t h  areas r e c e i v i n g  as much as 200" (508 cm). Temperatures 
u s u a l l y  reach t h e  upper  50 ' sF  ( 1 0 ' s  C) i n  t h e  summer, and t h e  mean 
seldom f a l l s  below t h e  low 20 'sF  (7kC) i n  t h e  w i n t e r .  The s t r o n g e s t  
winds a l s o  occu r  i n  t h i s  zone. O f f s h o r e  speeds average between 12-18 
knots .  These winds can reach 100 k n o t s  when channe l led .  

The i n t e r i o r  c l i m a t e  reaches maximum temperatures i n  t h e  summer and a r e  
m o s t l y  i n  t h e  upper  6 0 ' s  (16°C) and mean lows i n  w i n t e r  range from 10 
(-12°C) t o  n e a r l y  30 degrees below zero  f a h r e n h e i t  (-35OC). P r e c i p i -  
t a t i o n  i s  g e n e r a l l y  between 10" (25cm) and 15 i nches  (38cm), t h e  
h e a v i e s t  p r e c i p i t a t i o n  occurs  i n  t h e  mountains. Sur face  winds a r e  l i g h t  
compared t o  those of t h e  coas t .  Channel ing can, however, produce narrow 
bands of extreme wind. 

I n  t h e  t r a n s i t i o n a l  zone, tempera ture  extremes most resemble those o f  
t h e  c o n t i n e n t a l  zone, w h i l e  p r e c i p i t a t i o n  amounts tend t o  range f rom 
l i g h t  10 i nches  (25cm) t o  heavy enough t o  m a i n t a i n  g l a c i e r s .  Su r face  
winds vary .  

Hea t ing  degree days va ry  from 9,000 on t h e  c o a s t a l  r e g i o n s  t o  14,500 i n  
some i n t e r i o r  passes. Genera l l y ,  g rowing  degree days range f rom 900 t o  
2,000. As ,a norm, Alaska, i n c l u d i n g  Sou thcen t ra l ,  does n o t  have 
adequate p r e c i p i t a t i o n  f o r  c r o p  growth. I t  i s  n o r m a l l y  t o o  l i g h t  d u r i n g  
growth  and t o o  heavy d u r i n g  ha rves t .  

Some i n t e r i o r  areas h o s t  permaf ros t .  S o i l  tempera ture  ranges f rom 2C-60 
degrees F. ( 7 "  t o  16°C) i n  Anchorage, as compared t o  21-50 degrees F. 
(7 "  t o  10°C) i n  Gulkana. The number o f  con t inuous  summer f r o s t  f r e e  
days can range from 55 days a t  S t e r l i n g  t o  162 a t  Kenai. 
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Mar ine  Environment 

The coas t1  i n e  o f  Southcent ra l  A laska harbors  cargo  t r a n s p o r t a t i o n  r o u t e s  
l i n k i n g  t h e  b u l k  o f  Alaska w i t h  t h e  r e s t  o f  t h e  wor ld .  Dur ing  t h e  
w i n t e r ,  i n t e n s e  storms move e a s t  across  the  N o r t h  P a c i f i c  Ocean and Gu l f  
of Alaska. Waves o f  g r e a t e r  amp l i t ude  than 12 f e e t  (3.7 M) occur  
s e a s o n a l l y  w i t h  some measuring ove r  30 f e e t  (9M). The sea s t a t e ,  
combined w i t h  pack i ce ,  have made t h e  sea t r a n s p o r t a t i o n  l i n k s  q u i t e  
hazardous. 

The sea i c e  i s  l o c a t e d  p r i m a r i l y  i n  Cook I n l e t .  I n  genera l ,  t h e  i c e  
moves s l o w l y  south and seldom a f f e c t s  sh ipp ing .  T i d a l  a c t i o n  and 
c u r r e n t s  keep t h e  i n l e t  i c e  sha t te red .  The t i d a l  range measured a t  
Anchorage i s  one o f  t h e  h i g h e s t  i n  t h e  wor ld ,  w i t h  a maximum of  38.9 
f e e t  (12M). Mid-channel t i d a l  c u r r e n t s  average 3.8 k n o t s  a t  t h e  Fore- 
l ands  area. Both o f  these extreme c o n d i t i o n s  r e q u i r e  c o n s i d e r a t i o n  i n  
des ign .  

To po g r a p  hy 

The Kenai Pen insu la  forms t h e  e a s t  shore of Cook I n l e t ,  which i s  a g l a -  
c i a t e d  low land o f  outwash p l a i n s  ex tend ing  a long  t h e  Kenai and Chugach 
Mountains. The p o r t i o n  t o  t h e  e a s t  and south  o f  Kachemak Bay i s  q u i t e  
rugged, w i t h  a f j o r d - i n d e n t u r e d  c o a s t l i n e .  The h i g h e r  r i d g e s  o f  b o t h  
mounta in ranges a r e  covered w i t h  g l a c i e r s  and i c e  f i e l d s .  

The Ta lkeetna  Mountains l i e  between t h e  Sus i tna  and Matanuska V a l l e y s  t o  
t h e  n o r t h  o f  Anchorage. These ice-carved mountains s u s t a i n  g l a c i e r s  and 
r i s e  t o  e l e v a t i o n s  o f  6,000 t o  7,000 f e e t  (1,800 t o  2,100 m), dec reas ing  
nor thward  and westward. The summits a r e  remarkab ly  even. 

The western  marg in  of t h e  r e g i o n  i s  formed by  t h e  snow capped A l e u t i a n  
Range which merges w i t h  t h e  Alaska Range. The c r e s t  o f  t h e  range 
averages 7,000 t o  9,000 f e e t  (2,100 t o  2,700 m.) ( W i l l i a m  1958). 
a b l e  among t h i s  c r e s t  a r e  t h e  v o l c a n i c  peaks t h a t  a r e  spaced a long  a 
l i n e  f rom Katmai Park t o  McKin ley Park. These g i a n t s  r i s e  head and 
shou lders  above t h e i r  sur round ing  f o o t h i l  Is and t h e  g r e a t e s t  g i a n t ,  
Dena l i  (McKin ley) ,  a l though n o t  vo l can ic ,  s tands as an anchor  a t  t h e  
n o r t h  end o f  t h i s  s t r i n g  o f  peaks. 

Mot ice-  

The Cook I n l e t - S u s i t n a  lowland,  w i t h  an e l e v a t i o n  from sea l e v e l  t o  500 
f e e t  (150 m), i s  s e t  between these aforement ioned mountains. The low- 
l a n d  i s  c h a r a c t e r i z e d  by  g l a c i a l  fea tures ,  such as mora ines and has two 
branch ing  arms. The Matanuska R i v e r  d r a i n s  t h e  n o r t h e a s t  and t h e  much 
l a r g e r  S u s i t n a  d r a i n s  t h e  nor thwest ,  b o t h  f l o w i n g  i n t o  Cook I n l e t  near  
Anchorage. 

The Gulkana up land and Copper R i v e r  form an i n t e r m o u n t a i n  b a s i n  t h a t  
d r a i n s  t h e  n o r t h e a s t  24,000 square m i l e s  (61,920 sq. km) o f  t h e  r e g i o n .  
T h i s  i s  a r e l a t i v e l y  smooth p l a i n ,  t renched by  t h e  Copper R i v e r  and i t s  
t r i b u t a r i e s .  The e l e v a t i o n  i s  1,000 t o  2,000 f e e t  (300 t o  650 m). The 
b a s i n  i s  bounded by the  Alaska Range on t h e  nor th ,  and t o  t h e  e a s t  by  
t h e  Wrangell  Mountains, t h e  l a t t e r  be ing  a compact c l u s t e r  o f  v o l c a n i c  
peaks r i s i n g  more than 10,000 f e e t  (3,000 m) above t h e  Copper R i v e r  
p la teaus .  
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The Copper R ive r ,  which f l o w s  south  t o  t h e  G u l f  o f  Alaska, separa tes  t h e  
Chugach-Kenai range from t h e  Wrangell  t o  t h e  n o r t h e a s t  and S t .  E l i a s  t o  
t h e  southeas t .  The S t .  E l i a s  Mountains a r e  deso la te ,  icebound and i n -  
a c c e s s i b l e .  Massive, i s o l a t e d  peaks 14,000 t o  n e a r l y  20,000 f e e t  (4,300 
t o  6,600 m) r i s e  a t  i n t e r v a l s  o f  5-30 m i l e s  (8-50 km) from a myr iad  o f  
nar row r i d g e s .  I c e  r i v e r s  o f  t h e  Ber ing-Bagley i c e  f i e l d  d r a i n  t h e  
area. 

The o f f s h o r e  topography i s  a c o n t i n u a t i o n  o f  onshore s t r u c t u r e s  o n t o  t h e  
g e n t l y  s lop ing ,  sha l l ow  c o n t i n e n t a l  s h e l f .  The s h e l f  i s  r e l a t i v e l y  
narrow and reaches i t s  w i d e s t  a t  Kodiak (200-220 mi les/320-355 km wide)  
and narrows nor thward  and eastward. Th is  breaks i n t o  t h e  s t e e p l y  
descending c o n t i n e n t a l  s lope and on to  t h e  ocean b a s i n  c u t  by  t h e  
A l e u t i a n  Trench. 

Geology 

Dur ing  l a t e  Pa leozo ic  and e a r l y  Mesozoic t ime, a sea occupied t h e  south-  
c e n t r a l  reg ion .  A v o l c a n i c  i s l a n d  a r c  e x i s t e d  i n  t h e  genera l  a rea  o f  
t h e  Alaska Range. O lde r  rocks  of t h e  Wrangells, Kenai, Chugach moun- 
t a i n s  and Copper R i v e r  p la teaus  r e f l e c t  t h i s  vo lcanism. The i s l a n d  a r c  
was u p l i f t e d  and deformed d u r i n g  T r i a s s i c  t ime.  

L a t e  T r i a s s i c  seas expanded and v o l c a n i c  a c t i v i t y  con t inued  th rough  
l o w e r  J u r a s s i c .  The l o n g  p e r i o d  o f  sed imen ta t i on  i n  t h e  area  sou th  o f  
t h e  Alaska Range was phased o u t  w i t h  t h e  i n i t i a t i o n  o f  e a r l y  t o  m i d d l e  
J u r a s s i c  i n t r u s i o n s  o f  l a r g e  masses o f  c r y s t a l  l i n e  igneous m a t e r i a l .  
These b a t h o l i t h s  now form t h e  co re  o f  t h e  A leu t i an -A laska  Range and 
Tal kee tna  Mountains. From l a t e  T r i a s s i c  t ime  t o  present ,  igneous 
a c t i v i t y  has been cont inuous  th roughou t  t h e  reg ion .  M ine ra l  a c t i v i t y  
has been assoc ia ted  w i t h  these igneous bodies.  

U p l i f t  and e r o s i o n  o f  these g r a n i t e  bodies d u r i n g  J u r a s s i c  and Cre- 
taceous t imes  p rov ided  t h e  sediments o f  t h e  c o n t i n e n t a l  s h e l f  and 
bas ins .  Sed imenta t ion  con t inued  i n t o  T e r t i a r y  and was accompanied by 
i n t r u s i v e  a c t i v i t y ,  up1 i f t  and de format ion .  Vo lcan ics  b lanke ted  t h e  
Wrangel l  Mountains. 

U p l i f t  d u r i n g  T e r t i a r y  t ime re juvena ted  streams i n  t h e  Tal kee tna  Moun- 
t a i n s .  Flows o f  b a s a l t  poured o v e r  t h e  area  now occup ied  by  t h e  c e n t r a l  
Tal  kee tna  Mountains. I n  t h e  Kenai-Chugach area, u p l i f t  a t  t h e  end o f  
t h e  Cretaceous and e a r l y  T e r t i a r y  t i m e  produced a mounta in range. These 
a n c e s t r a l  mountains were subsequent ly .  worn down and seas once aga in  took  
t h e  main p a r t  o f  t h e  mountains as sediment. Renewed u p l i f t ,  and d e f o r -  
m a t i o n  began i n  l a t e  T e r t i a r y  and has con t inued  t o  t h e  present .  Areas 
o f  h i g h  vo lcan ism s t i l l  e x i s t  today.  

The development of most o f  t h e  p r e s e n t  landscape took p l a c e  i n  Q u a t e r -  
n a r y  t ime.  I n  Sou thcen t ra l  Alaska, g l a c i a l  d e p o s i t s  r e c o r d  a t  l e a s t  
f o u r  m a j o r  P l e i s t o c e n e  g l a c i a t i o n s .  These events  shaped t h e  area  and 
t h e  process con t inues  today.  

The g e o l o g i c  fea tures  of t h e  Sou thcen t ra l  r e g i o n  a r e  c h a r a c t e r i z e d  b y  
acute,  s u b l i n e a r  s t r u c t u r e s ,  t r e n d i n g  p a r a l l e l  t o  t h e  G u l f  o f  Alaska, 
which a r e  h i g h l y  g l a c i a t e d .  
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T h i s  r e g i o n  i s  one o f  t h e  most s e i s m i c a l l y  a c t i v e  i n  N o r t h  America, 
exper ienc ing  thousands o f  earch  shocks each year .  Because o f  t h e  
exposed, y e t  narrow f j o r d  environment, tsunami damage can be e x t e n s i v e  
d u r i n g  ear thquake events, as observed a t  Valdez d u r i n g  t h e  1964 Alaska 
earthquake. 

6.3 

Most  o f  A laska ' s  a c t i v e  vo lcanoes occu r  a long  an a r c u a t e  b e l t  ex tend ing  
over  1,500 m i l e s  (2,500 km) f rom M t .  Spu r r  o p p o s i t e  Anchorage, t o  B u l d i r  
I s l a n d  a t  t h e  extreme e a s t  of t h e  A leu t i ans .  One ma jo r  e x c e p t i o n  occurs  
w i t h i n  t h e  r e g i o n  -- t h a t  be ing  t h e  Wrangell  Mounta in 's  s t r a t o  v o l c a n i c  
p i l e .  These areas form one o f  t h e  most a c t i v e  v o l c a n i c  reg ions  on t h e  
c o n t i n e n t .  Some 28 v o l c a n i c  c e n t e r s  have been a c t i v e  i n  recorded 
h i s t o r y .  Many env i ronmenta l  hazards a r e  assoc ia ted  w i t h  v o l c a n i c  
e rup t i ons .  Large v i o l e n t  exp los ions ,  mudflows, f l a s h  f l oods ,  1 i g h t n i n g  
d ischarge,  earthquakes, sea waves and fa1  l i n g  p y r o c l a s t i c  d e b r i s  can a1 1 
a f f e c t  human a c t i v i t y .  

M ine ra l  Resources 

There a r e  two areas i n  t h e  Kod iak -She l i ko f  area where m ine ra l  occurances 
appear t o  be concen t ra ted  -- around Ch ign ik  and Kodiak I s l a n d ,  Gold, 
s i l v e r ,  copper, lead,  z inc ,  ch romi te  and p l a t i n u m  have been found. 
Non-meta l l i cs  such as coa l  d e p o s i t s  a r e  found near  Ch ign ik ,  and s u l f u r  . 
near  Stepovak Bay and pumice a d j a c e n t  t o  t h e  numerous volcanoes. The 
Ch ign ik  and Kodiak areas a r e  r a t e d  as areas c h a r a c t e r i z e d  by  h i g h  meta l  
c o n c e n t r a t i o n  ( C l a r k  e t .  a1 ., 1972). 

Th i s  a rea  a l s o  c o n t a i n s  p o r t i o n s  of t h r e e .  separa te  sedimentary pe t ro leum 
prov inces :  t h e  l o w e r  Cook I n l e t  T e r t i a r y ,  t h e  Kodiak T e r t i a r y  and t h e  
Mesozoic p rov inces  (Gates e t .  a l . ,  1968). The l a c k  o f  commercial p ro -  
d u c t i o n  i s  a t t r i b u t e d  t o  t h e  poor  r e s e r v o i r  q u a l i t y  of rocks.  Reserves 
f o r  t he  Alaska Pen insu la  have been es t ima ted  a t  1.5 b i l l i o n  b a r r e l s  o f  
o i l ,  b u t  t h i s  p r o b a b l y  i n c l u d e s  some o f  t h e  B r i s t o l  Bay p r o v i n c e  and 
none o f  t h e  Kodiak (U.S.  Geo log ica l  Survey, 1972). 

The Cook I n l e t  a rea  i s  t rave rsed  by numerous meta l  p rov inces .  The area  
c o n t a i n s  d e p o s i t s  of go ld,  s i l v e r ,  antimony, i r o n ,  chromi te ,  molybdenum, 
copper, l e a d  and z i n c .  L i k e  most of Alaska, p a s t  m e t a l l i c  p r o d u c t i o n  
has been p r i m a r i l y  go ld .  The p r i n c i p l e  areas a r e  Redoubt, Yentna, 
Valdez Creek, W i l  low, Hope, Homer and Anchorage. 

Th is  area a l s o  c o n t a i n s  occurrances of non-metals: coa l ,  gypsum, 1 ime- 
stone, z e o l i t e s  and sand and g rave l  (Cobb, 1964). Coal resources  have 
been es t ima ted  t o  exceed 3 b i l l i o n  s h o r t  tone (Barnes, 1967). 

The subreg ion  c o n t a i n s  p o r t i o n s  of two ma jo r  sedimentary pe t ro leum 
prov inces .  The Mesozoic and Cook I n l e t  T e r t i a r y  p rov inces  ( C r i c k ,  
1971). The Cook I n l e t  T e r t i a r y  p rov ince ,  t o  date, has been the second 
l a r g e s t  producer  of o i l  and gas i n  t h e  Sta te .  S ince o i l  was d i scove red  
a t  Swanson R i v e r  i n  1957, two r e f i n e r i e s ,  t a n k e r  te rm ina ls ,  a p e t r o -  
chemical p l a n t  and an  LNG p l a n t  have accompanied t h e  development o f  t h e  
f i e l  d. 
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The Copper R iver -Gu l f  o f  Alaska subreg ion  i n c l u d e s  severa l  m in ing  
d i s t r i c t s .  The major  m i n e r a l s  found i n c l u d e  copper, gold, s i 1  ver ,  
molybdenum, antimony, n i c k e l  , i r o n ,  lead ,  and z i n c .  Gold, copper  and 
s i l v e r  have been mined commerc ia l l y .  The subreg ion  a l s o  c o n t a i n s  known 
non-metals such as l imestone,  coal  and sand and g r a v e l .  

The subreg ion  c o n t a i n s  two geo log ic  sedimentary p rov inces  w i t h  pe t ro leum 
p o t e n t i a l  : t h e  Copper R i v e r  Bas in  and G u l f  of Alaska T e r t i a r y  p rov ince .  
The l a t t e r  i s  where t h e  f i r s t  p roduc ing  o i l  f i e l d  i n  A laska was d i s -  
covered i n  1902 -- K a t a l l a .  The o f fshore  area  i s  now under  lease,  
a l t hough  no major  f i n d s  have been repo r ted .  

Water 
3 The mean annual r u n o f f  averages fgan 0.5 f t  /sec p e r  square m i l e  i n  t h e  

C e n t r a l  Lowlands, t o  o v e r  300 f t  /sec p e r  square m i l e  on t h e  c o a s t a l  
p l a i n  on t h e  G u l f  o f  Alaska. Genera l l y ,  t h e  mountainous areas  r e c e i v e  
t h e  h i g h e s t  peak r u n o f f  -- g r e a t e r  t han  50 c f s  p e r  square m i l e .  The 
chemical  q u a l i t y  o f  n e a r l y  a l l  sur face  wa te r  i s  acceptab le  f o r  most 
uses, a l t hough  most l a r g e  streams a r e  f e d  b y  g l a c i e r s ,  and c o n t a i n  h i g h  
percentages  o f  suspended sediment. The range o f  d i s s o l v e d  s o l i d s  i s  
n o r m a l l y  below 50 mg/l , b u t  have shown as h i g h  as 117 mg/l on S q u i r r e l  
Creek near  Tonsina (N icho ls ,  Yehle, 1961). Temperatures o f  s u r f a c e  
water  ranges f rom 32-56 degrees F. (0-13 degrees C.). 

\ Ja te r  from groundwater  sources th roughout  t h e  r e g i o n  genera l  l y  appear 
r a t h e r  good chemica l l y .  Most o f  t h e  s p r i n g s  i n .  t h e  Copper R i v e r  b a s i n  
c o n t a i n  l a r g e  amounts o f  sodium c h l o r i d e  i n  deep we l l s ,  however. New 
wate r  resource  da ta  c o l l e c t i o n  i s  p r e s e n t l y  be ing  under taken by  t h e  
S t a t e .  

Severa l  r i v e r  systems i n  t h e  r e g i o n  have s i g n i f i c a n t  f l o o d  hazards and 
t h i s  shou ld  be taken i n t o  account  f o r  any development. Two hydro- 
e l e c t r i c  s i t e s  a r e  now o p e r a t i n g  i n  t h e  Anchorage area, and a proposed 
billion dollar plus Upper Susitna project indicates the major hydro- 
e l e c t r i c  resource  a v a i l a b l e  i n  t h i s  reg ion .  

T e r r e s t r i a l  Vege ta t i on  

T e r r e s t r i a l  v e g e t a t i o n  i n  t h i s  r e g i o n  v a r i e s  g r e a t l y  and i n c l u d e s  
c o a s t a l  western hemlock, S i t k a  spruce f o r e s t s ,  bo t tomland spruce-pop lar  
f o r e s t s ,  l ow land  spruce hardwood f o r e s t s ,  h i g h  bush, low bush, muskeg 
bog, m o i s t  tundra ,  wet tundra,  a l p i n e  tund ra  and ba r ren  ground. These 
a r e  r e l a t e d  by dra inage,  r a i n f a l l  , t e r r a i n ,  a1 t i t u d e ,  pe rmaf ros t  and 
exposure. 

Aqua t i c  Vege ta t i on  

T h i s  a rea  i s  ve ry  i m p o r t a n t  t o  d i f f e r e n t  types  o f  w i l d l i f e ,  e s p e c i a l l y  
wa te r fow l ,  f i s h  and sea mammals. There a r e  numerous spec ies  and t h e  
wa te rs  a r e  h e a v i l y  populated,  b u t  l i t t l e  o f  i t  i s  p r e s e n t l y  u t i l i z e d  by 
man. 
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T e r r e s t r i a l  Animals 

H a b i t a t s  o f  t h e  Southcent ra l  r e g i o n  a r e  p a r t i c u l a r l y  i m p o r t a n t  i n  t h e i r  
f u n c t i o n  as r o u t e s  f o r  m i g r a t i n g  b i r d s .  T h i s  a rea  i s  t h e  gateway t o  t h e  
P a c i f i c  Flyway. Ba ld  eagle, endangered p e r e g r i n e  fa1  cons, many 
passe r ine  species,  g u l l s ,  t e r n s  and o t h e r  b i r d s  i n h a b i t  t h e  reg ion .  
S p o r t  h u n t i n g  b i r d s ,  such as ptarmigan,  spruce hens, and m i g r a t o r y  
wa te r fow l  a r e  a n n u a l l y  harves ted  th roughou t  t h e  reg ion .  

@ 

Black  bear, brown bear, wo l f ,  wol ve r ine ,  ca r ibou ,  S i t k a  deer, moose, 
sheep, and goats  a r e  a l l  i m p o r t a n t  r e c r e a t i o n a l  and subs is tence an imals  
t o  t h e  reg ion .  B ison have r e c e n t l y  been i n t r o d u c e d  as w e l l .  

Aaua t i c  Animals 

More than  100 sea b i r d  c o l o n i e s  l i v e  a long  t h e  c o a s t  o f  Southcent ra l  
A laska.  The Aghiyuk I s l a n d  co lony  has a p o p u l a t i o n  o f  over  1,000,000 . 
b i  rds .  

Var ious  mar ine  mammal s, seals ,  sea 1 ions ,  ba leen and too thed whales, and 
po rpo ises  p l y  t h e  near  shore waters  i n  s u b s t a n t i a l  numbers. 

F i s h  a r e  v a r i e d  and abundant, as evidenced by  a c t i v e  commercial f i s h i n g  
i n  t h e  area.  H a l i b u t ,  p o l l u c k ,  perch, cod, t u r b o t ,  salmon and o t h e r  
f i s h  add t o  t h e  economic base of t h e  reg ion .  A d i v e r s i t y  o f  b e n t h i c  
i n v e r t e g r a t e s  such as k i n g  c r a b  a r e  a l s o  harvested.  Demersal an imals ,  
such as shrimp, a r e  a l s o  i n  abundance. 

Fresh water  t r o u t  a r e  taken i n  g r e a t  numbers by  t h e  a r d e n t  s p o r t  f i s h e r -  
men i n  t h e  area. 

Subs is tence 

The Mar ine  Mammals P r o t e c t i o n  A c t  of 1972 r e s t r i c t e d  t h e  h e r e t o f o r e  
commercial t a k i n g  of mar ine b i r d s  and animals .  L i m i t e d  t r a p p i n g  s t i l l  
t akes  p l a c e  f o r  t e r r e s t r i a l  an imals  commercial l y  and f o r  subs is tence.  
Subs is tence and r e c r e a t i o n  h a r v e s t i n g  s t i l l  depend h e a v i l y  on t h e  t e r -  
r e s t r i a l  animal community. Moose and c a r i b o u  a r e  t h e  mains tay  f o r  ped 
meat d i e t s .  Salmon, c r a b  and i n t e r t i d a l  mar ine  animals  a r e  a l s o  used as 
mains tays  t o  t h e  d i e t .  

F o r e s t s  w i t h i n  t h e  r e g i o n  a r e  s c a t t e r e d  and va ry  g r e a t l y  as t o  t i m b e r  
t y p e  and economic p o t e n t i a l .  Wood i s  g e n e r a l l y  used w i t h  coa l  as a 
subs is tence  energy source. C l ima te  a f f e c t s  t h e  f o r e s t  i n  t ype  as w e l l  
as growth. W i l d f i r e s  a r e  a danger as w e l l  n o t  o n l y  t o  t h e  v a s t  
commercial f o r e s t s ,  b u t  t h e  subs is tence  o f  many people i n  t h e  i n t e r i o r  
reg ions .  

H i s t o r y  

S ince  t h e  beg inn ing  of known h i s t o r y ,  Kodiak I s l a n d ,  Cook I n l e t  and 
P r i n c e  W i l l i a m  Sound have been foca l  p o i n t s  f o r  p o p u l a t i o n  i n  Alaska. 
Kodiak I s l a n d  has an i n f e r r e d  6,000 y e a r  h i s t o r y  o f  h a b i t a t i o n  from over  
300 known a r c h e o l o g i c a l  s i t e s  t h e r e  and on Afognak I s l a n d .  Q 
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I n  recorded h i s t o r y ,  t h e  Chugach in iu t  Eskimos have i n h a b i t e d  t h e  Kodiak 
I s l a n d s  and Alaska Peninsula,  t h e  Tanaina I n d i a n s  t h e  Cook I n l e t  reg ion ,  
and t h e  Athabascan-speaking Ahtna people t h e  Copper R i v e r  bas in .  The 
c u l t u r e s  of t hese  groups were based p r i m a r i l y  around subs is tence  f o r  t h e  
thousands o f  yea rs  p r i o r  t o  t h e  a r r i v a l  o f  t h e  Europeans. 

Y i t u s  B e r i n g ' s  i n i t i a l  d i s c o v e r y  was f o l l o w e d  b y  o t h e r  Russian, Spanish 
and B r i t i s h  e x p l o r a t i o n s .  It was t h e  Russians who came t o  c o l o n i z e ,  
however. I n  t h e  s p r i n g  o f  1784, t h e  f i r s t  Russ ian c o l o n y  was founded on 
Kodiak I s l a n d .  Dur ing  t h e  83 y e a r s  when t h e  Russian American Company 
and t h e  government r u l e d  t o g e t h e r  i n  Sou thcen t ra l  Alaska, t h e  coas t1  i nes  
were t h o r o u g h l y  exp lo red  and s t a b l e  s e t t l e m e n t s  e s t a b l i s h e d  on Kodiak 
I s l a n d  and t h e  Kenai Peninsula.  Only  one e x p l o r a t i o n  t r i p  was made t o  
t h e  Copper R i v e r  b a s i n  and one up t h e  S u s i t n a  dra inage.  

The f i r s t  f i s h  cannery was e s t a b l i s h e d  i n  t h e  r e g i o n  i n  1882 -- t h e  
f i r s t  s i g n i f i c a n t  American achievement s i n c e  purchase. Dur ing  t h e  n e x t  
20 years ,  canner ies  were e s t a b l i s h e d  th roughou t  t h e  r e g i o n .  

I n  1885, L i e u t e n a n t  Henry A l l a n  exp lo red  t h e  Copper R i v e r  r e g i o n ,  T h i s  
was t h e  f i r s t  o f  a s e r i e s  o f  Army e x p l o r a t i o n s  conducted i n  t h e  Alaska 
Range. These e x p l o r a t i o n s  i n i t i a t e d  t h e  i n t e r e s t  i n  m i n e r a l s  and r a i l  - 
road development. Though l a r g e l y  f o r g o t t e n  d u r i n g  t h e  K l o n d i  ke feve r ,  
renewed i n t e r e s t s  f o r  r a i l r o a d  and road l i n k s  t o  t h e  i n t e r i o r  i n t e n s i -  
f i e d  w i t h  t h e  major  g o l d  d i s c o v e r i e s  around Fai rbanks.  The Richardson 
t r a i l  was c l e a r e d  and saw commercial t r a p p i n g  between Valdez and F a i r -  
banks. A r a i l r o a d  was b u i l t  between Cordova and Ch i tna  i n  1908, es tab-  
l i s h i n g  Cordova as a m a j o r  p o r t  c i t y .  

F i n a l l y ,  i n  1920, t h e  Alaska R a i l r o a d  was completed between Seward and 
Fa i rbanks .  The p r e s e n t  town o f  Anchorage was a c o n s t r u c t i o n  s t a t i o n  
a long t h e  way. The area  p o p u l a t i o n  remained f a i r l y  s t a b l e  t i l l  1935 
when a New Deal r e s e t t l e m e n t  scheme b rough t  c o l o n i s t s  t o  t h e  Matanuska 
V a l l e y .  A l though plagued w i t h  problems, t h e  c o l o n y  s u r v i v e d  and now i s  
one o f  t h e  ma jo r  f a rm ing  areas o f  t h e  S t a t e .  

The Second Gforld War b rought  t h e  n e x t  ma jor  wave o f  m i g r a t i o n .  The 
e s t a b l i s h m e n t  o f  m i l i t a r y  bases and t h e  connec t ion  t o  t h e  Alaska Highway 
boosted t h e  p o p u l a t i o n  of Anchorage t o  40,000 people. Other  mi l i tary  
p r o j e c t s ,  such as c o n s t r u c t i o n  o f  t h e  DEW l i n e ,  con t inued  t o  be t h e  
pr ime mover o f  commerce u n t i l  1957. 

I n  1957, o i l  was d i scove red  a t  Swanson R i v e r .  Development has f o l l o w e d  
t h e  d i s c o v e r i e s  o f  o i l  and gas and spu r red  t h i s  r e g i o n  each t ime.  Even 
t h e  r e b u i l d i n g  a f t e r  t h e  1964 ear thquake ac ted  as a s p u r  t o  t h e  economy. 
Recent ly ,  t h e  d i s c o v e r y  of o i l  a t  Prudhoe Bay and t h e  r e s u l t i n g  p i p e l i n e  
a c t i v i t i e s  have been t h e  m o t i v a t o r s  of b o t h  Sou thcen t ra l  and a l l  Alaska. 

Popul a t i  on 

A t  t h e  t ime o f  t h e  1970 census, t h e r e  was approx ima te l y  162,000 peop le  
i n  t h e  r e g i o n .  S ince  then, t h e  f i g u r e  has approached 250,000. Whites 
make up t h e  l a r g e s t  share (90%) of t h e  p o p u l a t i o n .  N a t i v e s  a r e  t h e  n e x t  
ma jo r  group, b u t  t h e r e  a r e  s i g n i f i c a n t  o r i e n t a l  and b l a c k  p o p u l a t i o n s  i n  
t h e  Cook I n l e t  reg ion .  
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Economy 

P r i o r  t o  World War 11, t h e  economic base o f  t h e  r e g i o n  was p r i m a r i l y  
r e l a t e d  t o  f i s h e r i e s ,  m in ing  and t o  a l e s s e r  degree, t r a p p i n g  and 
h u n t i n g .  From t h e  beg inn ing  o f  WW I1  t o  t h e  mid- l960 's ,  t h e  economic 
base s h i f t e d  t o  m i l i t a r y  expansion and f e d e r a l  employment. O i l  
deve lopers  s e l e c t e d  Anchorage as t h e i r  base and t h e  s e r v i c e  i n d u s t r i e s  
f o l l o w e d  s u i t  about  t h a t  t ime.  Government, t rade,  c o n s t r u c t i o n ,  t r a n s -  
p o r t a t i o n ,  se rv i ce ,  manufac tur ing ,  m i n i n g  and fa rm ing  a r e  a1 1 i m p o r t a n t  
economic b locks  w i t h i n  t h e  reg ion .  F i s h e r i e s ,  pet ro leum, t imber ,  aqua- 
c u l t u r e ,  and t o u r i s m  a l l  u t i l i z e  t h e  n a t u r a l  resources  o f  t h e  reg ion .  

Land S t a t u s  

Land s t a t u s  i n  Sou thcen t ra l  i s  in a s t a t e  o f  f l u x  u n t i l  N a t i v e  
s e l e c t i o n s  and S t a t e  s e l e c t i o n s  a r e  completed. S t a t e  s e l e c t i o n s  pose 
l o n g  term problems because they  depend upon N a t i v e  s e l e c t i o n s  and 
n a t i o n a l  i n t e r e s t  l a n d  d e s i g n a t i o n .  

The S t a t e  and N a t i v e s  have l a n d  c la ims  t o  much acreage w i t h i n  t h i s  
reg ion .  The Na t i ves  have o v e r s e l e c t e d  S t a t e  and Federa l  lands.  The 
S t a t e  has overselected as well, so  the pictures shape up f u z z y  a t  best. 

Presen t  Land U t i l i z a t i o n  

E v e r y t h i n g  from t h e  S t a t e ' s  l a r g e s t  urban p o p u l a t i o n  c e n t e r  t o  u n i n -  
h a b i t e d  acreage e x i s t s  w i t h i n  t h e  reg ion .  A g r i c u l  t i t re ,  m i l i t a r y ,  smal l  
community, s t r i p  development, parks, i n d u s t r i a l  parks, and r e c r e a t i o n a l  
uses a r e  found th roughou t  t h e  r e g i o n .  

T r a n s p o r t a t i o n  

Sou thcen t ra l  ' s  t r a n s p o r t a t i o n  serves n o t  o n l y  t h i s  area, b u t  t h e  b u l k  o f  
t h e  s t a t e .  A i r  s e r v i c e  networks f o r  A laska a r e  c e n t r a l i z e d  i n  
Anchorage. Anchorage i s  a key s t o p  f o r  p o l a r  and g r e a t  c i r c l e  r o u t e s  as 
we1 1. 

Mar ine  s e r v i c e  i s  based p r i m a r i l y  on t rans-sh ipment  p o i n t s  a t  Whi t t i e r ,  
Anchorage, Seward and Kodiak. The r e g i o n  forms t h e  a x i s  o f  t h e  s t a t e ' s  
p r i m a r y  road system as w e l l  as be ing  t h e  base o f  t h e  Alaska Ra i l road .  
Most a l l  o f  t h e  f r e i g h t  and passenger s e r v i c e s  from t h e  o t h e r  s t a t e s  and 
c o u n t r i e s  e n t e r  and l e a v e  Alaska th rough t h i s  reg ion .  

C mmun i ca t i ons 

The S t a t e  o f  Alaska and RCA have been deve lop ing  a new s a t e l l i t e  system 
t o  r e p l a c e  t h e  backbone of t h e  s t a t e  communication system t h a t  Norad 
developed under  t h e  Whi te  A l i c e  p r o j e c t .  A m a j o r  bush system i s  be ing  
t i e d  t o  t h e  new system. 

U t i 1  i ty companies push f u r t h e r  and f u r t h e r  a1 ong t h e  R a i l  b e l t  ex tend ing  
t h e i r  s e r v i c e s  i n t o  t h e  r u r a l  Alaskan l i f e s t y l e .  There a r e  numerous 
newspapers and r a d i o  s t a t i o n s  s e r v i n g  t h e  area. V i r t u a l l y  everybody i n  
t h e  r e g i o n  has an o p t i o n  t o  u t i l i z e  these forms o f  communications. 
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GEOTHERMAL 

There  i s  a cons ide rab le  q u a n t i t y  o f  geothermal energy i n  A l a s k a ' s  South- 
c e n t r a l  D i s t r i c t .  Two o f  t h e  l a r g e s t  resources  i n  t h e  s t a t e ,  M t .  Katmai . 
P.G.R.A. and M t .  Wrangel l  P.G.R.A. , a r e  l o c a t e d  here. The U.S.G.S. has 
reco rded  25 a c t i v e  o r  d o m e n t  volcanoes i n  t h e  reg ion .  

The vo lcanoes a r e  assoc ia ted  w i t h  two d i s t r i c t  Genesis.. The A l e u t i o n  
I s l a n d ,  A laska Penninsula vo lcanos occur  a long an a c c u r a t e  b e l t  
ex tend ing  o v e r  1500 m i l e s  (2,400 km). From Mounr. Spurr ,  nea r  Anchorage, 
t o  B u l d i r  near  A t t u  a t  t h e  end o f  t h e  A l e u t i a n s .  T h i s  a c t i v i t y  i s  
t h e o r e t i c a l l y  r e l a t e d  t o  t h e  P a c i f i c  c r u s t a l  p l a t e  d i v i n g  under  t h e  
Nor th  American P l a t e  a long t h e  A l e u t i a n  Trench subduct i n  zone. The 
m e l t i n g  o f  t h e  subducted P a c i f i c  P l a t e  p r o v i d e s  t h e  m a t e r i a l  f o r  t h e  
vo lcanoes and t h e  subduct ion  zone p rov ides  t h e  heat .  

The Wrangel l  Mountains has an area o f  7,800 square k i l o m e t e r s .  The 
' a r i a 1  e x t e n t  o f  t h i s  mass o f  rock  make i t  one o f  t h e  l a r g e s t  s t r a t o  

v o l c a n i c  p i l e s  i n  t h e  wor ld .  

There  a r e  f o u r  h o t  s p r i n g  l o c a t i o n s  and a t  l e a s t  t h r e e  mud vo lcanoes i n  
t h e  reg ion .  M t .  Spur r  has a warm l a k e  i n  i t s  c a l d e r a  as w e l l .  Most o f  
t hese  express ions  a r e  o f  l i t t l e  economic impor tance a t  t h i s  t ime.  

There a r e  h o t  water  w e l l s  assoc ia ted  w i t h  o i l  d r i l l i n g  a long  t h e  I n i s k i n  
penn insu la  w i t h  h i g h  hea t  f l o w  (B lasko 1971). There a r e  30 r e p o r t e d  h o t  
w e l l s  i n  t h e  r e g i o n ,  most o f  which a r e  i n  t h e  Cook I r i l e t  Subregion near  
t h e  v o l c a n i c  e a s t  edge. These w e l l s  a l l  c a r r y  a l o c a l  g r a d i e n t  o f  
3O0C/km o r  more (MacBeath 1978). 

There appears t o  be a h i g h  hea t  f l o w  assoc ia ted  w i t h  t h e  v o l c a n i c  
c e n t e r s  a long t h e  e a s t  r i m  o f  Cook I n l e t .  The Cook I n l e t  o i l  p r o v i n c e  
has a low thermal g r a d i e n t  as a whole however. (AAPG 1976). 

One n o t a b l e  excep t ion  i n  t h e  Red S h i r t  Well a t  t he  n o r t h  end o f  t h e  
i n l e t  on the  S u s i t n a  R i v e r  V a l l e y ,  t h e  thermal g r a d i e n t  he re  appears t o  
be 120"C/km. T h i s  w e l l  i s  n o r t h  o f  t h e  C a s t l e  Mounta in F a u l t  System 
wh ich  d i v i d e s  t h e  n o r t h  Cook I n l e t  g e o l o g i c a l  ly. 

The hea t  f l o w  a l s o  appears e x c e p t i o n a l l y  h i g h  i n  t h e  Wrangel l  Mounta in  
area. Snowmelt s t u d i e s  b y  D r .  Benson o f  t h e  U n i v e r s i t y  o f  Alaska, 
i n d i c a t e  t h a t  thousands of c u b i c  k i l o m e t e r s  o f  snow has me l ted  o u t  o f  
t h e  Ca ldera  of M t .  Wrangel l  i n  r e c e n t  yea rs  (Benson p r i v a t e  communi- 
c a t i o n ) .  

The M t .  Katmai P.G.R.A. c o n t a i n s  14 vo lcanoes and two s p r i n g  systems. A 
t h i r d  s p r i n g  system i s  l o c a t e d  j u s t  t o  t h e  N o r t h  and e a s t  o f  t h e  
P.G.R.A. and Mount Bondango. 
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MT. KATMAI, ALASKA 

SEWARD M E R I D I A N ,  (Unsurveyed) 

Tps. 14,15, & 16 S., R. 25 W., 

T. 17 S., R. 25 W . ,  

T. 14 S., R. 26 W., 

A l l  those p o r t i o n s  above MHT, Cook I n l e t  

A l l  those p o r t i o n s  above MHT, S h e l i k o f  S t r a i t  

A l l  those p o r t i o n s  above MHT, Cook I n l e t ,  and 
w i t h i n  Katmai N a t i o n a l  Monument 

Tps. 15 & 16 S., R. 26 W. 
Tps. 17 & 18 S., R. 26 W . ,  

A l l  those p o r t i o n s  above MHT, S h e l i k o f  S t r a i t  
Tps. 14 & 15 S., R. 27 W . ,  

A1 1 those p o r t i o n s  w i t h i n  Katmai Nation,al 
Monument 

Tps. 16 & 17 S., R. 27 W .  
T. 18 S., R. 27 W . ,  

A l l  those p o r t i o n s  above MHT, S h e l i k o f  S t r a i t  
T. 16 S., R. 28 W . ,  

A l l  those p o r t i o n s  w i t h i n  Katmai Na t iona l  
Monument 

T. 17 S., R. 28 W. 
Tps. 18 & 19 S., R. 28 W., 

A l l  those p o r t i o n s  above FIHT, S h e l i k o f  S t r a i t  
T. 17 S., R. 29 W., S/2 
T. 1 8  S., R. 29 W. 
Tps. 19,20 & 21 S., R. 29 W., 

T. 17 S., R. 30 W., S /2  
Tps. 18,19 & 20 S., R. 30 W .  
Tps. 21 & 22 S., R. 30 W . ,  

Tps. 21 & 22 S., R. 31 W., 

Tps. 19,20,21, & 22 S., R .  32 W. 
Tps. 20,21 & 22 S., R. 33 W. 
Tps. 21,22 & 23 S., R. 34 W .  
Tps. 22 & 23 S., R. 35 W. 
Tps 22 & 23 S., R. 36 W .  
Tps. 22 & 23 S., R. 37 W. 

A l l  those p o r t i o n s  above MHT, S h e l i k o f  S t r a i t  

A l l  those p o r t i o n s  above MHT, S h e l i k o f  S t r a i t  

A l l  those p o r t i o n s  above MHT, S h e l i k o f  S t r a i t  

TPS. 19 & 29 S., R. 31 W. - 

Con ta in ing  842,000 acres,  more o r  l e s s  

The I n i s k i n  P.G.R.A. c o n t a i n s  I l i a m n a  volcano. The I n i s k i n  penn insu la  
has one w e l l  t h a t  has produced a h i g h  tempera ture  s a l t  b r i n e  a t  depth. 
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I N I S K I N ,  ALASKA 

S EWARD ME R I  D I AN, ( U n su r v  eyed ) 

T. 1 S., R. 21 W . ,  
Sec. 19 
Sects. 30 t o  31, i n c l u s i v e .  

T. 2 S., R. 21 W., 
Secs. 6 t o  7, i n c l u s i v e ;  
Secs. 18  t o  19, i n c l u s i v e ;  
Secs. 30 t o  31, i n c l u s i v e  

T. 3 S., R. 21 W . ,  
Secs. 6 t o  7, i n c l u s i v e ;  
Sec. 18. 

T. 1 S., R. 22 W., 
Secs, 1 t o  4, i n c l u s i v e ;  
Secs. 9 t o  16, i n c l u s i v e ;  
Secs. 19 t o  36, i n c l u s i v e .  

A l l  those p o r t i o n s  above MHT, C h i n i t n a  Bay 

A1 1 those p o r t i o n s  above MHT, C h i n i t n a  Bay 

T. 2 S., R. 22 W .  
T. 3 S., R. 22 W .  

T. 4 S., R. 22 W . ,  NW/4, 

T. 1 S., R. 23 W . ,  SE/4 
T. 2 S., R. 23 W . ,  E/2 
T. 3 S., R. 23 W., NE/4, S/2 
T. 4 S., R. 23 W . ,  

T. 5 S . ,  R. 23 W., W/2 
T. 4 S., R. 24 W., 

A l l  those p o r t i o n s  above MHT, C h i n i t a  Bay 

Secs. 10 t o  15, i n c l u s i v e ;  
Secs. 22 t o  27, i n c l u s i v e ;  
Secs. 34 t o  36, i n c l u s i v e .  

A l l  those p o r t i o n s  above MHT, I n i s k i n  Bay 
T. '  5 S., R. 24 W . ,  

Conta in ing  149,000 acres,  more o r  l e s s  

Augus t ine  I s l a n d  P.G.R.A. c o n t a i n s  t h e  vo lcano b y  t h e  same name. The 
I s l a n d  vo lcano i n t r u d e s  t h e  sediments o f  t h e  Cook I n l e t  O i l  p rov ince .  
Two s t a t e  d r i l l i n g  p e r m i t s  have been a p p l i e d  f o r  by Union O i l  f o r  geo- 
t h e  m a l  energy . 

AUGUSTINE ISLAND, ALASKA 

SEWARD MERIDIAN,  (Unsurveyed) 

Tps. 9 & 10 S., Rgs. 24 & 25 W . ,  
A l l  those p o r t i o n s  above MHT, Cook I n l e t  

Con ta in ing  27,200 acres, more o r  l e s s  
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M t .  Redoubt P.G.R.A. c o n t a i n s  t h e  vo lcano by  t h e  same name. 

MT. REDOUBT, ALASKA 

SEWARD M E R I D I A N ,  (Unsurveyed) 

T. 5 N., R.  19'W., W/2 
Tps. 4 & 5 N., R. 20 W. 
T. 4 N., R. 21 W., W/2 
T. 5 N., R. 21 W . ,  W/2 

C o n t a i n i n g  80,366 acres, more o r  l e s s  

M t .  Spu r r  P.G.R.A. c o n t a i n s  t h e  vo lcano o f  t h e  same name. Warm wa te r  
i s  con ta ined  i n  t h e  Ca ldera  Lake. 

MT. SPURR, ALASKA 

SEWARD MERIDIAN,  (Unsurveyed) 

Tps. 13,14 & 15 N., Rgs. 16 & 1 7  W. 

C o n t a i n i n g  137,672 acres,  more o r  l e s s  

Tolsona P.G.R.A. was des ignated  because o f  t h e  l o c a t i o n  o f  a m ine ra l  
s p r i n g s  w i t h i n  i t s  boundary. 

TOLSONA , ALASKA 

COPPER R I V E R  MERIDIAN,  (Unsurveyed) 

T. 2 N., R. 3 W., N/2 
T. 3 N., R. 3 W., S /2  
T. 2 N . ,  R. 4 W., N/2 
Tps. 3 & 4 N., R. 3 W. 

C o n t a i n i n g  80,068 acres, more o r  l e s s  

P la t i num c reek  i s  des igna ted  perhaps because o f  i t s  a s s o c i a t i o n  w i t h  
t h e  Wrangel 1 v o l  canoes. 

PLATINUM CREEK, ALASKA 

COPPER R I V E R  MERIDIAN,  (Unsurveyed) 

T. 9 N., R. 12 E. , E/2 
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T. 8 N., R. 13 E., E/2, NW/4 
T. 9 N., R. 13 E., W/2, SE/4 
T. 8 N., 9. 14 E., W/2 

C o n t a i n i n g  57,227 acres,  more o r  l e s s .  

The Wrangel l  Mountains c o n t a i n  t h r e e  main volcanoes: M t .  Drum, 
S tan fo rd ,  and Wrangell  and t h r e e  mud vo lcanoes (upper  and l o w e r  K lawas i  
and Shrub, assoc ia ted  w i t h  M t .  Drum. Thermal s p r i n g s  a r e  assoc ia ted  
w i t h  t h e  c a l d e r a  o f  M t .  Wrangell .  

WRANGELL MOUNTAINS, ALASKA 

COPPER R I V E R  M E R I D I A N ,  (Unsurveyed) 

T. 3 N., R. 1 E. 
T. 4 N., R. 1 E., 

Secs. 1 t o  3, i n c l u s i v e ;  
Secs. 10 t o  15, i n c l u d i v e ;  
Secs. 19 t o  36, i n c l u s i v e .  

Secs. 1 t o  18, i n c l u s i v e .  
T. 2 N., R. 2 E., 

T. 3 N., R. 2 E. * 

T. 4 N., R. 2 E. 
T. 5 N., R. 2 E., 

T. 2 N., R. 3 E., 
Secs. 19  t o  36, i n c l u s i v e .  

Secs. 1 t o  18, i n c l u s i v e ;  
Secs. 22 t o  27, i n c l u s i v e ;  
Secs. 34 t o  36, i n c l u s i v e .  

Tps. 3,4, & 5 N., R. 3 E. 
T. 6 N., R. 3 E., SE/4 
T. 1 N., R. 4 E., E/2, NW/4 
Tps. 2,3,4,5, & 6 N., R. 4 E. 
T. 7 N., R. 4 E., SE/4 
Tps. 1,2,3,4,5,6, & 7 N., R. 5 E. 
T. 8 N., R. 5 E., S/2, NE/4 
Tps. 1,2,3,4,5,6,7, & 8 N., R. 6 E. 
T. 9 N., R. 6 E., S/2 
Tps. 1,2,3,4,5,6,7, & 8 N., R. 7 E. 
T. 9 N., R. 7 E., S /2  
Tps. 1,2,3,4,5,6, & 7 N., R. 8 E. 
T. 8 N., R. 8 E., S/2, NW/4 
Tps. 1,2,3,4,5, & 6 N., R. 10  E. 
T. 7 N., R. 10 E., S/2 

T. 7 N., R. 11 E., S/2 
Tps. 1,2,3,4,5, & 6 N . ,  R. 12 E .  
T. 7 N., R. 12 E., SW/4 
Tps. 1,2,3, & 4 N., R. 13 E. 

TPS. 1,2,3,4,5, & 6 N., R. l l - E .  
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T. 5 N., R. 13 E., W/2 
T. 1 N., R. 14 E. 
T. 1 S., R. 5 E., NE/4 
T. 1 S., R. 6 E., N/2 
T. 1 S . ,  R. 7 E. , NW/4 
Tps. 1 & 2 S., R. 10 E. 
Tps. 1 & 2 S., R. 11 E., 
T. 3 S., R. 11 E., N/2 
Tps. 1 & 2 S., Rgs. 12 & 13 E. 
Tps. 1 & 2 S., R. 14 E. 
T. 3 S., R. 14 E., N/2 
Tps. 1 & 2 S., R. 15 E. 
T. 3 S., R. 15 E., NW/4 
T. 1 S., R. 16 E. 
T. 2 S., R. 16 E., N/2 

C o n t a i n i n g  2,165,159 acres,  more o r  l e s s .  

Twe lvemi le  Creek P.G.R.A. i s  des ignated  by t h e  f a c t  t h a t  t h e r e  i s  a 
repo r ted  H o t  Sp r ings  there.  

TWELVEMILE CREEK, ALASKA 

COPPER R I V E R  M E R I D I A N ,  (Unsurveyed) 

T. 12 S., R. 16 E., E/2 
T. 11 S., R. 16 E., SE/4 
T. 11 S., R. 17 E., S/2 
T. 12 S., R. 17 E. 

Con ta in ing  51, 769 acres, more o r  l e s s .  



TABLE I V  -Southcentral Region 
MAGNITUDES AN0 HEAT CONTENTS OF IDENTIFIED VOLCANIC SYSTEMS 

(U.S.G.S. C i r c u l a t i o n  1726 - White, 1975) 

COMPOS I T  ION CHAMBER CHAMBER SOLIO- ?OTk e02 $UP 
LAST AGE CHAMBER VOLUME VOLUME IFICATION CALORIES CALORIES CALORIES 

W E  OF AREA LAT. LONG. ERUPTION DATA AREA Km2 RANGE Km3 VB Km3 STATE "C X 1018 X 1018 X 1018 RDVIRKS 

KUFAK 58'27'N 154"Zl 'Y No Data Act ive? No Data 

DEVILS DESK 58'29'N 154'17'W No Data No Data No Data 

KAGUAK 58"37'N 154'05'W S i l i c i c  <lo4? 4.1 AC 10-40 Vc > I 5  > 650 9 9 9 Need Age Data 

FOURPEAKED 58"47'N 153"42'U No Data < lo41 No Data 

DOUGLAS 58"52'N 153"33'U No Data Act ive? No Data 

AUGUST I NE 59"22'N 153"25'W S i l i c i c  Ac t ive  Need Geo- 
phys ica l  Data? 

ILIAMNA 60"02'N 153"06'W Basic Act ive >low Depth 

>low Depth REDOUBT 60"28'N 152"45'W Basic Act ive 

DOUBLE 60'44'N 152"35'W No Data No Data No Data 

BLACK 60"51'N 152"25'W No Data No Data No Data 

SPURR 61"18'N 152"15'W Basic Act ive Caldera? 

DRUM 62"07'N 144"38'U S i l i c i c  :.!x105 Ts 140 Ay 350-1400 Vv 400 > 6501 230 -200 > l o 0  

SANFORD 62"13'N 144"07'W No Data <3.5x105 TR Need data on 

URANGELL 62"OO'N 144"Ol'W Basic? Act ive 15 A, 37.5-150Vc 50 > 850 29 29 h igh  on f lanks  o f  

UHITE R I V E R  61"27'N 141'2B'W S i l i c i c  15x1C3 80 VEE 80 > 650 46 46 

UARTIN 58"09'N 155V4'W Basic? Act ive >low Depth? 
S i l i c i c  Domes? 

M G E I K  58"12'N 155O15'U ? Act ive Need More Data 

Need More Data 
c . x105 TYS 

5x105 TB 

p a r a s i t i c  vents 

s i b l e ? )  
>1.7~103Tc Sanford( i nacces- 

NOVARUPTA 58"17'N 155°10'U S i l i c i c  Act ive 8.1 & 20-8Ovc 50 > 650 29 29 

MT. GRIGGS 
1KNIFE PEAK) 58"20'N 155O08'W Basic? Act ive '10W Depth? 

TRIDENT 58"14'N 155"07'W Basic Act ive > l o a  Depth? 

KAWA I 58"16'N 15499'W Basic Act ive 8.1 Pc 20-80Vc > 20 2850 12 12 

SNOWY 58YO'N 154'41'U No Data No ? i t a  No Data 

DENISON 58'25'N 154"27'W No Data No Data No Data 

STELLER 58"26'N 154"24'W No Data No Data No Data 



SITE: Katmai 

RESOURCE: Ho t  Sp r ings  (Waring 1917) 

LATITUDE & LONGITUDE: Apx. 58' 30 '  N 1.55' 0 0 '  W 

QUADRANGLE : M t .  Katma i 

BARR1 ER : Na t i on a1 Monumen t/Remo t e  

RECOMMENDATION: Use by  Na t iona l  Park S e r v i c e  f o r  ba l  n e o l o g i c  appl i- 
c a t i o n s  

DESCRIPTION: 

There a r e  two sp r ings  w i t h i n  t h e  boundar ies  o f  ?It. Katmai PGRA 
(842,000 a c r e s )  (340,757 Hectares)  and one s p r i n g  a long  t h e  n o r t h  
b o r d e r  j u s t  o u t s i d e  t h e  PGRA. 

One s p r i n g  i s  l o c a t e d  near  Katmai Pass. The pass l i e s  between two 
volcanoes, one s c a r c e l y  eroded ( M t .  T r i d e n t )  and t h e  o t h e r  
(Mt. Mageik) i s  fur rowed b u t  c a r r i e s  no g l a c i e r s .  Below t h e  pass 
on t h e  Katmai s ide ,  streams of ve ry  h o t  water  b u r s t  o u t  o f  t h e  
ground i n  many p laces  and, j o i n i n g  t o g e t h e r  form a cons ide rab le  
stream. T h i s  water  c o n t a i n s  much s u l f e r a t e d  hydrogen and makes 
copious p r e c i p i t a t e s  o f  i r o n  and s u l f u r .  The e a r t h  i s  a l t e r e d  i n  
t h e  area  t o  a b r i l l i a n t  y e l l o w i s h  red.  A r e p o r t  s i n c e  t h i s  
o r i g i n a l  one i n d i c a t e s  t h a t  a c r a t e r  was opened near  these s p r i n g s  
and t h e y  were b u r i e d  by  v o l c a n i c  m a t e r i a l  d u r i n g  t h e  1912 e r r u p t i o n  
o f  Katmai. (Waring 1917) 

The second area  o f  s p r i n g s  a r e  l o c a t e d  near  Mount Katmai i n c l u d i n g  
those i n  t h e  V a l l e y  o f  Ten Thousand Smokes. (Waring 1917) These 
s p r i n g s  and fumero les a r e  assoc ia ted  w i t h  and were a f f e c t e d  by t h e  
e r r u p t i o n  of M t .  Katmai i n  1912. Many of t h e  fumero les and some of 
t h e  s p r i n g s  have ceased w i t h  t h e  subsidence o f  v o l c a n i c  a c t i v i t i e s  
assoc ia ted  w i t h  t h e  1912 v o l c a n i c  e r r u p t i o n .  

The t h i r d  s p r i n g  i s  l o c a t e d  on t h e  west  f o r k  o f  t h e  Douglas R ive r ,  
25 m i l e s  west of Cap Douglas. The f l o w  i s  l a r g e  b u t  u n l i k e  t h e  
o t h e r  s p r i n g s  these a r e  r e l a t e d  t o  t h e  J u r a s s i c  S t r a t a  i n  t h e  area. 
(Waring 1917) 

T h i s  PGRA c o n t a i n s  14 a c t i v e  o r  dormant volcanoes. The rock  type  
i s  T e r t i a r y  t o  Qua te rna ry  Andesi tes,  B a s a l t s  and P y r o c l a s t i c s .  I n  
t h e  area  around Cape Douglas t h e  v o l c a n i c  rocks  have been ex t ruded  
th rough  and over  Cretaceous sediments. 
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SOCIO-ECONOMIC:  

The b u l k  o f  t h e  PGRA i s  l o c a t e d  w i t h i n  Katmai N a t i o n a l  Monument. 
The s p r i n g  i n  t h e  Cape Douglas area  i s  l o c a t e d  i n  t h e  new a d d i t i o n  
t o  t h e  Katmai Na t iona l  Monument a u t h o r i z e d  by  t h e  December 1, 1978, 
P.L.O. 5654. S t a t e  l a n d  s e l e c t i o n s  have been made i n  t h e  area, I t  
i s  p o s s i b l e  t h a t  exac t  l o c a t i o n  o f  t h e  spr ings ,  when determined, 
m igh t  be on these  lands.  

There a r e  no popu la t i on ,  t r a n s p o r t a t i o n ,  o r  f a c i l  i t i e s  near  t h e  
Katmai Pass and Cape Douglas l o c a t i o n s .  The Katmai s p r i n g  area has 
an a i r s . , t r i p  and park f a c i l i t i e s  f a i r l y  c lose .  The use o f  t h e  
geothermal energy c o u l d  become a r e a l i t y  w i t h  a d d i t i o n s  t o  t h e  
s p a r t a n  f a c i l i t i e s  a t  t h e  N a t i o n a l  Monument. 

ENVIRONMENT: EXTRACTED FROM SOUTHCENTRAL REGIONAL PROFILE 

The summer temperatures i n  t h e  monument average 37" t o  65°F ( 3 "  t o  
18°C) W i n t e r  5" t o  28°F (-15 t o  -6°C) Extremes o f  -28" and 90°F 
( -33"  and 32°C) have been recorded.  P r e c i p i t a t i g n  a v e r y e s  15" p e r  
year .  Mean annual r u n o f f  averages about  4 f t  /sec/mi . Average 
Annual Hea t ing  Degree Days equal 11500. 

The f l o r a  i s  t r a n s i t i o n a l  f rom t h e  c o a s t a l  western hemlock S i t k a  
spruce f o r e s t  a t  t h e  c o a s t  th rough h i g h  b rush  t o  a l p i n e  t u n d r a  a t  
t h e  h i g h  e l e v a t i o n s .  Moose and bear  abound i n  t h i s  area. Mounta in 
sheep, goats, b a l d  eagles, p e r e g r i n e  fa l cons ,  mar ine  mammals, and 
m i g r a t o r y  water fowl  a r e  found i n  s i g n i f i c a n t  numbers. 

Vo lcan ic  and se ismic  a c t i v i t y  i s  ve ry  h i g h  and p resen ts  assoc ia ted  
env i ronmenta l  hazards.  

COFITACTS: C h i e f  Ranger, Katmai N a t i o n a l  Park (U.S.P.S. ) 

REFERENCE: Waring (191 7) ; USGS Pub1 i c a t i o n  MF-372; South Cen t ra l  
Reg i onal Prof  i 1 e .  
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CAPITAL SITE 

I n  r e c e n t  years ,  t h e  c i t i z e n s  of t h e  S t a t e  o f  A laska vo ted  t o  move t h e  
s t a t e  c a p i t a l  t o  a s i t e  near  Wi l l ow  from t h e  p resen t  one a t  Juneau. 
Wi l low i s  l o c a t e d  a t  M i l e  70 a long t h e  Parks Highway, n o r t h  o f  Anchorage 
(30 m i l e s  by  a i r ) .  

Numerous s t u d i e s  have been conducted by  t h e  S t a t e  t o  de termine t h e  
s a f e s t  and cheapest energy source f o r  p o s s i b l e  development a t  t h e  s i t e .  
The s t u d i e s  conducted by t h e  S t a t e  i n d i c a t e d  t h a t  t h r e e  elements must be 
i n c o r p o r a t e d  i n t o  t h e  des ign  of t h e  new c i t y  t o  ach ieve  t h e  h i g h e s t  
degree o f  energy e f f i c i e n c y :  

1 . A po l  i c y  concommi t a n t  w i t h  energy c o n s e r v a t i o n  measures; 
2. S u f f i c i e n t  c o n t r o l  over  development t o  r e q u i r e  observance of 

3. I n c l u s i o n  o f  d i s t r i c t  h e a t i n g  and cogenera t i on  elements i n  t h e  
energy c o n s e r v a t i o n  po l  i c y ;  and, 

community des ign.  

The eventua l  des ign  i n c o r p o r a t e d  these concepts f o r  a c i t y  o f  30,000 
people, based on "bus iness as u s u a l "  i n  Sou thcen t ra l  Alaska. By 1994, 
t h e  new c a p i t a l  w i l l  r e q u i r e  1.6 t r i l l i o n  B t u ' s  p e r  y e a r  f o r  b u i l d i n g  
space heat .  The des igned cogenera t i on  p l a n t  would p r o v i d e  about  67.5% 
o f  t h e  annual energy requi rements.  The remain ing  inc rement  f a l l s  i n t o  
two c a t e g o r i e s .  

F i r s t ,  h e a t  produced by t h e  cogenera t i on  p l a n t  can o n l y  be economica l l y  
d e l i v e r e d  t o  areas of fa i r l y  dense developmen,t (abou t  8,000 sq. ft. o f  
b u i l d i n g s  p e r  a c r e  minimum). The low d e n s i t y  r e s i d e n t i a l  development 4s 
exc luded f rom u s i n g  t h i s  energy source. T h i s  f r a c t i o n  amounts t o  about  
25% o f  t h e  t o t a l  hea t  consumption. 

Second, i t  i s  uneconomical t o  b u i l d  a coa l  f i r e d  p l a n t  so l a r g e  as t o  
serve t h e  peak thermal  demands of t h e  community. Cheaper, o i l  f i r e d  
" d i s t r i c t  h e a t i n g  p lan ts ' '  a r e  most e f f e c t i v e l y  used f o r  s e r v i n g  peak 
demand requ i rements .  Thus, a f r a c t i o n  o f  peak h e a t i n g  energy equal t o  
about  10% (7.5% o f  t h e  t o t a l  annual community use)  o f  t h e  t o t a l  served 
by t h i s  system w i l l  be generated by  t h e ' d i s t r i c t  h e a t i n g  p l a n t s .  

These des igns have n o t  cons idered geothermal energy. S ince  t h e  p r e s e n t  
p l a n  i s  based on energy economics, t h e  Oregon I n s t i t u t e  o f  Technology 
d i d  a c o s t  a n a l y s i s  o f  u t i l i z i n g  t h e  l o c a l  g r a d i e n t  h e a t  source i n  t h e  
c a p i t a l  s i t e  t o  r e p l a c e  t h e  space h e a t i n g  requ i rements  o f  t h e  co- 
g e n e r a t i o n  f a c i l i t i e s .  

The s tudy  was based on t h e  l o g s  o f  t h e  Red S h i r t  #1 w e l l  d r i l l e d  by  H i l l  
P roduc t ions .  The bot tom h o l e  tempera ture  o f  t h e  w e l l  was 170 degrees f. 
(76 degrees C), 2,050 f e e t  from t h e  su r face .  T h i s  i s  r o u g h l y  t h r e e  
t imes t h e  w o r l d  normal g r a d i e n t  mean (115 degrees C/km). 

The i n t e r p r e t a t i o n  o f  t h e  l o g s  i n d i c a t e  t h e  t o p  of an igneous rock  
sequence i s  p i c k e d  a t  1,840 f e e t  i n  h o l e  depth. The l i t h o l o g y  suggests 
t h a t  t h e  rock  i s  i n t r u s i v e  s u b j e c t  t o  a cons ide rab le  p e r i o d  of 
weather ing.  Over lay ing  t h i s  igneous complex i s  a T e r t i a r y  s e c t i o n  8 
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c o n t a i n i n g  some sandstones. A Quate rna ry  g l a c i a l  c r u s t  r i m  complex o f  
r e l a t i v e  s h a l l o w  depth  l i e s  across  t h e  T e r t i a r y  sequence. T h i s  w e l l  i s  
t h e  o n l y  abnormal ly  h igh  heat  f l o w  w e l l  i n  t h e  immediate area. Perhaps 
t h i s  i s  because i t  i s  t h e  o n l y  w e l l  i n  t h e  area  n o r t h  o f  t h e  C a s t l e  
Mounta in f a u l t  and t h e r e f o r e  the  o n l y  w e l l  t o  encounter  t h e  c r y s t a l l i n e  
i n t r u s i v e  p r e v i o u s l y  menticned. 

The c a l c u l a t i o n s  were made u s i n g  c e r t a i n  assumptions: 

1. 

2. 
3. 
4. 

5 .  

F i v e  o p t  

0 P t  

The geothermal system c o u l d  c o m p a t i b l y  f i t  i n t o  t h e  e x i s t i n g  
h e a t i n g  system. 
We1 1s d r i l l e d  would produce 500 g/m. 
The thermal  g r a d i e n t  inc reases  a t  a c o n s t a n t  r a t e  t o  depth.  
Geothermal w e l l s  would be d r i l l e d  a t  t h e  Red S h i r t  #1 s i t e  
which would need a 10-13 km p i p e l i n e .  ( I t  i s  p o s s i b l e  t h a t  
t h e  w e l l s  c o u l d  be d r i l l e d  on t h e  c a p i t a l  s i t e ,  b u t  t h i s  was 
n o t  cons idered . ) 
A h e a t  exchanger system would be u t i l i z e d .  (It i s  p o s s i b l e  
t h a t  t h e  water  c o u l d  be pure enough t o  exc lude t h i s  
requ i remen t . ) 

ons were cons idered:  

on #1: 

Op t ion  #2: 

O p t i o n  #3: 

Op t ion  #4: 

O p t i o n  #5: 

Geothermal w e l l s  would be d r i l l e d  t o  a depth  o f  
2,750' which would produce geothermal f l u i d s  a t  200 
deHrees F a t  a r a t e  o f  20,000 g/m t o  supp ly  500 x 
10 Btu/m w i t h  h e a t i n g  d i s t r i c t  o u t p u t  wa te r  
tempera ture  a t  140 degrees F. 

Geothermal w e l l s  would be d r i l l e d  t o  2,050' which 
would produce 170 degrees F wa te r  a t  a r a t e  o f  
25,000 g/m. T h i s  water  would be peaked w i t h  t h e  
f o g s i l  f u e l  p l a n t  t o  200 degrees F p roduc ing  500 x 
10 Btu/m. Output  tempera ture  would be 140 degrees 
F. 

Geothermal w e l l s  would be d r i l l e d  t o  2,750' 
p roduc ing  12,500 g/m a t  200 degrees F. The h e a t i n g  
system would be changed t o  maximize t h e  De l ta -T  
across  t h e  hea t  exchanger, l o w e r i n g  o u t p u t  water  t o  
110 degrees F i n s t e a d  o f  140 degrees F. 

Geothermal w e l l s  would be d r i l l e d  t o  2,050' 
p roduc ing  16,700 g/m a t  170 degrees F. The d i s t r i c t  
h e a t i n g  system would be m o d i f i e d  t o  maximize t h e  
De l ta -T  across  t h e  h e a t  exchanger l o w e r i n g  t h e  
o u t p u t  tempera ture  t o  110 degrees F i n s t e a d  o f  140 
degrees F. 

Geothermal w e l l s  would be d r i l l e d  t o  2,050' 
p roduc ing  9,300 g/m a t  170 degrees F. The f l u i d s  
would be peaked t o  200 degrees F. The d i s t r i c t  
h e a t i n g  system would be changed t o  maximize t h e  
De l ta -T  across  t h e  h e a t  exchangers w i t h  a system 
h e a t i n g  o u t p u t  tempera ture  o f  110 degrees F. 
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Each o f  these o p t i o n s  has a payback p e r i o d  o f  l e s s  than 7 years. ODtion 
#3 and # 5  seem most economical w i t h  about  a 3 y e a r  payback i n ' f u e l  
sav ings  a1 one. 

The scenar io  c o n s t r u c t i o n  i s  based on a s h o r t e s t  t ime frame poss ib le .  
Th i s  t i m e  frame i s  p rov ided  by  t h e  c a p i t a l  s tudy .  A t  t h i s  t ime, t h e r e  
i s  no guarantee t h a t  any of t h e  e x p l o r a t i o n  money w i l l  be approved t o  
de termine if t h e  p o s t u l a t e d  f low and tempera ture  va lues  can be found. 
I t  i s ,  however, specu la ted  t h a t  t h e  economics a r e  s u f f i c i e n t l y  
a t t r a c t i v e  t o  have o f f i c i a l s  want t o  e x p l o r e  t h e  m a t t e r  f u r t h e r .  The 
U n i v e r s i t y  o f  A laska does p l a n  t o  do some r e s i s t i v i t y  s t u d i e s  and 
perhaps se ismic  i n  t h e  area. 

The cogenera t i on  p l a n t  i s  t h e  s i n g l e  most e n v i r o n m e n t a l l y  hazardous 
element o f  t h e  e n t i r e  C a p i t a l  S i t e  Committee's planned development. 
Ser ious  env i ronmenta l  impacts  w i l l  r e s u l t  from t h e  min ing,  t r a n s p o r t i n g  
and bu rn ing  o f  t h e  c o a l .  Geothermal u t i l i z a t i o n  becomes much more 
a t t r a c t i v e  when these env i ronmenta l  c o n s i d e r a t i o n s  a r e  p laced i n  t h e  
equat ion .  

T h i s  c u r s o r y  s tudy  i n d i c a t e s  t h a t  e l i m i n a t i o n  of t h e  l a r g e  cogenera t i on  
p l a n t  and one o f  t h e  two d i s t r i c t  o i l  peak ing p l a n t s  would maximize t h e  
economics o f  geothermal d i r e c t  h e a t  a p p l i c a t i o n s  a t  t h e  c a p i t a l  s i t e .  

Ten pe rcen t  of t h e  peak h e a t i n g  l o a d  would be s u p p l i e d  by t h e  remain i r iy  
o i l  f i r e d  d i s t r i c t  peaking p l a n t .  T h i s  corresponds f a v o r a b l y  w i t h  t h e  
models des igned and implemented i n  I ce land .  
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If t h e  g r a n i t i c  rocks  do n o t  p r o v i d e  t h e  necessary f l o w  ra tes ,  h o t  d r y  
rocks  techno logy  m i g h t  be u t i 1  ized. Los Alamos o f f i c i a l s  i n d i c a t e  t h a t  
demonst ra t ion  p r o j e c t s  a r e  i n  t h e  o f f i n g  and t h i s  would f i t  n i c e l y  i n t o  
t h e  scenar ios  developed f o r  t h i s  s i t e .  



S I T E  DATA SUMMARY 

S I T E :  CAPITAL S I T E  

. .Phys ica l  R e s e r v o i r  Data 

. .Temperature 

Bottom h o l e  tempera ture  Red S h i r t  #1, 170°F (77°C) a t  2050 '  
(625 m )  . .To ta l  D i  sso l  ved Sol i d s  (PPM) : . .Est imated Non-E lec t r i c  Energy P o t e n t i a l  (MBtuh* 30 y e a r s )  : 

..Type o f  Over lay ing  Rock: 

. .Es t imated Depth t o  Top o f  R e s e r v o i r  (me te rs ) :  

. . S i t e  Land S t a t u s  

. .To ta l  Acres 

100 square m i l e s  o f  s t a t e  lands  sur round t h e  c a p i t a l  s i t e .  
Numerous acres  o f  borough and p r i v a t e  lands  sur rcund t h e  
c a p i t a l  f o o t p r i n t  t o  t h e  west, sou th  and n o r t h .  

. . T o t a l  Acres Leased 

. .Geothermal Development S ta tus :  None 

..Local and S t a t e  A t t i  tude  Toward Geothermal Development: 

I m p e r a t i v e  t o  e x p l o r e  t h e  p o t e n t i a l  

..Land Use and Popu la t i on :  

P resen t  p o p u l a t i o n  apx. 400 - used f o r  r e c r e a t i o n  and a g r i c u l t u r e .  

..Comments and C r i t i c a l  Issues:  

Loca l  g r a d i e n t  sou th  o f  t h e  C a s t l e  Mounta in F a u l t  i s  l o w e r  than t h e  
w o r l d  norm. 

SITE LOCATION AND PHYSICAL DESCRIPTION 

SITE: CAPITAL SITE 

. . L a t i t u d e :  61" 42 '  N 

. .Long i tude:  149" 4 5 '  N 
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. .Rect i1  i n e a r :  T18N R3W SM Anchorage Quadrangle (We1 l s i  t e )  

..County: Mat-Su Borough 

. .Ad jacent  Count ies:  Anchorage Borough 

. .Topography 

Located on t h e  F o o t h i l l s  o f  t h e  Ta lkee tna  Mounta in Range a t  t h e  
J u n c t i o n  of t h e  Sus i tna  and blatanuska Va l l eys .  The area has been 
g l a c i a t e d  and i s  g e n t l y  r o l l i n g  w i t h  d e n d r i t i c  d ra inage t o  t h e  west  
away from t h e  Ta lkeetna  Mountains. 

. .Present  Land Use: 

A g r i c u l t u r a l  and Rec rea t iona l .  P r e s e n t l y  t h e  town o f  M i l  low i s  
l o c a t e d  a t  m i l e  70 Parks Highway. The p o p u l a t i o n  o f  t h e  town and 
t h e  sur round ing  area  i s  about  400 people. 

. .Fu ture  Land Use Plans:  

The S t a t e  C a p i t a l  i s  mandated t o  move t o  a 100 square m i l e  area 
here  by  t h e  y e a r  1981 under  a referendum passed i n  1974. The 
p r o j e c t i o n s  now be ing  f o l l o w e d  a r e  t h a t  a 30,000 + person c i t y  w i l l  
be deve l  oped by  1991. (Background Repor ts  Capi t o 1  Committee) 

. .Aes the t i cs :  

Nancy Lake S t a t e  Park i s  l o c a t e d  t o  t h e  west  i n d i c a t i n g  t h e  un ique  
n a t u r a l  env i ronment .  

. . H i s t o r i c a l  /Archaeol o g i c a l  S i g n i f i c a n c e :  

The Wi l l ow  Creek M in ing  D i s t r i c t  i s  l o c a t e d  i n  Hatcher  Pass w i t h i n  
t h e  Ta lkee tna  Mountains. T h i s  was t h e  s i t e  o f  t h e  l a r g e s t  A laskan 
hard  rock  m in ing  o p e r a t i o n  south  o f  t h e  Alaska range. The Hatcher  
Pass and Wi l low areas were s taked o u t  i n  t h e  l a t e  40 ' s  and e a r l y  
5 0 ' s  by homesteaders. Access a t  t h a t  t i m e  was by way o f  t h e  
Alaskan Ra i l road .  L i t t l e  a rchaeo log ica l  i n v e s t i g a t i o n  has taken 
p lace.  

GEOLOGICAL/GEOPHYSICAL DESCRIPTION 

SITE: CAPITAL SITE 

. .Geologic  D e s c r i p t i o n :  

The s u r f a c e  geology of t he  ma jo r  p o r t i o n  of t h e  S u s i t n a  V a l l e y  i s  
G1 a c i  o/acus t r i n e  o f  Qua te rna ry  t ime  pe r iod .  
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D r i l l i n g  i n d i c a t e s  t h a t  t h e  subsur face  c o n s i s t s  o f  a T e r t i a r y  
sedimentary sequence which has some coa l  b e a r i n g  s t r a t a .  I n  Cook 
I n l e t  i t s e l f ,  t h i s  sequence produces b o t h  o i l  and gas. IJnder ly ing  
t h i s  i s  a J u r a s s i c  t o  Cretaceous meta-sediment sequence. 

The C a p i t a l  s i t e  i s  n o r t h  o f  t h e  C a s t l e  Mounta in f a u l t  which i s  an 
east -west  t r e n d i n g  t e c h n o l o g i c a l l y  i m p o r t a n t  f a u l t  system. The 
south  s i d e  o f  t h e  f a u l t  has a deep sedimentary s e c t i o n  w h i l e  n o r t h  
of t h e  f a u l t  has a r e l a t i v e l y  t h i n  T e r t i a r y  s e c t i o n  o v e r l a y i n g  
g r a n i t i c  i n t r u s i v e s .  

The Ta lkee tna  Mountains t o  t h e  e a s t  a r e  J u r a s s i c  t o  T e r t i a r y  
igneous i n t r u s i v e s .  ( C a p i t o l  Comi t tee Background Repor t )  

. .Geophysical Summary: 

E x p l o r a t i o n  has been conducted by  o i l  companies i n  t h e  v i c i n i t y .  

. .Geologic  Hazards: 

Seismic a c t i v i t y  and v o l c a n i c  a c t i v i t i e s  a r e  h i g h  i n  t h e  Cook I n l e t  
Basin.  

R ESERVO I R CHARACTER I STIC S 

SITE: CAPITAL S I T E  

. . Reservo i  r Temperature 

. .Sur face:  

Bottom h o l e  temperatures o f  t h e  Red S h i r t  w e l l  6 m i l e s  (9.6 
km) from t h e  s i t e  i n d i c a t e d  a BHT o f  170OF ( 7 6 O C )  a t  2050' 
(625 M) (Red S h i r t  We1 1 Log) 

. .Subsurface: 

. .Geochemical 

S i02:  None 

Na-K-Ca : 

..Flow Rates: 

. .pH: 

. .To ta l '  D i s s o l v e d  S o l i d s :  N/A 

. . F l u i d  Chemist ry :  
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. .Est imated N o n - e l e c t r i c  Energy P o t e n t i a l  (MBtuh 30 y e a r s ) :  

1.44 x I O 1 *  BTU/year 

. .Subsur face Area of Reservo i r :  

LAND OWNERSHIP AND LEASING \ 

SITE: CAPITAL S I T E  

..Land Ownership: 

n 

The l a n d  i n  t h e  c a p i t a l  s i t e  i s  owned by  t h e  S t a t e  o f  A laska 
p r i v a t e  and Borough lands  a r e  found i n  t h e  immediate v i c i n i t y .  Red 
S h i r t  #1 i s  l o c a t e d  on S t a t e  lands.  P r i v a t e  l ands  l i e  between Red 
S h i r t  lands  and C a p i t a l  S i t e .  

. .Land Leased 

. .Highest  Priced Leases (Dol l a r s / A c r e )  

. .$/Acre - Lessee 

. . T e n t a t i v e  Lease Sa le  Dates: 

..Number o f  Sales O f f e r e d  Bu t  No Bids:  

. .Number o f  B ids  Re jec ted  ( R e s u l t i n g  i n  No Lease): 

. .Summary o f  Leas ing  S ta tus  and Needs: 

GEOTHERAL DEVELOPMENT STATUS 

SITE: CAPITAL S I T E  

. .Present  Devel opinent S ta tus :  

I n i t i a l  env i ronment  da ta  has now c o l l e c t e d  f o r  t h e  proposed c a p i t a l  
s i t e .  Shal low water  w e l l  d r i l l i n g  i s  proceeding th rough November 
and December of 1978. No geothermal e x p l o r a t i o n  has been 
i n i t i a t e d .  

. .Pro jec ted  o r  Planned Development: 

Cen t ra l  S t a t e  employees a r e  assumed t o  move t o  t h e  new c a p i t a l  from 
1982 th rough 1994. Federa l  and p r i v a t e  s e c t o r  b a s i c  employment 
shou ld  b u i l d  s l o w l y  d u r i n g  t h e  f i r s t  yea rs  o f  t h e  move. By 7994 
t h e  p r o j e c t e d  p o p u l a t i o n  would be o v e r  30,000 peop le  i n  t h e  100 
square m i l e s  o f  l a n d  known as t h e  C a p i t a l  f o o t p r i n t .  There a r e  
p r e s e n t l y  no f a c i l i t i e s  b u i l t  o r  under c o n s t r u c t i o n  t h a t  a r e  @ 
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assoc ia ted  w i t h  t h e  new c a p i t a l  c i t y  des ign  as p r o v i d e d  by  t h e  new 
c a p i t a l  c i t y  p l a n n i n g  process. The s i t i n g  c o n s t r u c t i o n  and 
occupancy of t h i s  c i t y  w i l l  t r u l y  be a monumental t a s k  t o  complete 
i n  16 yea rs .  

The downtown h e a t i n g  d i s t r i c t  as out1 i n e d  by t h e  commission c o u l d  
be e a s i l y  adapted t o  geothermal use. E x p l o r a t i o n  shou ld  beg in  
immedia te ly  t o  de termine i f  t h e  p o t e n t i a l  e x i s t s  f o r  geothermal 
space hea t ing .  Over t h e  n e x t  two yea rs  a w e l l  shou ld  be d r i l l e d  t o  
de termine t h e  e x t e n t  of any resources.  

INSTITUTIONAL CONSIDERATIONS 

S I T E :  CAPITAL SITE 

( E x t r a c t e d  From C a p i t a l  Committee Background Repor ts )  

. . I n s  t i  t u  t i o n a l  Requirements : 

T h i s  c o n s t r u c t i o n  would be done on S t a t e  lands.  A cad re  o f  s t a t e  
p e r m i t s  and l e g i s l a t i v e  approval  would be necessary t o  deve lop  
geothermal resources.  D r i l l  i n g  permi ts ,  r i g h t - o f - w a y  easements, 
c a p i t a l  s i t e  commission approval  , L e g i s l a t i v e  approva l  S t a t e  e n v i -  
ronmental Conserva t ion  and EPA approval  would a l l  be needed t o  
develop.  

The S t a t e  D i v i s i o n  o f  Geology and Geophysical surveys would have t o  
approve and oversee e x p l o r a t i o n  a c t i v i t i e s  as w e l l  as Dept. o f  
N a t u r a l  Resources p e r m i t t i n g  f o r  such a c t i v i t i e s .  

Borough r e g u l a t i o n s  w i l l  have t o  be fo l lowed f o r  c o n s t r u c t i o n  and 
easements. 

A l l  i n  a l l  over  f o r t y  (40) p e r m i t s  b y  some twenty  (20)  agencies 
w i l l  be r e q u i r e d  t o  e r e c t  t h e  c a p i t a l .  

V o t e r  approval  i s  a l s o  r e q u i r e d  f o r  bondable cos ts .  

. .Agency and Pub1 i c  A t t i  tudes: 

P r e s e n t l y  t h e  g r e a t e s t  env i ronmenta l  impact  t o  t h e  new c a p i t a l  s i t e  
c o n s t r u c t i o n  i s  cons ide red  t o  be t h e  proposed co -genera t i on  f a c i l i -  
t i e s  u s i n g  coa l  as a f u e l .  The e l i m i n a t i o n  o f  t h i s  p o l l u t a n t  would 
meet w i t h  e n t h u s i a s t i c  suppor t  i f  economica l l y  sound. 

Recent s t u d i e s  have shown i t  would be economical i f  a resource  i s  
a v a i l a b l e .  A l l  concerned agencies would be s u p p o r t i v e  i f  a r e a l -  
i s t i c  chance o f  f i n d i n g  a resource  i s  shown. 
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. .Sta tus  of Requirements ( i .e . ,  E I A / E I S  Requirements): 

I n i t i a l  env i ronmenta l  s t u d i e s  have been completed. P e r m i t t i n g  
schedules have been developed f o r  a l l  b u t  t h e  a c t u a l  geothermal 
deve l  opmen t . 
Upon fund ing ,  t h e  necessary p e r m i t t i n g  would be a r a t h e r  m i n o r  
p o r t i o n  of t h e  scenar io .  A1 1 t h e  env i ronmenta l  assessments shou ld  
be completed by  FY 1980 if fund ing  were made a v a i l a b l e .  

ENVIRONMENTAL FACTORS 

SITE: CAPITAL SITE 

( E x t r a c t e d  From Sou thcen t ra l  Regional  P r o f i l e )  

. .CLIMATE 

. . P r e v a i l i n g  Winds: 

. . P r e c i p i t a t i o n  (Annual ) :  24" (61cm) 

Low t o  moderate 

..Days o f  Sunshine (Annual ) :  

. .Average Temperature: 

Summer: 40" - 70°F (4" t o  21°C) 
Winter :  -10" t o  30°F ( -23"  t o  -1°C) 
Minimum: -56°F (-48°C) 
Maximum: 90°F (32°C) 

. .Degree Days (Annual ) : 11,000 

. . R e l a t i v e  Humid i t y  (Seasonal Peaks): Low 

Summer : 
Win ter :  

. . A I R  QUALITY: 

There a r e  no man made sources of deg rada t ion  a t  t h i s  t ime.  
P o s s i b l e  f u e l  o i l  and coa l  p l a n t s  w i l l  be major  emmission sources.  
(Capi to1 S i t e  Background Repor t  11) 

..GEOLOGIC FACTORS: C a s t l e  Mountain F a u l t  

..WATER QUALITY: 

Two permanent streams i n  t h e  area. Water q u a l i t y  i s  acceptab le  t o  
S t a t e  s tandards.  Changes i n  water  q u a l i t y  and f l o w  w i l l  be ma jo r  
c o n s i d e r a t i o n  d u r i n g  c o n s t r u c t i o n .  T e s t i n g  subsurface wa te r  a t  
t h i s  w r i t i n g  (Repor t  11 )  @ 
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. .NOISE:  

C o n s t r u c t i o n  o p e r a t i o n s  and equipment w i l l  be a ma jo r  source o f  
n o i s e  d u r i n g  c o n s t r u c t i o n  o f  t h e  C a p i t a l .  The a i r p o r t  and roads 
w i l l  be t h e  c h i e f  p o l l u t a n t s  a f t e r  c o n s t r u c t i o n .  (Repor t  11) 

. .BIOLOGICAL: 

. .Dominant F l o r a :  

Spruce, b i r c h  and w i l l o w  dominate t h e  h i l l s i d e s .  Muskeg bogs 
a r e  found. (Capi t o 1  Committee Background Repor t  1 1 ) 

..Dominant Fauna: 

Moose, bear  and some wa te r  fow l  and f u r  b e a r i n g  animals .  
N a t i v e  and anadromous f i s h  a r e  found. (Repor t  11) 

..Endangered Species 

F1 o r a  : 

Fauna: 

TRANSPORTATION AND UTILITIES 

CAPITAL S I T E  

. .Ut i l i ty  o r  Energy Transmiss ion  C o r r i d o r s  and F a c i l i t i e s :  

An e x i s t i n g  t r a n s m i s s i o n  l i n e  passes th rough t h e  s i t e .  A m a j o r  new 
easement has been r e c e n t l y  g ran ted  t o  connect  t h e  c a p i t a l  s i t e  w i t h  
e x i s t i n g  e l e c t r i c a l  g r i d s  near  Glasil l a .  There w i l l  be f u r t h e r  
easements i f  t h e  S u s i t n a  h y d r o e l e c t r i c  f a c i l i t y  i s  b u i l t .  

A m a j o r  p o r t  f a c i l i t y  i s  i n  t h e  p l a n n i n g  s tages f o r  t h e  McKinzey 
P o i n t  Arm. 

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l  i t i e s :  

The Parks Highway t r a v e r s e s  t h e  west  boundary o f  t h e  s i t e .  Hatcher  
Pass Road t o  t h e  n o r t h  s ide .  No roads p r e s e n t l y  e x i s t  w i t h i n  t h e  
C a p i t a l  goo t  p r i n t .  

Numerous s u b d i v i s i o n  and homestead roads bo rde r  t h e  s i t e .  

. .Other 

The Alaska R a i l r o a d  p a r a l l e l s  t h e  Parks Highway t o  t h e  west. 

Nancy Lake S t a t e  Park i s  found t o  t h e  west as w e l l .  
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POPULATION 

SITE: CAPITAL SITE 

. .General D e s c r i p t i o n  o f  Popu la t i on :  

The Matanuska Sus i tna  V a l l e y  i s  undergoing r a p i d  growth. T h i s  i s  
due t o  i t s  r e l a t i o n s h i p  t o  Anchorage as a bedroom and r e c r e a t i o n a l  
community. 

The impact  o f  t h e  c a p i t a l  move w i l l  a c c e l e r a t e  t h e  expansion i n t o  
t h i s  area. The Mat-Su V a l l e y  i s  a l r e a d y  one o f  t h e  f a s t e s t  g rowing  
areas i n  t h e  c o u n t r y  exper ienc ing  as much as 40% growth  p e r  y e a r  as 
i n  t h e  case o f  Was i l l a .  

I t  i s  p r o j e c t e d  t h a t  t h e  p o p u l a t i o n  of t h e  Matanuska-Susitna 
V a l l e y s  w i l l  i nc rease  f rom 20,000 t o  140,000 people b y  1990. To 
date,  a l l  p o p u l a t i o n  p r o j e c t i o n s  f o r  t h i s  a rea  have been under-  
es t ima ted  . 

..Economics 

. .Present  Land Use: 

P r e s e n t l y  t h e  V a l l e y  i s  a bedroom and r e c r e a t i o n a l  community 
f o r  Anchorage, r e c e i v i n g  most o f  i t s  t a x  d o l l a r s  f rom 
Anchorage r e s i d e n t s .  Government i s  t h e  l a r g e s t  employer. New 
s e r v i c e  and c o n s t r u c t i o n  i n d u s t r i e s  a r e  j o i n i n g  a g r i c u l t u r e  as 
secondary economic bases. 

. .Future Land Use: 

The new c a p i t a l  w i l l  i nc rease  c o n s t r u c t i o n ,  and s e r v i c e  seg- 
ments o f  t h e  economy. More than ever, however, t h e  government 
w i l l  be the  major  employer. The c u r s o r y  economic l o o k  com- 
p l e t e d  by t h e  Oregon I n s t i t u t e  o f  Technology shows a ve ry  
s h o r t  pay back p e r i o d  f o r  geothermal development. The C a p i t o l  
S i t e  Development schedules would n o t  be s i g n i f i c a n t l y  a l t e r e d  
u s i n g  geothermal energy. 
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KLAWAS I 

The Wrangell  Mounta ins of I n t e r i o r  E a s t c e n t r a l  A laska compr ises an area  
o f  app rox ima te l y  35,000 square k i l o m e t e r s .  Very r e c e n t  v o l c a n i c s  make 
up t h e  b u l k  o f  t h e  M t .  Wrangell  Massif.  Mt .  Drum s tands  a t  t h e  west 
edge o f  t h e  range 10 m i l e s  (16  km) t o  t h e  e a s t  of G l e n a l l e n .  

The geothermal p o t e n t i a l  o f  t h i s  a rea  has been s t u d i e d  by  f@ U.S.G.S. 
The es t ima ted  energy p o t e n t i a l  of M t .  Drum i s  230 x 10 c a l .  A 
resource  t h i s  l a r g e  w i t h  an es t ima ted  subsur face  tempera tare  o f  650°C 
would a l l o w  f o r  e l e c t r i c a l  p roduc t i on .  The s c e n a r i o  i s  b u i l t  around 
t h i s  assumption. 

AHTNA N a t i v e  Regional Corpo ra t i on ,  i n  c o n j u n c t i o n  w i t h  Alaska Geo log ica l  
Consu l tan ts  and Geonomics, I nc .  , developed a proposal  f o r  e l e c t r i c a l  
p r o d u c t i o n  u s i n g  t h e  resource  a t  M t .  Drum i n  1975. T h i s  p roposa l  has 
n o t  been funded t o  date.  The end use r  has n o t  been t r u l y  determined, 
b u t  w i t h  con t inued  development o f  t h e  p i p e l  i n e  c o r r i d o r ,  t h e  geothermal 
p o t e n t i a l  would appear t o  be usefu l  w i t h i n  a decade i f  h y d r o e l e c t r i c  
power i s  n o t  developed. 

The e x i s t i n g  energy demands a r e  p r e s e n t l y  f u l f i l  l e d  b y  d i e s e l  -generated 
e l e c t r i c  power and l i q u i d  pe t ro leum a t  a h i g h  c o s t  t o  t h e  consumer. 
Growth r a t e s  a r e  moderate i n  t h i s  area w i t h  a deve lop ing  a g r i c u l t u r e  
a rea  i n  t h e  Ch i tna  reg ion .  

The proposed s i t e  f o r  geothermal energy development i s  l o c a t e d  on 
Federa l  lands  and lands  s e l e c t e d  by  v i l l a g e  and n a t i v e  r e g i o n a l  c o r p o r -  
a t i o n s  o f  t h e  Ahtna r e g i o n  under  terms of t h e  Alaska N a t i v e  Claims 
Se t t l emen t  Ac t .  The S t a t e  has s e l e c t e d  lands  t o  t h e  south  o f  t h e  s i t e  
wh ich  c o u l d  be used if t h e  Federal lands  a r e  i n c l u d e d  i n  t h e  proposed 
Wrangell  - S t .  El i a s  N a t i o n a l  Monument. 

The s u r f a c e  exp ress ion  i n  t h e  development a rea  c o n s i s t s  o f  t h r e e  mud 
vo lcanoes.  The Drum group c o n s i s t s  of t h e  Shrub Cone and t h e  Upper and 
Lower K lawas i  Cones. The c r e s t  o f  M t .  Drum i s  app rox ima te l y  19 k i l o -  
meters from t h e  cones. The cones a r e  e l l i p t i c a l  i n  ground p l a n  and 
d r u m l i n o i d  i n  p r o f i l e  45 t o  90 meters  h igh .  Maximum d iamete r  i s  2.5 km, 
f o r  t h e  Lower Klawasi  cone which i s  an area  ba r ren  o f  v e g e t a t i o n  and 
surrounded by  w h i t e  spruce f o r e s t .  

The d i scha rge  o f  m i n e r a l i z e d  waters  from t h e  ven ts  has n o t  been measured 
s i n c e  1954. A t  t h a t  t i m e  t h e  f l o w  a t  t h e  upper  Klawasi  Cone was e s t i -  
mated from 7.6 t o  19 l i t e r s  p e r  m inu te  i s s u i n g  from two vents .  Lower 
Klawasi  Cone ranged f rom 19 t o  38 l i t e r s  p e r  minute.  Thermal waters  and 
gas do n o t  emenate a t  t h e  c r e s t  o f  t h e  shrub cone, b u t  r a t h e r  from t h e  
f l a n k s .  
a t u r e  averages about  30°C. 

The f l o w  ranges f rom 7.6 t o  18.9 l i t e r s  p e r  minute.  The temper- 

I n i t i a l l y  any development would beg in  w i t h  i d e n t i f i c a t i o n  o f  t h e  geo- 
thermal  system. The U.S.G.S. has conducted su r face  i n v e s t i g a t i o n s  t h a t  
shou ld  be pub l i shed  a t  t h i s  t ime b y  Tom M i l  l e r .  
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Subsur face i n v e s t i g a t i o n s  and deep we1 1 d r i l  l i n g  o p e r a t i o n s  t o  1500 
meters w i l l  need t o  be i n i t i a t e d  p r i o r  t o  development. 

S tud ies  shou ld  be under taken t o  determin'e t h e  t e c h n i c a l  f e a s i b i l i t y  and 
economic r e a l i t i e s  o f  any such development. T h i s  w i l l  be dependent upon 
federa l  o r  s t a t e  fund ing  f o r  t h e  fo reseeab le  f u t u r e .  

SITE DATA SUMMARY 

SITE: KLAWASI 

I . .Temperature "C 

Sur face:  
Subsurface: 650" (Whi te  1975) 

. .Tota l  D isso lved  S o l i d s  (PPM): 30,450 (AGC e t  a l .  1975) . .Est imated V g n - E l e c t r i c  Energy P o t e n t i a l  (MBtuh* 30 y e a r s ) :  
230 x 10 cal (Whi te  1975) 

..Type o f  O v e r l a y i n g  Rock: 
, .Estimated Depth t o  Top o f  R e s e r v o i r  (me te rs ) :  

1500' ( M i l  l e r  personal  communication) 

30°C (AGC e t  a1 . 1975) 

Basalt ( A N  e t  a1 1975) 

I . . S i t e  Land S t a t u s  

Located near  Wrangel l  Mountains PGRA 2.2 m i l l i o n  acres  (89 m i l l i o n  
hec ta res )  

T o t a l  PGRA Acres: 

Federa l  : Rpprox. 90% 
S t a t e :  Approx. 3% 
P r i v a t e :  Approx 7% N a t i v e  

T o t a l  Acres Leased: 

..Geothermal Development S ta tus :  None t o  date.  

. .Local and S t a t e  A t t i  tude Toward Geothermal Development: 

AHTNA N a t i v e  Regional  Corpora t ion ,  A laska Geo log ica l  Consu l tan ts ,  
I nc . ,  and Geonomics of C a l i f o r n i a  have submi t ted  a proposal  t o  
develop t h e  geothermal resource  f o r  e l e c t r i c a l  genera t i on .  

..Land Use and Popu la t i on :  

T h i s  i s  an i s o l a t e d  in te rmontane b a s i n  t y p i c a l  o f  i n t e r i o r  A laska 
p r e s e n t l y .  

I 
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..Comments and C r i t i c a l  I ssues :  

1. A b r i d g e  o r  power l i n e  would have t o  be b u i l t  ac ross  t h e  

2. 
3. Compe t i t i ve  h y d r o e l e c t r i c  power m igh t  be f e a s i b l e  f o r  t h e  

4. The demand i s  n o t  t h e r e  a t  t h i s  t ime. 

Copper R i v e r .  
The s i t e  i s  ve ry  near  o r  i n  a N a t i o n a l  b4onument. 

v i c i n i t y .  

SITE LOCATION AND PHYSICAL DESCRIPTION 

S I T E :  KLAWASI 

. . L a t i t u d e :  62" 03' 29N 

. .Longi tude;  145" 1 3 '  21W 

. .Rec t i1  i n e a r :  Gul kana A-3 T3N R1E NE SE Sec t  9 CRM 
T4N, RZE, Sect .  34 

. .County: 

. .Adjacent  Count ies:  

..Topography 

On t h e  western  f l a n k  o f  M t .  Drum i n  t h e  Copper R i v e r  Bas in  i s  a 
s t r u c t u r a l  and topograph ic  low i n  which t h e  Copper R i v e r  d r a i n s  
south  i n t o  t h e  G u l f  o f  Alaska. M t .  Drum i s  t he  western  edge of a 
massive s t r a t o  v o l c a n i c  p i l e  t h a t  covers  w e l l  ove r  2,000,000 acres.  
(AGC e t . a l  . 1975) 

. .Present  Land Use: 

The mud v o l  canos /spr ings  a r e  p r e s e n t l y  unused. 

. .Future Land Use Plans: 

The geothermal resource  shou ld  be developed i n t o  a smal l  c a p a c i t y  
e l e c t r i c a l  g e n e r a t i n g  p l a n t  (25  MW) w i t h  cascading uses o f  waste 
hea t  . 

. .Aes the t i cs :  

L o f t y  i c e  covered peaks r i m  a meadowed b l u e  sky b a s i n  d r a i n e d  by  
cascading r i v e r s  a1 i v e  w i t h  salmon. 

. . H i s t o r i c a l  /A rchaeo log ica l  S i g n i f i c a n c e :  Unknown 
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GE OL OG I C  AL /G E OPH Y S I C  AL DE S C R I PT I O N  

SITE: KLAWASI 

. .Geologic  D e s c r i p t i o n :  (AGC e t .  a l .  1975) 

The t e c t o n i c  framework o f  t h e  Copper R i v e r  Bas in  i s  dominated by 
east -west  t r e n d i n g  orogens t h a t  a r e  concave t o  t h e  south.  The 
Wrangel l  m a s s i f  o f  l a v a s  r i s e  on the  unders ide  o f  t h e  e a s t  l e g  o f  
t h e  arch.  

The r e g i o n a l  a i r m a g n e t i c  map o f  t h e  Copper R i v e r  Bas in  suggests 
t h a t  t he  Wrangell  a n d e s i t i c  l avas  u n d e r l i e  t h e  mud volcanoes a t  
r e l a t i v e l y  sha l l ow  depths. The magnet ic  d a t a  can t h e r e f o r e  be 
i n t e r p r e t e d  t o  i n d i c a t e  t h e  mud volcanoes a r e  s u r f a c e  man i fes t -  
a t i o n s  o f  a much more e x t e n s i v e  subsur face  h e a t  source. 

The area has been h e a v i l y  g l a c i a t e d .  Vo lcan ic  d e b r i s  from r e c e n t  
e r r u p t i o n s  have r e p e a t e d l y  l e f t  ash, mud f lows,  and a n d e s i t i c  l a v a  
f lows over  t h e  M t .  Drum area. 

S i  t e - s p e c i f i c  s t u d i e s  have been conducted by  Tom M i l  l e r  o f  t h e  
U.S.G.S. which shou ld  be i n  p r i n t  1979. 

. .Geophysical Summary: None t o  date. 

. .Geologic  Hazards: Vo lcan ic / se i sm ic  and snows1 ides.  

RES ERVO I R CHARACTER1 ST I C  S 

SITE: KLAWASI 

. .Reservo i r  Temperature (AGC e t .  a l .  1975) 

. .Sur face:  30.8OC 

. .Subsurface: 65OOC (k lh i t e  1975) 

. .Geochemical 

s i$ :  
Na-K-Ca : 

. . F1 ow Rates : 
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Upper Klawasi  Cone 7.6 t o  19.0 l i t e r s  p e r  minute.  19-38 l i t e r s  p e r  
m inu te  Lower Klawasi  Cone. Shrub Cone 7.6 t o  18.9 L.P.M. (A.G.C. 
1975) 



..pH: 7.7 

. .Tota l  D i  sso l  ved Sol  i d s :  

30,450 f o r  NA, CL, C, S i02,  Boron 

. . F l u i d  Chemist ry :  

Gases CO 96.4% t o  99.3% N i t r o g e n  
Upper Klgwasi  Mud Volcano 

Water A n a l y s i s :  Ph 7.1, Spec 

(A.G.C. 1975) 

3.6% t o  .4% (A.G.C. 1975) 

f i c  Conductance 32200. UI 

S o l u t e  A n a l y s i s  (Water) :  

L I  
MG 
F 
NA 
CA 
CL 
K 
B 
SI02 
SO4 
CO 3 
HC03 

7.9 

0.4 

6.5 

300 

10,000 

11,000 
240 
140 

53 
740 
360 

6,970 
K lawas i  Group o f  Spr ings  w i t h  Mud Cones - West S p r i n g  

Water Ana lys i s :  Ph 7.7, T o t a l  D i s s o l v e d  S o l i d s  27500. 

Sol U te  Anal ys i s  (Water)  : 

6.9 
136 

10,000 
31 

12,100 
17 

271 
169 

18 
123 
664 

L I  
MG 
NA 
CA 
CL 
NO3 
K 
B 
PO4 
SI02 
SO4 
HC03 7,230 
M u l t i p l e  Vents i n  Lower Klawasi  Cone (Mud Volcano)  

S o l u t e  A n a l y s i s  (Water): 

ri A 9,390M 
CL 12,200M 
S 04 666 
HC03 290M 



. .Est imated N o n - e l e c t r i c  Energy P o t e n t i a l  (MBtuh 30 y e a r s ) :  

230 x 1 0 l 8  c a l  (Whi le  1975) For M t .  Drum 

. .Subsurface Area o f  Reservo i r :  

Chamber area M t .  Drum (Whi te  1975) 
149 km 
km 350-400 

. .References: 

USGS Water Resources Spr ing  Schedule, Anchorage: N i c h o l s  and 
Yehle, 1961, Mud Volcanoes i n  t h e  Copper R i v e r  Basin, Alaska., 
Geol. o f  t he  A r c t i c .  

S-S Number: 
Name o f  Area: 
L a t i  tude: 
Long i tude:  
Cornposi t i o n  L a s t  E r u p t i o n :  
Age Data: 
Chamber Area Km : 
Chamber Volume Range 5m3: 
Chamber Volume V , Km * 

Sol i d i f i c a t i o n  S&aty8C*: 
T o t a l  C a l o r i e s  x 18 : 
Now C a l o r i e s  x 10 : 
Out C a l o r i e s  

2 

A-84 
Drum 
62" 0 7 '  N 
144" 3 8 '  W 
Si1 i c i c  

140 A 
350-480 Vv 
400 

230 

1.8X105 Tys; 1.8X105 Ts; .%lo5 Tb 

650? 

200 
100 

Remarks : 

LAND OWNERSHIP AND LEASING 

SITE : KLAWAS I 

. . PGRA Land Ownership 

T o t a l  area:  2,165,159 acres  - M t .  Wrangel l  PGRA P o r t i o n s  o f  t h i s  
l a n d  has been i n c l u d e d  i n  t h e  n a t i o n a l  park  system. AHTNA N a t i v e  
C o r p o r a t i o n  and t h e  S t a t e  has s e l e c t e d  lands  i n  t h e  s p r i n g s  area. 
On December 1 , 1978, P res iden t  C a r t e r  des ignated  10.95 m i l l i o n  
ac res  as t h e  M t .  Wrangel l -St .  E l i a s  Na t iona l  Monument under  
a u t h o r i t y  of t h e  A n t i q u i t i e s  Ac t .  (P.L.O. 5654) The exac t  l e g a l  
d e s c r i p t i o n  of t h e  monument i s  n o t  known b u t  i t  can be assumed t h a t  
a g r e a t  deal  o f  t h e  PGRA was inc luded .  

..Land Leased: None 
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. .Highest  P r i c e d  Leases (Dol l a r s / A c r e )  

..$/Acre - Lessee 

. . T e n t a t i v e  Lease Sa le  Dates: 

..Number o f  Sales O f f e r e d  Bu t  No Bids: 

..Number o f  B ids  Re jec ted  ( R e s u l t i n g  i n  No Lease): 

..Summary o f  Leas ing  S ta tus  and Needs: 

No l e a s i n g  a t  p r e s e n t  - none planned. 

GEOTHERMAL DEVELOPMENT STATUS 

S I T E :  KLAWASI 

. .Present  Development S ta tus :  

U.S.G.S. has conducted geo log ic  i n v e s t i g a t i o n s  on t h e  M t .  Drum 
area. AHTNA N a t i v e  Regional  Corpo ra t i on  has p u t  t o g e t h e r  a 
proposal  t o  develop t h e  area  f o r  energy u t i l i z a t i o n .  

. .P ro jec ted  o r  Planned Development: (A.G.C. e t .  a l .  1975)  

I n f r a r e d  imagery t o  be f l own  
Subsur face e x p l o r a t i o n  - d r i l l i n g  t o  200 meters 3 ho les  
Deep we1 1 d r i l  l i n g  - 1500 meters  
Techn ica l  f e a s i b i l i t y  s tudy  
Development o f  energy resource  t h a t  c o u l d  produce some 25 mw by  
1985. 
No development i s  expected u n t i l  t h e  t u r n  o f  t h e  cen tu ry .  

INSTITUTIONAL CONSIDERATIONS 

S I T E :  KLAWASI 

. . I n s t i t u t i o n a l  Requirements: 

A whole cache o f  p e r m i t s  w i l l  be necessary b e f o r e  development w i l l  
be complete. An E I S  w i l l  have t o  be completed. E x p l o r a t i o n  and 
d r i l l i n g  p e r m i t s  w i l l  be r e q u i r e d  on S t a t e  and Federa l  Lands. 
D r i l l i n g  p e r m i t s  w i l l  be r e q u i r e d  on I n d i a n  l ands  u n t i l  t hey  o b t a i n  
pa ten t .  

. .Agency and Pub1 i c  A t t i  tudes:  

T h i s  p r o j e c t  was j o i n t l y  sponsored by  AHTNA Regional C o r p o r a t i o n  
and two p r i v a t e  companies. They planned on heavy p a r t i c i p a t i o n  b y  A 



f e d e r a l  and s t a t e  
completed b y  t h e  
c o n s i d e r a t i o n  must 
S t .  E l i a s  N a t i o n a l  
and p u b l i c  a t t i t u d e  

agencies. There a r e  c u r r e n t l y  s t u d i e s  be ing  
U.S.G.S. and t h e  U n i v e r s i t y  of Alaska. Some 
be g i v e n  t o  t h e  p r o x i m i t y  t o  t h e  M t .  Wrange l l -  
Monument and t h e  e f f e c t  i t  w i l l  have on agency 
S .  

Q 

. .Sta tus  o f  Requirements ( i .e . ,  E I A / E I S  Requirements) 

Land i s  s t i l l  under  BLM c o n t r o l  b u t  has been s e l e c t e d  by  AHTNA 
Regional Corpo ra t i on .  T i t l e  t r a n s f e r  n o t  completed. 

ENVIRONMENTAL FACTORS 

SITE: KLAWASI 

..CLIMATE ( E x t r a c t e d  From A.G.C. e t .  a l .  Proposal ,  1975) 

. . P r e v a i l i n g  Winds: 

. . P r e c i p i t a t i o n  (Annual ) :  

24.8 c e n t i m e t e r s  i n c l u d i n g  107.7 Cent imeters  o f  snow. 

..Days o f  Sunshine (Annual ) :  

. .Average Temperature: 

Summer: 39" t o  69°F ( 4 "  t o  21°C) 
Win te r :  -22 t o  38°F (-30" t o  4°C) 
Minimum: -58.9"C 
Maximum: 30°C 

. . Degree Days (Annual ) : 13500 Approx. 

. .Re1 a t i v e  Humid i t y  (Seasonal Peaks) 

Summer: 
W in te r :  

. . A I R  QUALITY: Good. P o s s i b l e  i n v e r s i o n s .  

. .GEOLOGIC FACTORS: Se ism ic /vo l can ic  r e l a t e d  s l i d e  a c t i v i t i e s .  

..WATER QUALITY: 

Two m i l e s  t o  Copper R ive r .  Ma jor  d ra inage i n  d e n d r i t i c  1/2 m i l e  
f u r t h e r  t o  any of cones from Klawasi  Creek. No water  r i g h t s  f i l e d  
f o r .  

. .NOISE:  No n o i s e  p o l l u t i o n .  



. .BIOLOGICAL: 

. .Dominant F l o r a :  

H igh  brush, w h i t e  spruce fo res ts ,  some hardwood f o r e s t s .  

..Dominant Fauna: 

Moose, ca r ibou ,  brown and g r i z z l y  bear  denning area. Mounta in 
sheep and goats .  

TRANSPORTATION AND UT I L I T  I ES 

SITE: KLAWASI 

. . U t i 1  i ty o r  Energy Transmiss ion  C o r r i d o r s  and F a c i l  i t i e s :  

Copper V a l l e y  U t i l i t y :  8 M i l e s  (13 km) Have t o  c r o s s  Copper 
R i v e r .  

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l i t i e s :  

Valdez Highway: 6 M i l e s  (10 km) Have t o  c ross  Copper R i v e r  
A laska Highway: 12 M i l e s  (19  km) I' I t  

Glenn Highway: 12 M i l e s  (19 km) I t  

I I  I1 

I 1  I 1  I 1  

. .Other: 

Trans Alaska P i p e l i n e :  14 M i l e s  (22  km) Federal S t a t e  U t i l i t y  
C o r r i d o r  

POPULATION 

SITE: KLAWASI 

. .General D e s c r i p t i o n  o f  Popu la t i on :  

Min imal  employment o p p o r t u n i t i e s ,  p a r t i a l  subs i s tence  economy. 
Governmental agencies and p r o j e c t s  p r o v i d e  most o f  t h e  cash 
economy. Less than 12,000 p o p u l a t i o n .  Pipe1 i n e  c o n s t r u c t i o n  had 
major  impact  on t h i s  a rea  which now s u f f e r s  from p o s t  c o n s t r u c t i o n  
adjustment .  T r a n s p o r t a t i o n  hub. A g r i c u l t u r a l  communit ies and 
r e 1  i g i o u s  canmunes have deve l  oped here.  

. .Economics: 

. .Present  Land Use: 

A g r i c u l t u r a l  , t r a p p i n g  
p o r t a t i o n .  

and f i s h i n g ,  t o u r i s m  and t r a n s -  



. .Future Land Use: 

Same with increasing use of agriculture.  Light manufacturing 
envisioned i f  cheap energy were available. 
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S I T E :  12 M i l e  ( B a r k l e y )  

RESOURCE: Hot  Sp r ings  (Waring 1917) 

LATITUDE & LONGITUDE: 60" 50 '  N 142" 2 5 '  W Approx imate ly  

QUADRANGLE: 

BARRIER:  P o s s i b l e  i n c l u s i o n  i n  N a t i o n a l  Park/Remote 

RECOMMENDATION : 

DE S C R I  PT I ON : 

Q 

B e r i n g  G l a c i e r  T12S R17E CRM Approx. 

Ex p 1 o r a  t i on 

Located  w i t h i n  t h e  Twelvemi le  Creek PGRA 51,769 ac res  (20,951 
Hec ta res ) .  

P rospec to r  James Bark ley ,  i n  1906, found a smal l  s t ream o f  heated 
water  bes ide  Twelvemi le  Creek. On r e v i s i t i n g  t h e  same p l a c e  i n  
1913, he c o u l d  f i n d  o n l y  a smal l  area of warm mud a t  t h e  s i t e .  
(Waring 1917) 

T h i s  p a r t  o f  t h e  Wrangell  Mountains has c o n s i d e r a b l e  A n d e s i t i c  
Vo lcan ics .  A l t e r e d  sediments o f  Pa leozo ic  age a r e  i n t r u d e d  by 
G r a n i t i c  rocks  i n  t h e  s p r i n g s  area. 

SOCIO-ECONOMIC:  

The l a n d  i n  t h i s  a rea  i s  be ing  cons idered f o r  i n c l u s i o n  i n  t h e  
N a t i o n a l  Park system under  terms of t h e  N a t i v e  Claims S e t t l e m e n t  
A c t  P r o v i s i o n  ( d ) ( 2 ) .  The s p r i n g  appears t o  have been i n c l u d e d  i n  
Wrangell  - S t .  E l  i a s  N a t i o n a l  Monument, December 1, 1978, by Pub1 i c  
Land Order  5654, by  a u t h o r i t y  o f  t h e  1906 A n t i q u i t i e s  Ac t .  

There a r e  no popu la t i on ,  t r a n s p o r t a t i o n  o r  f a c i l i t i e s  i n  t h i s  area.  
Economic m ine ra l  d e p o s i t s  have been found and mined t o  t h e  
no r thwes t .  

T h i s  r e g i o n  i s  one of t h e  most inaccessab le  reg ions  o f  A laska arid 
t h e r e  i s  l i t t l e  chance i n  t h e  near  te rm f o r  any geothermal a p p l i -  
c a t i o n  be ing  u t i l i z e d .  The e x t e n t  o f  t h e  resource  i s  n o t  known and 
any f u t u r e  a c t i v i t i e s  assoc ia ted  w i t h  t h i s  resource  shou ld  concern 
i t s e l f  w i t h  e x p l o r a t i o n .  

ENVIRONMENT: EXTRACTED FROM SOUTHCENTRAL REGIONAL PROFILE 

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  McCarthy 50 m i l e s  
(80 km) t o  t h e  Nor thwest .  Summer tempera tures  average 38" t o  71°F 
(3 "  t o  22°C) W i n t e r  -30" t o  38°F (-34" t o  3°C). Extremes o f  -57" 
and 87°F ( -49"  and 30°C). P e r c i p i t a t i o n  averages 16" (40  cm) w i t h  
68" (172 cm) snow. The sp r ings  a r e  h i g h e r  i n  e l e v a t i o n  and c l o s e r  
t o  t h e  c o a s t  t han  McCarthy. 



The dominant f l o r a  o f  t h i s  area i s  h i g h  b rush  g rad ing  t o  a l p i n e  
tundra  a t  h i g h e r  a l t i t u d e s .  There a r e  D a l l  sheep and mountain 
goats  i n  t h i s  area as w e l l  as some c a r i b o u  and moose. 

The area  i s  s u b j e c t  t o  permafrost  and heavy r u n - o f f  d u r i n g  
break-up. Ex tens i ve  g l a c i e r s  and i c e  f i e l d s  dominate t h i s  area. 

Key Contact :  6.L.M. 

REFERENCE: 

Waring, 1917; South Cent ra l  P r o f i l e ;  and P u b l i c  Land Order  5654, Federal 
Land P o l i c y  Management Act, 1976. 
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Southeast Region 
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SOUTHEAST R E G I O N  

EXTRACTED FROM SOUTHEAST REGIONAL PROFILE 

The Southeas t  r e g i o n  i s  n e a r l y  600 m i l e s  (966 km) a long  a narrow main- 
l a n d  and i s l a n d s  compr i s ing  t h e  Panhandle o f  Alaska. I t  l i e s  e a s t  o f  
t h e  141 degree l o n g i t u d e  and c o n t a i n s  some 42,000 square m i l e s  
(67,200 sq. km). 

C1 i m a  t e  

S t rong  mar ine  i n f l u e n c e  i s  accentuated by  t h e  presence o f  t h e  c o a s t a l  
mounta in  ranges. The combina t ion  r e s u l t s  i n  an extreme-ly h i g h  p r e c i p i -  
t a t i o n  cen te r ,  n o t  o n l y  i n  c o a s t a l  areas, b u t  a l s o  i n l a n d .  Storms and 
moderate t o  heavy p r e c i p i t a t i o n  occu r  y e a r  round; w i t h  h e a v i e s t  concen- 
t r a t i o n  i n  t h e  November t o  January w i n t e r  season. Accumulat ions o f  60" 
(152 cm) o r  more o f  snow i s  n o t  uncommon i n  t h e  n o r t h e r n  l a t i t u d e s .  I n  
t h e  mountains, more than  200" (508 cm) f a l l ,  p e r p e t u a t i n g  t h e  g l a c i e r s .  
P r e c i p i t a t i o n  v a r i e s  f rom 50-200" (127-508 cm) p e r  year ,  depending on 
t e r r a i n  and exposure. 

S u r f a c e  winds a r e  moderate t o  s t r o n g  th roughout  t h e  area. P r e v a i l i n g  
winds a r e  g e n e r a l l y  sou th  o r  s o u t h e a s t e r l y ,  except  where l o c a l  t e r r a i n  
a l t e r s  t h e  p a t t e r n ,  which can a l s o  produce i s o l a t e d  areas  w i t h  s t r o n g  
winds. 

The change i n  amount of d a y l i g h t  from summer t o  w i n t e r  i s  n o t  as g r e a t  
i n  Southeast  Alaska as t h e  r e s t  of t h e  s t a t e .  N a u t i c a l  t w i l i g h t  does, 
however, l a s t  a l l  n i g h t  t o  a v a r i e d  degree f o r  t h e  whole reg ion .  Only  
one area  i n  Southeast  has recorded da ta  on Langleys reach ing  t h e  ground 
and t h a t  i s  Annet te  I s l a n d .  The average d a i l y  measurement v a r i e d  f rom 
34 i n  December t o  451 i n  June, ave rag ing  224 f o r  t h e  year .  I n t e r -  
e s t i n g l y  enough, t h e  s k i e s  a r e  o v e r c a s t  62% of t h e  t ime  a t  Annet te  
I s l a n d .  

Southeas tern  l o c a l  c l i m a t e  i s  a f f e c t e d  by  peaks, v a l l e y s ,  r i d g e s  and 
water .  Areas covered by homogeneous c l i m a t i c  c o n d i t i o n s  can be as smal l  
as a c i t y  b lock .  The c o l d e s t  month i s  January; J u l y  i s  t h e  warmest. I n  
January, temperatures range f rom 30-40°F ( -1  t o  4°C) a t  Yakuta t  and 
40-50°F ( 4  t o  10°C) a t  Annet te .  The v a r i a t i o n s  f o r  summer a r e  50-60°F 
(10 t o  16°C) a t  Yakuta t  and 60-70°F (16 t o  21°C) a t  Annet te .  Hea t ing  
degree days range from 7,000 i n  t h e  sou th  t o  more than  10,000 i n  t h e  
n o r t h .  

I n  Southeas t  Alaska, a m a j o r  means of t r a n s p o r t a t i o n  f o r  people and 
s u p p l i e s  i s  by  a i r ,  p a r t i c u l a r l y  i n  areas n o t  served by  t h e  Alaska F e r r y  
System. The f r e q u e n t  c o a s t a l  storms, fog ,  and u n p r e d i c t a b l e  winds make 
f l y i n g  i n  t h i s  p a r t  o f  A laska p rob lemat i c  a t  b e s t .  

Cont inuous p o l l u t i o n  sources i n  Southeast  Alaska i n c l u d e  community 
u t i l i t y  p l a n t s ,  automobi les,  home and o f f i c e  h e a t i n g  and lumber  and p u l p  
m i l l s .  If an i n v e r s i o n  p u t s  a l i d  on a p o l l u t a n t ' s  v e r t i c a l  d i s s i -  
p a t i o n ,  mountains surround i t  on t h r e e  s ides  and l i m i t  t h e  h o r i z o n t a l  
d i s p e r s a l ,  and i f  t h e  wind i s  b lowing  i n t o  t h e  v a l l e y ,  a p o l l u t a n t  w i l l  Q 



concen t ra te .  I n v e r s i o n s  p robab ly  occur  i n  a l l  p a r t s  of t h e  r e g i o n  
f a i r l y  f r e q u e n t l y .  Wind channe l i ng  shou ld  be cons ide red  an e n v i r o n -  
men t a l  hazard . Q 
Marine Environment 

Approx imate ly  30,000 m i l e s  (48,270 km) o f  t i d a l  shore1 ine ,  r o u g h l y  63% 
o f  A laska ' s  t o t a l ,  forms an i n t r i c a t e  p a t t e r n  s t r e t c h i n g  f rom Dixon 
Ent rance t o  I c y  Cape. N a u t i c a l l y ,  t h e  mar ine  env i ronment  o f  Southeast  
i s  t h e  most f a m i l i a r  i n  Alaska, a l t hough  much o f  t h e  c o a s t l i n e  i s  s t i l l  
i nadequa te l y  surveyed. 

Seabottom f e a t u r e s  i n  t h e  f j o r d s ,  canals ,  and nearshore areas a r e  
s i m i l a r  t o  those on t h e  ad jacen t  land.  Steep t e r r e s t r i a l  i n c l i n e s ,  
narrow gorges, rugged r i d g e s  and a few p l a i n s  c o n t i n u e  beyond s h o r e l i n e .  
The env i ronment  i s  c h a r a c t e r i z e d  by numerous rocks  and r e e f s  surrounded 
b y  deep water  and t h e  absence o f  e x t e n s i v e  shoals, excep t  a t  t h e  mouths 
o f  g l a c i e r  f e d  streams. 

C i r c u l a t i o n  i n  o f fshore  waters  begins w i t h  t h e  n o r t h  P a c i f i c  c u r r e n t ,  
T h i s  branches i n  t o  t h e  n o r t h  coun te rc lockw ise  f l o w i n g  Alaska c u r r e n t ,  
which flows th rough t h i s  r e g i o n  a t  a v e l o c i t y  of 1.5 knots .  T ides  
average between 8-12 f e e t  (2.4 t o  3.7 m).  I n  some funnel shaped i n l e t s ,  
however, t h e  t i d e s  may reach 30 f e e t  (9  m). 

The mar ine waters  of Southeast  A laska a r e  u s u a l l y  cons idered i c e  free, 
f l o a t i n g  patches of s l u s h  may form. G l a c i a l  i c e  i s  d ischarged d i r e c t l y  
i n t o  t h e  waters  by  t i d e w a t e r  g l a c i e r s .  

Water tempera ture  i n  t h e  Gul f  of Alaska r e g i o n  f o l l o w s  a seasonal 
c l i m a t i c  t r e n d  of coo l  summers and m i l d  w i n t e r s .  Average tempera tures  
v a r y  from 42°F t o  57°F (23.6" to31.6"C), w i n t e r  t o  summer. The Gu l f  i s  
a l s o  famous f o r  i t s  r a g i n g  w i n t e r  storms and t h e i r  assoc ia ted  h i g h  sea 
s t a t e s .  

Topography 

Geo log ic  processes o p e r a t i n g  w i t h i n  t h e  l a s t  one m i l l i o n  yea rs  have 
produced t h e  m a j e s t i c  peaks, narrow v a l l e y s ,  i n l e t  f j o r d s ,  and o f f s h o r e  
i s l a n d s .  Dur ing  t h e  P le is tocene,  a g r e a t  s l o p i n g  shee t  o f  i c e  
comp le te l y  b u r i e d  t h e  reg ion .  P resen t l y ,  t h e  g l a c i a l  system of 
Southeast  Alaska i s  i n  a p e r i o d  o f  o v e r a l l  r e t r e a t .  Most ma jo r  
c o a s t l i n e  i n d e n t i o n s  a r e  f j o r d s .  

Along t h e  no r th ,  t h e  Gu l f  of Alaska c o a s t  i s  a narrow c o a s t a l  p l a i n  l e s s  
t h a n  200 f e e t  h igh .  I t  i s  c h a r a c t e r i z e d  by numerous outwash p l a i n s  and 
b e l t s  o f  unso r ted  g l a c i a l  m a t e r i a l  and marked by l o n g i t u d i n a l  beaches 
and dune r i d g e s .  One c o a s t a l  f ea tu re  of n o t e  i s  t h e  Flalaspina G l a c i e r ,  
t h e  w o r l d ' s  l a r g e s t  piedmont type. To t h e  n o r t h  o f  t h i s  p l a i n  l i e  t h e  
t o w e r i n g  S t .  E l i a s  Mountains, w i t h  a number of massives t h a t  r i s e  o v e r  
14,000 f e e t  (4,267 m), i n c l u d i n g  M t .  Logan, second h i g h e s t  mounta in i n  
Nor th  America a t  19,850 f e e t  (6,050 m). 



Bar ren  ranges on a no r th -sou th  a x i s  dominate t h e  main land.  They a r e  a 
g l a c i e r  covered upland. F j o r d s  d i s s e c t  i t  and t h e  area  i s  d r a i n e d  by 
g l a c i a l  streams t h a t  a r e  n o r m a l l y  l e s s  than 20 m i l e s  (32 km) l ong .  

Most o f  t h e  i s l a n d  areas c o n s i s t  o f  no r th -no r thwes t  t r e n d i n g  r i d g e s  w i t h  
h e a v i l y  g l a c i a t e d  f e a t u r e s .  There a r e  i n t e r s p e r s e d  lowlands,  which a r e  
l a r g e l y  drowned, t h a t  i n t e r c o n n e c t  t h e  mountainous r e g i o n s .  

There has been some v o l c a n i c  a c t i v i t y ,  a s  shown on Kruzof I s l a n d  and i t s  
ma jor  express ion ,  M t .  Edgecumbe. 

Geology 

The P a c i f i c  Oceanic p l a t e ,  p r e s e n t l y  be ing  subducted beneath t h e  
A l e u t i a n  I s l a n d s  and t h e  Kodiak area, i s  be ing  d r i v e n  by an ocean ic  
spread ing  r i d g e  system i n  t h e  P a c i f i c  t o  t h e  southeast .  Along t h e  c o a s t  
o f  Southeas t  Alaska, t h e  P a c i f i c  p l a t e  i s  s l i d i n g  by  t h e  N o r t h  American 
p l a t e  a t  t h e  r a t e  o f  f o u r  cen t ime te rs  a y e a r  a long  t h e  Queen C h a r l o t t e  
I s l a n d - F a i r w e a t h e r  F a u l t  System. There a r e  s e r i o u s  se ismic  cons ide ra -  
t i o n s  i n  t h e  area, b u t  n o t  n e a r l y  as severe as t h e  A l e u t i a n s .  

I n  r e c e n t  years ,  an a t tempt  has been made t o  i n t e r p r e t  what i s  known 
about  Sou theas t ' s  geology i n  l i g h t  o f  p l a t e  t e c t o n i c s .  Genera l l y ,  t hese  
fea tu res  e x i s t  a t  converg ing  p l a t e  marg ins where one p l a t e  i s  descending 
beneath another ;  a t rench,  an arc ,  c h a r a c t e r i z e d  by v o l c a n i c  a c t i v i t i e s ,  
and a zone between t h e  two known as t h e  a r c - t r e n c h  gap. Each system 
produces d i s t i n c t i v e  rocks.  The t r e n c h  i s  f i l l e d  w i t h  f i n e l y  ground 
mar ine  sediments, depos i ted  i n  deep water .  I n  Southeast, t h e  t r e n c h  
f e a t u r e  i s  represented  by a b e l t  o f  s l a t e s  and graywackes o f  l a t e  Paleo- 
z o i c  and e a r l y  Mesozoic age found i n  t h e  western p o r t i o n  o f  t h e  reg ion .  

The a r c  o f  v o l c a n i c  and i n t r u s i v e  m a t e r i a l s  i s  represented  by a narrow, 
l i n e a r  n e a r l y  cont inuous  b e l t  o f  rock  t h a t  p a r a l l e l s  t h e  c o n t i n e n t a l  
c o a s t  o f  Southeast  Alaska. I t  i s  composed of t h i c k  d e p o s i t s  o f  m i d d l e  
J u r a s s i c  t o  m idd le  Cretaceous sedimentary rock ,  w i t h  subord ina te  v o l -  
c a n i c s  and i n t r u s i v e s .  

The a r c - t r e n c h  gap i s  genera l  l y  c h a r a c t e r i z e d  by  shal low wa te r  f o s s i l  i- 
ferous  sediments depos i ted  on c o n t i n e n t a l  she1 f and upper  c o n t i n e n t a l  
s lope,  b u t  i t s  c o u n t e r p a r t  has n o t  been i d e n t i f i e d  i n  Southeast. The 
absence o f  t h i s  b e l t  may be a t t r i b u t e d  t o  t h e  emplacement o f  a f ragment  
o f  c o n t i n e n t a l  c r e s t ,  c a l  l e d  t h e  Alexander  Terrace, which was t r a n s -  
p o r t e d  no r theas tward  i n  t h e  l a t e  Mesozoic p r i o r  t o  t h e  development o f  
t h e  a r c - t r e n c h  system. T h i s  c r e s t  f ragment  was above wa te r  and a source 
of sediment  f o r  ad jacen t  t roughs,  which e x p l a i n s  t h e  absence o f  t h e  
a r c - t r e n c h  gap d e p o s i t i o n  (Berg, e t .  a1 ., 1972). The development o f  t h e  
p resen t  landscape took  p l a c e  d u r i n g  t h e  Quaternary ;  t h e  two most a c t i v e  
processes' were g l a c i a t i o n  and vo lcanism. 

The dominant process o f  n a t u r a l  e r o s i o n  and s lope  r e d u c t i o n  i n  geolo-  
g i c a l  l y  y o u t h f u l  Southeas t  Alaska i s  mass wast ing .  Creep, e a r t h f l o w ,  
slump, r o c k f a l l  and e a r t h s l i d e s  a r e  a l l  common and r a t h e r  p r e v a l e n t  and 
must be cons idered i n  e v a l u a t i o n  o f  any development. 
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Tsunamis a r e  cons idered an env i ronmenta l  hazard due t o  t h e  h i g h  se ismi -  
c i t y ,  open exposure t o  t h e  P a c i f i c  and c h a n n e l - l i k e  f j o r d s .  Q 
Minera l  Resources 

Southeas t  has a l o n g  h i s t o r y  o f  m e t a l l i c  m i n e r a l  a c t i v i t i e s  and pro-  
d u c t i o n .  The M ine ra l  I n d u s t r y  Research L a b o r a t o r y  a t  t h e  U n i v e r s i t y  o f  
A laska has compi led a t a b l e  of a l l  recorded m ine ra l  d e p o s i t s  i n  South- 
e a s t  (Wo l f f  and He iner ,  1971) .  

Few p l a c e r  c la ims  have been found and mined due t o  t h e  heavy g l a c i a t i o n ,  
however, l o d e  c la ims  have been widespread. Seventeen m i l l i o n  ounces of 
g o l d  have been taken fr,om Southeas tern  mines so f a r ,  making i t  t h e  
l e a d i n g  m ine ra l .  S i l v e r ,  copper, pa l lad ium,  z inc ,  lead,  tungs ten  and 
uranium have a l l  been mined i n  commercial q u a n t i t i e s .  

Other  m i n e r a l s  o f  commercial i n t e r e s t ,  found i n  Sutheas t  Alaska, have 
been n i c k e l ,  molybdenum, chrome, i r o n ,  t i t a n i u m ,  p l a t i n u m  and baux i te .  
Non-metal l i c  1 imestone, marble, b a r i t e ,  gypsum, asbestos, f l u o r i t e  and 
mica a r e  a l l  found i n  abundance and have been s t u d i e d  f o r  t h e i r  
commercial va lue.  

Petro leum 

Southeas t  A laska can be d i v i d e d  i n t o  t h r e e  pe t ro leum prov inces .  Moving 
from nor thwes t  t o  southeast ,  t hey  a re :  The Gul f  o f  Alaska T e r t i a r y  
p rov ince ,  t h e  Keku I s l a n d  p r o v i n c e  and t h e  Heceta I s l a n d s  area. Many 
l a r g e  seeps o f  o i l  a r e  Pound i n  t h e  Samovar H i l l s ,  near  t h e  n o r t h  marg in  
o f  Ma lasp ina  G l a c i e r .  However, no onshore we1 1 has produced commercial 
q u a n t i t i e s  of o i l  o r  gas. Recent d r i l l i n g  o f f s h o r e  a t  I c y  Bay has been 
t e m p o r a r i l y  c u t  back f o r  r e e v a l u a t i o n  o f  p rospec ts  as no commercial 
q u a n t i t i e s  o f  o i l  have been found. 

O i l  companies have been q u i t e  a c t i v e  i n  t h e  area  f o r  twenty  years .  To 
t h e  nor thwest ,  j u s t  o u t s i d e  of t h e  prov ince ,  t h e  f i r s t  commercial o i l -  
f i e l d  i n  A laska was d i scove red  a t  K a t a l l a  i n  1902. 

Water 

Southeast  r e c e i v e s  a g r e a t  q u a n t i t y  of p r e c i p i t a t i o n  w i t h  mean annual 
r u n o f f  as h i g h  as  30 c u b i c  f e e t  p e r  second p e r  square m i l e .  Because of  
t h i s  and t h e  conduc t i ve  t e r r a i n ,  t h e r e  i s  a l a r g e  h y d r o e l e c t r i c  resource  
a v a i l a b l e  t o  t h e  s t a t e .  More than  o n e - t h i r d  of t h e  power i n  t h e  r e g i o n  
i s  s u p p l i e d  by  h y d r o e l e c t r i c .  

The Southeast  Region has l i m i t e d  unconso l i da ted  depos i t s ,  and ground- 
water  s u p p l i e s  a r e  o f ten  ob ta ined  f rom bedrock f r a c t u r e s .  Many s p r i n g s  
a l s o  i s s u e  from bedrock f r a c t u r e s .  

Floods i n  Southeast, a l t hough  ra re ,  a r e  u s u a l l y  t h e  r e s u l t  o f  long ,  
i n t e n s e  ra ins to rms  and a r e  assoc ia ted  w i t h  lands1 ides .  Some w i n t e r  
f loods  m i g h t  be caused b y  i c e  jams. 
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T e r r e s t r i a l  And Aqua t i c  Vege ta t i on  

Southeas t  A laska c o n t a i n s  fewer  ma jo r  v e g e t a t i o n  types  than o t h e r  
Alaskan reg ions .  W i t h i n  these  types,  t h e r e  a r e  d i v e r s e  p l a n t  and animal  
communit ies assoc ia ted  w i t h  phys iog raph ic  env i ronments.  Because o f  t h e  
m i l d e r  c l i m a t e ,  t h e  recove ry  t i m e  assoc ia ted  w i t h  reg rowth  i s  much 
q u i c k e r  he re  than e lsewhere i n  Alaska. 

There a r e  t h r e e  major  g roup ings  o f  v e g e t a t i o n :  c o a s t a l  wes tern  hemlock 
and S i t k a  spruce f o r e s t s ,  h i g h  brush, and a l p i n e  tundra .  These a r e  
r e l a t e d  t o  a l t i t u d e  and t e r r a i n .  The area  o f  most concern i s  t h e  
f o r e s t s .  T h i s  group can be broken i n t o  t h r e e  subgroups: t r e e  f o r e s t s ,  
grass-sedge meadows and muskeg. The t r u e  f o r e s t  i s  n o r m a l l y  o l d  growth, 
capable o f  p roduc ing  t r e e s  200 f e e t  (61 h igh.  The f o r e s t  u s u a l l y  
extends from sea l e v e l  t o  about  3,000 f e e t  900 m) i n  e l e v a t i o n .  

The a q u a t i c  communit ies can be d i v i d e d  i n t o  t h r e e  c a t e g o r i e s :  d r i f t i n g  
m ic roscop ic  ( p h o t o p l a n t k t o n ) ,  algae, and seed p l a n t s  t h a t  a r e  ben th i c ,  
s a l t  marsh seed p l a n t s .  The n a t i v e s  have u t i l i z e d  some o f  these p l a n t s  
d i r e c t l y  as food and f o r  making baskets .  

T e r r e s t r i a l  Animals 

The unbroken, dense, n a t u r a l  f o r e s t s  a r e  a r e l a t i v e l y  poor  h a b i t a t  f o r  
most w i l d l i f e .  Most w i l d l i f e  a r e  assoc ia ted  w i t h  breaks i n  t h e  f o r e s t ,  
be i t  muskeg meadow, streams o r  t r e e l i n e .  Woose, S i t k a  deer ,  b l a c k  
bear, wolves and assoc ia ted  c a r n i v o r e s  range th roughou t  t h e  r e g i o n .  

Most b i r d s ,  such as grouse, a r e  assoc ia ted  w i t h  t h e  f o r e s t .  More b a l d  
eag les  a r e  assoc ia ted  w i t h  Southeast  than anywhere i n  t h e  wor ld .  Water- 
f ow l  a r e  t h e  predominant b i r d  species.  They occupy t h e  e x t e n s i v e  
meadows o f  t h e  Yakuta t  area. T h i s  i s  n o r m a l l y  a n e s t i n g  and f e e d i n g  
a rea  f o r  m i g r a t i o n .  

Mar ine  Animal s 

T h i s  group i s  n o t  o n l y  more abundant, i t  has a l s o  been more u t i l i z e d  b y  
man. Bot tomf ish ,  salmon, c r u s t a c i a n s ,  and f u r  sea ls  have a l l  been taken 
commercial ly.  A w i d e r  v a r i e t y ,  i n c l  ud ing  t e n  spec ies  o f  whales, e x i s t s  
i n  t h i s  area. Sea l i o n s ,  f u r  sea ls ,  o t t e r s  and porpo ises  abound. 

B i o t i c  U t i 1  i z a t i o n  

Subs is tence use of an imals  i s  l e s s  i m p o r t a n t  i n  t h e  Southeas t  Region 
than  elsewhere i n  Alaska, m a i n l y  because of t h e  more complete convers ion  
o f  r u r a l  res idences  t o  a cash economy t h a t  depends on commercial f i s h i n g  
and logg ing .  

S p o r t  h u n t i n g  and f i s h i n g  i s  a ma jo r  r e g i o n a l  a c t i v i t y ,  employ ing many 
guides.  Commercial use o f  t e r r e s t r i a l  an imals  i s  r e s t r i c t e d  t o  l i m i t e d  
t r a p p i n g .  

Commercial f i s h e r i e s  ha rves ts  a r e  conducted by b o t h  U.S. and f o r e i g n  
f ishermen.  The magnitude o f  each i s  about  equal .  P r i m a r i l y ,  t h e  
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f o r e i g n  boats  a r e  a t t r a c t e d  t o  t h e  bo t tomf i sh ,  such as mol lusk .  
American f i s h e r i e s  c o n c e n t r a t e  on salmon. P ink  salmon, by  f a r ,  i s  most 
sought  a f t e r .  H a l i b u t ,  shrimp, crab,  abalone, l i n g c o d ,  red  snapper, 
e t c .  have a l l  been commerc ia l l y  taken.  

Mar ine  a lgae were u t i l i z e d  by n a t i v e s  f o r  consumption. Reeds were used 
t o  f a s h i o n  f i s h i n g  n e t s .  Ke lp  has been commerc ia l l y  ga thered i n  South- 
eas tern .  

The f o r e s t  area o f  Southeast  i s  es t ima ted  a t  11,201,000 acres o r  46% of 
t h e  l a n d  area. Four m i l l i o n ,  seven hundred t e n  thousand a r e  cons ide red  
t o  be commerc ia l l y  v a l u a b l e  t i m b e r  ( 8  mbf p e r  acre) .  Approx imate ly  87% 
i s  o l d  growth t imber .  The f i r s t  p u l p  m i l l  was e s t a b l i s h e d  i n  Ke tch i kan  
i n  1954. Timber i s  now one of t he  l a r g e s t  i n d u s t r i e s  i n  Southeast. 

H i s t o r y  

There were two main n a t i v e  groups i n  t h e  area, t h e  T l i n g i t  and Haida, 
b e f o r e  t h e  i n i t i a l  European c o n t a c t .  I t  i s  es t ima ted  t h a t  10,000 l i v e d  
t h e r e  a t  t h a t  t ime. L a t e r  m i g r a t i o n  of t h e  t h i r d  ma jo r  group of 
n a t i v e s ,  t h e  Ts insh ian ,  took  p lace  under  t h e  auspices o f  a w h i t e  
m iss iona ry .  

V i t u s  B e r i n g ' s  crew v i s i t e d  the  area  i n  1741, and t h i s  e x p e d i t i o n  
t r i g g e r e d  t h e  g r e a t  f u r  e x p l o i t a t i o n  t h a t  con t inued  over  t h e  n e x t  h a l f  
cen tu ry .  T l i n g i t  and Haidas were drawn i n t o  t h e  w o r l d  o f  commerce as 
c o m p e t i t i o n  became keen f o r  f u r s  i n  Southeast. 

L o r d  Baranov moved t h e  headquar ters  of Russian America t o  S i t k a  t o  
e x p l o i t  t h e  resources.  I n e f f e c t u a l  wars ensued w i t h  t h e  n a t i v e s ,  
p r o b a b l y  i n c i t e d  by  o u t s i d e  elements. The Russian dominance i n  t h e  area  
was tenuous th roughou t  t h e i r  occupancy. Desp i te  t h i s ,  Baranof  C a s t l e  
was e rec ted  a t  S i t k a ,  and p rov ided  a f r o n t i e r  f a c s i m i l e  o f  S t .  Pe ters -  
burg c o u r t  l i f e .  

I n  1867, America purchased t h e  Alaska T e r r i t o r y .  The f i r s t  y e a r s  of 
American c o n t r o l  were ex t reme ly  d i so rgan ized .  D e s p i t e  o f f i c i a l  neg lec t ,  
v a r i o u s  s c i e n t i f i c  e x p e d i t i o n s  were s e n t  t o  i n v e s t i g a t e  t h e  area. I n  
1878, t h e  f i r s t  cannery and g o l d  mine were e s t a b l i s h e d .  These two 
commodit ies dominated t h e  s e t t l e m e n t  p a t t e r n s  f o r  Southeas terners  u n t i l  
l o n g  a f t e r  t h e  t u r n  o f  t h e  cen tu ry .  

Tour ism began i n  1884 b y  t h e  P a c i f i c  Coast Steamship Company because of 
t h e  beauty o f  Southeast. By 1889, f i v e  thousand v i s i t o r s  had been 
there .  

American i n f l u e n c e  began i n  Southeast, and i t  was here  t h a t  t h e  s e a t  of 
government was e s t a b l i s h e d  by  t h e  p e r s i s t e n c e  of Judge Wickersham, 
A l a s k a ' s  Home Rule minded de lega te  t o  Congress i n  1912. The idea  of 
Statehood was debated i n  t h e  T e r r i t o r i a l  s teps  a t  Juneau, and a t  
present ,  t he  f u t u r e  of Alaska i s  s t i l l  be ing  determined i n  Juneau on a 
S t a t e  l e v e l .  
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Southeastern,  more than any o t h e r  r e g i o n  i n  Alaska, has s e t t l e d  much o f  
i t s  l a n d  problems, p robab ly  because i t  i s  where t h e  peop le  came t o  g r i p s  
w i t h  i t  e a r l i e s t .  I t  i s  one o f  t h e  most s t a b l e  areas i n  A laska due t o  
i t s  m a t u r i t y .  

Popul a t i  on 

The 1970 Census Repor t  l i s t e d  39,472 people. Whites make up 71% o f  t h e  
p o p u l a t i o n .  The rema i n i n g  29% c o n s i s t s  p r i m a r i l y  o f  N a t i v e s .  

Economy 

Na tu ra l  resources  have t r a d i t i o n a l  l y  been t h e  ma ins tay  o f  Southeast. 
The p r i n c i p a l  resources  a r e  marine, m ine ra l s ,  and f o r e s t  p roduc ts .  
Recent g rowth  i n  s t a t e  and l o c a l  government has p rov ided  m a j o r  sources 
o f  employment and s t i m u l a t e d  t h e  development of r e t a i l  t r ade ,  t r a n s p o r -  
t a t i o n  and c o n s t r u c t i o n .  Government employees make up 33% o f  t h e  work 
f o r c e  i n  Southeast .  The l e a d i n g  i n d u s t r i e s ,  i n  terms o f  t o t a l  d o l l a r s  
w o r t h  t o  t h e  reg ion ,  a r e  wood produc ts ,  f i s h e r i e s ,  t o u r i s m  and m i n e r a l .  
I f  f o r e i g n  f i s h e r i e s  a r e  inc luded,  f i s h e r i e s  i s  t h e  l a r g e s t  i n d u s t r y .  

Lands 

N i n e t y - f i v e  pe rcen t  o f  t h e  l a n d  i s  owned by t h e  f e d e r a l  government, most  
o f  which i s  i n  t h e  Tongass N a t i o n a l  Park. Under t h e  N a t i v e  Claims 
S e t t l e m e n t  Act, Sealaska, t h e  r e g i o n a l  n a t i v e  group, w i l l  be e n t i t l e d  t o  
200,000 acres  o f  land,  which they  have more than s e l e c t e d  now. Each 
v i l l a g e  g e t s  23,040 acres.  The s t a t e  has s e l e c t e d  more than  1.4 m i l l i o n  
acres  i n  Southeast .  

Land Use 

Community development has occu r red  o n l y  a1 ong t h e  c o a s t  where topography 
has a l lowed f o r  access and expansion o f  n a t i v e  v i l l a g e  s i t e s .  

Trans po r t a  t i  on 

Southeas t  i s  t i e d  t o  t h e  Alaska highway network th rough t h e  Haines 
highway. None of t h e  major  communit ies a r e  connected by  roads and a l l  
t r a n s p o r t  i s  e i t h e r  by t h e  Alaska Mar ine  Highway F e r r y  System o r  a i r -  
c r a f t .  There i s  one r a i l r o a d  connec t ing  Whitehorse and Skagway, a 
remnant o f  t h e  m i n i n g  era. 

A i r  i s  t he  most d i v e r s i f i e d  and used form o f  t r a n s p o r t a t i o n  i n  and o u t  
o f  Southeastern.  

Communi c a t  i ons 

Southeas t  suppor ts  some seven newspapers and has many r a d i o  s t a t i o n s .  
RCA Alascom has i n s t a l  l e d  microwave s t a t i o n s  which, combined w i t h  e a r t h  
s t a t i o n s ,  make up the  permanent communications system i n  Southeast. 
Telephone s e r v i c e  i s  p rov ided  f o r  most communit ies a t  t h i s  t ime.  The 
ma jo r  c e n t e r s  en joy  TV t r a n s m i s s i o n  as  w e l l .  
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GEOTHERMAL 

Southeas t  Alaska has abundant geothermal resources.  There a r e  23 @ 
r e p o r t e d  Hot  Spr ings  l o c a l i t i e s  i n  t h i s  p a r t  o f  t h e  S ta te .  Numerous 
o t h e r  sp r ings  a r e  found t o  the  e a s t  i n  Canada a long  t h e  course o f  t h e  
S t i k i n e  R i v e r .  

There a r e  two r e c e n t  v o l c a n i c  areas found i n  Southeas tern  Alaska. One 
i s  l o c a t e d  on Kruzof  I s l a n d  which i s  where M t .  Edgecombe volcano i s  
found. Another  i s  l o c a t e d  on t h e  Southeast  s i d e  o f  R e v i l l a g i g e d o  
I s l a n d  near  Ketch ikan.  

Mt. Edgecornbe appears t o  be t h e  most  r e c e n t  i n  a l i n e  o f  Sea Mount 
volcanoes t h a t  extend i n  a NW-SE l i n e  across t h e  G u l f  o f  Alaska, chrono- 
l o g i c a l l y  younger t o  t h e  Southeast. T h i s  suggests a h o t s p o t  o r i g i n  i n  
t h e  mant le  t h a t  burns th rough  t h e  moving P a c i f i c  P l a t e  on i t s  m i g r a t i o n  
t o  t h e  A l e u t i a n  Trench. 

The occurrances o f  thermal  sp r ings  on t h e  south  s i d e  o f  t h e  Chatham 
S t r a i t  f a u l t  appear t o  be l o c a t e d  a long a t rend .  Th is  t r e n d  can be 
p r o j e c t e d  underneath t h e  c o n t i n e n t a l  b l o c k  t o  t h e  P a c i f i c  P l a t e s  N o r t h  
P a c i f i c  r i s e ,  where i t  appears t o  p lunge under  t h e  southeas tern  Alaskan 
A r c h i  p i l e g o .  Qua te rna ry  v o l c a n i c  e r u p t i o n s  c e n t e r s  a r e  a1 so l o c a t e d  
a long t h i s  same t r e n d  i n  t h e  Canadian Coast ranges (Forbes, 1974) .  

There a r e  f i f t e e n  P.G.R.A.'s l o c a t e d  i n  Southeas tern  Alaska. A g r e a t  
deal  o f  p o t e n t i a l  f o r  l o c a l  g r a d i e n t  e x i s t  because o f  t h e  suspected h i g h  
h e a t  f l o w  o f  t h e  area. Wi th  t h e  tremendous s tands o f  t r e e s  and t h e  
energy i n tens i veness  of t h e  f o r e s t r y  i n d u s t r y  a n a t u r a l  mat ing  m i g h t  
occu r  here. 

L i t u y a  Bay P.G.R.A. has one r e p o r t e d  h o t  s p r i n g s  l o c a t e d  w i t h i n  i t s  
con f i nes :  L i t u y a  Bay h o t  sp r ings .  

LITUYA BAY, ALASKA 

COPPER R I V E R  M E R I D I A N ,  (Unsurveyed) 

T. 36.5 S., 9. 46 E. 
A l l  those p o r t i o n s  l y i n g  above MHT, G u l f  o f  Alaska 

T. 37 S., R. 46 E . ,  
A l l  those p o r t i o n s  l y i n g  above MHT, G u l f  o f  Alaska 

T. 36.5 S., R. 47 E.  
T. 37 S., R. 47 E., 

A l l  those p o r t i o n s  l y i n g  above MHT, G u l f  o f  Alaska, 
and L i t u y a  Bay 

A l l  those p o r t i o n s  l y i n g  above MHT, G u l f  o f  Alaska, 
and L i t u y a  Bay 

T. 37 S. , R. 48 E . ,  
A l l  those p o r t i o n s  l y i n g  above MHT o f  L i t u y a  Bay 

T. 38 S., R. 48 E., 

T. 38 S., R. 47 E. 
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A l l  those p o r t i o n s  l y i n g  above MHT, G u l f  o f  Alaska 

A l l  those p o r t i o n s  l y i n g  above MHT, G u l f  o f  Alaska 
T. 39 S., R. 48 E., 

C o n t a i n i n g  72,400 acres,  more o r  l e s s  

The Chichagof-Yakobi  P.G.R.A. has seven h o t  s p r i n g s  l o c a t e d  w i t h i n  i t s  
con f ines  and one a long t h e  sou th  boundary. Mud Bay, Nika,  Tenakee 
I n l e t ,  White S u l f u r ,  L i s i n a s k i ,  P e r i l ,  Tenakee and Ny len  on t h e  sou th  
bou n da ry . 

CHICHAGOF-YAKOBI ISLANDS, ALASKA 

COPPER R I V E R  M E R I D I A N ,  (Unsurveyed) 

T. 44 S., R. 55 E., 

T. 45 S., R. 55 E., E/2 
T. 46 S., R. 55 E., 

A l l  those p o r t i o n s  above MHT, L i s i a n s k i  I n l e t  

A l l  those p o r t i o n s  above MHT, G u l f  o f  Alaska, 
and L i s i a n s k i  S t r a i t  

A l l  those p o r t i o n s  above MHT, L i s i a n s k i  and Idaho 
I n l e t s  

A l l  those p o r t i o n s  above MHT, L i s i a n s k i  S t r a i t ,  
L i s i a n s k i  I n l e t  and Stag Bay 

T. 46 S., R. 56 E., 
A l l  those p o r t i o n s  above MHT, L i s i a n s k i  S t r a i t ,  Stag 
and I s l a s  Bays 

T. 47 S., R. 56 E., 
A l l  those P o r t i o n s  above MHT o f  t h e  P a c i f i c  Ocean 

T. 44 S., R. 56 E., 

T. 45 S., R. 56 E., 

T. 42 S., R. 57'E.,  
A l l  t hose  p o r t i o n s  above MHT, South Passage and Mud 
Bay 

T. 43 S., R. 57 E. 
T. 44 S., R. 57 E., 

Tps. 45 & 46 S., R. 57 E., 

T. 47 S., R. 57 E., 

T. 42 S., R. 58 E., 

T. 43 S., R. 58 E., 

Tps. 44 & 45 S., R. 58 E. 
T. 46 S. R. 58 E., 

A l l  t hose  p o r t i o n s  above MHT, Idaho I n l e t  

A l l  those p o r t i o n s  above MHT, L i s i a n s k i  I n l e t  

A1 1.  those p o r t i o n s  above MHT, P o r t l o c k  Harbor  

A l l  t hose  p o r t i o n s  above MHT, I c y  S t r a i t  

A l l  those p o r t i o n s  above FWT, Mud Bay 

A l l  those p o r t i o n s  above MHT, L i s i a n s k i  I n l e t  
T. 47 s., R .  58 E. 
T. 43 S. , R .  59 E., SW/4 



T. 

T. 

T. 
T. 

T. 

T. 

T. 

T. 

T. 

T. 

T. 
T. 

T. 

T. 

T. 

44 S . ,  R. 59 E . ,  
A l l  those p o r t i o n s  above MHT, P o r t  F r e d e r i c k  

45 S., R.  59 E., 
A l l  those p o r t i o n s  above MHT, Tenakee I n l e t ,  and 
P o r t  F r e d e r i c k  

46 S., R. 59 E. 
47 S. ,  R. 59 E. , 

A l l  those p o r t i o n s  above MHT, N o r t h  A r m  o f  P e r i l  
S t r a i t  

48 S . ,  R. 59 E . ,  
A l l  those p o r t i o n s  above MHT, P a t t e r s o n  Bay 

44 S., R. 60 E., 
A l l  those p o r t i o n s  above MHT o f  P o r t  F r e d e r i c k  

45 S. ,  R. 60 E., 
A l l  those p o r t i o n s  above MHT, Tenakee I n l e t ,  and 
P o r t  F r e d e r i c k  

46 S. , R. 60 E., 
A l l  those p o r t i o n s  above MHT, Tenakee I n l e t  

47 S., R. 60 E., 
A l l  those p o r t i o n s  above FIHT, N o r t h  A r m  of P e r i l  
S t r a i t  

48 S., R. 60 E., 
A l l  those p o r t i o n s  above MHT, N o r t h  & South Arms o f  
P e r i l  S t r a i t  

44 S., R. 61 E. , N/2 
45 S., R. 61 E., 

A l l  those p o r t i o n s  above MHT, The Narrows, P o r t  
F r e d e r i c k  

A l l  those p o r t i o n s  above MHT, Tenakee I n l e t  

A l l  those p o r t i o n s  above MHT, Seal and S a l t e r y  
Bays 

46 S. , R. 61 E. , 

47 S. ,  R. 61 E., 

45 S.. R. 62 E. 
Tps. 46 & 47 S. ,  R .  62 E . ,  

T. 48 S., R. 62 E., M/2, 
A l l  those p o r t i o n s  above VHT, Tenakee I n l e t  

A l l  those p o r t i o n s  above MHT, Tenakee I n l e t ,  
and Crab Bay 

A l l  those p o r t i o n s  above MHT, Freshwater  Bay 

All those p o r t i o n s  above MHT, Tenakee I n l e t  

A l l  those p o r t i o n s  above MHT, Tenakee I n l e t  

T. 46 S . ,  R. 63 E . ,  

Tps. 47 & 48 S . ,  R .  63 E., 

Tps. 47 & 48 S.,  R .  64 E., W/2, 

Conta ins 705,000 acres,  more o r  l e s s  

The F i s h  Bay P.G.R.A. was des ignated  because o f  t h e  F i s h  Bay Ho t  
Sp r ings  . 

-. 
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FISH BAY, ALASKA 

COPPER R I V E R  M E R I D I A N ,  (Unsurveyed) 

T. 51 S., R. 62 E., SE/4, 

T. 52 S., R. 62 E., E/2 
T. 52 S., R. 63 E., W/2 

A l l  those p o r t i o n s  above MHT o f  Rodman Bay 

C o n t a i n i n g  27,600 acres,  more o r  l e s s  

The Baranof  P.G.R.A. was des ignated  because o f  Baranof  Ho t  Spr ings  
which i s  l o c a t e d  t h e r e .  

BARANOF HOT SPRINGS, ALASKA 

COPPER R I V E R  M E R I D I A N ,  (Unsurveyed) 

T. 55 S., Rgs. 66 8 67, E., 
A l l  those p o r t i o n s  above MHT o f  v a r i o u s  bays 
o f f  o f  Chatham S t r a i t  

C o n t a i n i n g  28,500 acres,  more o r  l e s s  

The Kruzo f  I s l a n d  P.G.R.A. was des ignated  because o f  t h e  presence 
t h e  dormant Edgcombe volcanoe and i t s  sur round ing  r e c e n t  vo lcanoes.  

f 

KRUZOF ISLAND. ALASKA 

COPPER R I V E R  M E R I D I A N ,  (Unsurveyed) 

A l l  o f  Magoun I s l a n d  above MHT o f  Hayward S t r a i t  

A l l  of those p o r t i o n s  of  K ruzo f  I s l a n d  south  o f  
l a t i t u d e  57°10'30" no r th ,  above MHT o f  S i t k a  
Sound and t h e  P a c i f i c  Ocean. 

E l  Cap i tan  P.G.R.A. was des ignated  on t h e  m e r i t s  o f  a s u l f u r  s p r i n g  
l o c a t e d  a long  t h e  shore on t h e  e a s t  s i d e  of E l  Cap i tan  Passage where 
i t  t u r n s  west. 

EL CAPITAN PASSAGE, ALASKA 

COPPER R I V E R  M E R I D I A N ,  (Unsurveyed) 

T. 66 S., R. 78 E., 

T. 67 S., R. 78 E., 
A l l  those p o r t i o n s  above MHT o f  E l  Cap i tan  Passage 

A l l  those p o r t i o n s  above MHT o f  Tokeen Bay, Tenass 
Passage, and E l  Cap i tan  Passage 

T.  66 S., R. 79 E., W/2 

C o n t a i n i n g  67,000 acres,  more o r  l e s s  
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Goddard P . G . R . A .  was des igna ted  on the b a s i s  of Goddard Hot Spr ings .  
The springs a r e  a l s o  known a s  S i t k a  Spr ings .  

GODDARD HOT SPRINGS , ALASKA 

COPPER R I V E R  MERIDIAN, (Unsurveyed) 

T. 57 S . ,  R. 64 E. , SE/4, 

T. 58 S., R .  64 E., 
All t hose  p o r t i o n s  above MHT of  Redoubt Bay 

All t hose  p o r t i o n s  above MHT of  va r ious  passages,  
bays, and in le t s  of  P a c i f i c  Ocean 

All t hose  po r t ions  above MHW o f  West Crawfish 
I n l e t  

T. 57 S., R. 65 E . ,  NE/4, S/2 
T. 58 S., R .  65 E., NW/4, 

Containing 43,400 acres, more o r  less 

G u t  Bay P . G . R . A .  c o n t a i n s  a ho t  springs bear ing  the same name. 

GUT BAY, ALASKA 

COPPER RIVER MERIDIAN, (Unsurveyed) 

T. 59 S., R. 68 E . ,  NE/4, S/2, 

T. 60 S., R. 68 E .  , NE/4, W/2, 
All t hose  po r t ions  above MHT of Chatham S t r a i t  

All t hose  po r t ions  above MHT of Chatham S t r a i t  

Containing 26,450 a c r e s ,  more o r  less  

Zarembro P . G . R . A .  was des igna ted  on the merits of two springs. Zarembro 
springs i s  loca ted  on the northwest  c o r n e r  of the i s l a n d  and i s  a carbon- 
a t ed  springs w i t h  a tempera ture  o f  47°F (8°C) compared t o  63°F (17°C) 
f o r  the t i d a l  water .  

A second carbonated springs i s  l oca t ed  a t  the south  end o f  the i s l a n d  
near  the shore .  

ZAREMBRO ISLAND. ALASKA 

COPPER RIVER MERIDIAN, (Unsurveyed) 

Tps. 63 & 64 S . ,  R. 79 E . ,  
All t hose  po r t ions  above NHT of Sumner and 
Clarence S t r a i t s  

Tps .  63 & 64 S. ,  R. 80 E . ,  
A l l  those  po r t ions  above F1HT of  Sumner S t r a i t  

T. 64 S., R. 81 E. ,  W/2 
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T. 65 S., R. 81 E., 
A l l  those p o r t i o n s  above MHT o f  Clarence S t r a i t  

C o n t a i n i n g  67,750 acres,  more o r  l e s s  

Vank P.G.R.A. was des igna ted  because of t h e  r e p o r t  o f  a h o t  s p r i n g s  
on t h e  i s l a n d .  

VANK ISLAND, ALASKA 

COPPER R I V E R  M E R I D I A N  (Unsurveyed) 

T. 62 S., R. 82 E., 
A l l  those p o r t i o n s  o f  Vank I s l a n d  above MHT 

C o n t a i n i n g  2,920 acres,  more o r  l e s s  

The S t i k i n e  R i v e r  P.G.R.A. c o n t a i n s  t h r e e  h o t  s p r i n g s  t o  t h e  west  of 
Wrangel l  , West Shakes Spr ings  and South S t i k i n e .  Twenty-e ight  more h o t  
s p r i n g s  a r e  l o c a t e d  ac ross  t h e  Canadian bo rde r  a long  t h e  cou rse  o f  t h e  
S t i  k i n e  R i v e r .  

STIKINE R I V E R ,  ALASKA 

COPPER R I V E R  M E R I D I A N  (Unsurveyed) 

T. 60 S., R. 83 E., 
A l l  those p o r t i o n s  above MHW of  S t i k i n e  R i v e r  
e s t u a r y  

T. 59 & 60 S., Tgs. 84, 85 & 86 E. 

Con ta in ing  137,580 acres,  more o r  l e s s  

There a r e  t h r e e  h o t  s p r i n g  l o c a t i o n s  w i t h i n  t h e  B e l l  Is land-Unuk R i v e r  
P.G.R.A.: B a i l e y  Bay, B e l l  I s l a n d ,  and Unuk R ive r .  Boundary s p r i n g s  i s  
l o c a t e d  near  t h e  Canadian bo rde r  and i s  carbonated.  J u s t  sou th  o f  t h e  
P.G.R.A. a long  t h e  Behm Canal i s  Barton-Saks Hot  Sp r ings .  

BELL ISLAND-UNUK R I V E R ,  ALASKA 

COPPER R I V E R  MERIDIAN,  (Unsurveyed) 

T. 68 S., R. 89 E., 
A l l  those p o r t i o n s  above MHT o f  B a i l e y  Bay, and 

' B e l l  A r m  

A1 1 those p o r t i o n s  above MHT o f  Bel 1 Am, Anchor 
Pass, and Behm Canal 

T. 68 S., R. 90 E., 



T. 69 S., 9 .  90 E., N/2, 
A l l  those p o r t i o n s  above MHT of  Behm Canal, Hass le r  
Pass, and o t h e r  t i d a l  waters  

A l l  those p o r t i o n s  above MHT o f  Anchor Pass, 
Behm Canal, and Burroughs Bay 

A l l  those p o r t i o n s  above MHT of  Burroughs Bay 

A l l  those p o r t i o n s  above MHT o f  Behm Canal , and 
assoc ia ted  bays. 

Tps. 63 & 64 S., R. 93 E. 
T. 65 S., R. 93 E., E/2 
T. 66 S., R. 93 E. , SW/4, E/2 
Tps. 67 & 68 S., R. 93 E. 
T. 69 S. , R. 93 E., NW/4, E/2 ,  

Tps. 63, 64 & 65 S., R. 94 E. 
T. 66 S., R. 94 E., W/2 
T. 69 S., R. 94 E., 

T. 65 S., R. 95 E. ,  W/2 

T. 67 S. , R. 91 E., SE/4 
T. 68 S., R. 91 E., 

T. 66 S., R. 92 E., SW/4 
T. 67 S., R. 92 E., 

T. 68 S., R. 92 E., 

A l l  those p o r t i o n s  above MHT of Behm Canal 

A l l  those p o r t i o n s  above MHT o f  Behm Canal 

Con ta in ing  297,210 acres, more o r  l e s s  

New .Eddystone P.G.R.A. was des ignated  on t h e  m e r i t s  o f  t h e  New Eddystone 
carbonated s p r i n g  and t h e  r e c e n t  v o l c a n i c s  i n  t h e  area. 

NEW EDDYSTONE ROCK, ALASKA 

COPPER R I V E R  M E R I D I A N  (Unsurveyed) 

T. 73 S., R. 95 E., 

T. 74 S., R. 95 E., W/2, 

T. 73 S., R. 96 E., 

A l l  those p o r t i o n s  above MHT o f  Behm Canal 

A l l  those p o r t i o n s  above MHT o f  Behm Canal 

A l l  those p o r t i o n s  above MHT of Behm Canal, Punchbowl 
Cove, and Rudyerd Bay 

Con ta in ing  36,610 acres, more o r  l e s s  

The Soda Bay Trocadero P.G.R.A. was des ignated  because of a carbonated 
s p r i n g  near  Soda Bay and one a t  Trocadero Bay. 

a 
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T. 

T. 

SODA BAY-TROCADERO BAY, ALASKA 

COPPER R I V E R  MERIDIAN,  (Unsurveyed) 

75 S., R. 82 E., S/2, 

76 S., R. 82 E., N/2, 
A l l  those p o r t i o n s  above MHT o f  Trocadero Bay 

A l l  t hose  p o r t i o n s  above MHT o f  Soda Bay 

Con ta in ing  19,660 acres,  more o r  l e s s  

George I n l e t  c o n t a i n s  one s u l p h u r  s p r i n g  on R e v i l  l a g i g e d o  I s l a n d .  

GEORGE INLET, ALASKA 

COPPER R I V E R  M E R I D I A N ,  (Unsurveyed) 

T. 74 S., R. 91 E., SE/4, 

T. 75 S . ,  R. 91 E., NE/4 
T. 74 S., R. 92 E., Secs. 30 and 31, 

T. 75 S., R. 92 E., 

A l l  t hose  p o r t i o n s  above MHT o f  George I n l e t  

A l l  t hose  p o r t i o n s  above MHT o f  George I n l e t  

Secs. 5 t o  8, i n c l u s i v e ;  
Secs. 17 t o  18, i n c l u s i v e ,  
A l l  those p o r t i o n s  above MHT o f  George I n l e t  

Con ta in ing  13,720 acres,  more o r  l e s s  
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SITE: L i t u y a  Bay Resource 

RESOURCE: Reported Hot  Sp r ing  (Waring , 191 7 )  

LATITUDE & LONGITUDE: 58" 43'  N; 137" 31 '  W. Approx. 

QUADRANGLE: T27S, R48E, CRM, M t .  Fa i rwea the r  Quad. 

B A R R I E R :  I nc luded  i n  G l a c i e r  Bay Na t iona l  Monument 

RECOMMENDATION: 

DE S C R I PT I OM : 

Locate  s p r i n g  and u t i l i z e  as pa rk  f a c i l i t y .  

L i t u y a  Bay P.G.R.A. , c o n t a i n s  72,200 acres  (29,219 hec ta res ) .  
L i t u y a  Bay i s  a f j o r d  f e a t u r e  t h a t  t r e n d s  n o r t h e a s t  southwest  and 
empt ies i n t o  t h e  G u l f  of Alaska. The embayment i s  p a r t i a l l y  
b locked by  a s a n d s p i t  ex tend ing  from t h e  n o r t h  shore. The 
s t r u c t u r a l  t rends  i n  t h e  area  a r e  no r thwes t  i n c l u d i n g  t h e  F a i r -  
weather Mountain range. D e s o l a t i o n  V a l  l e y  and Fa i rweather  F a u l t  
wh ich  t r e n d  t o  t h e  no r thwes t  from t h e  head o f  L i t u y a  Bay. The 
rocks  t o  t h e  e a s t  of t h e  f a u l t  a r e  those o f  t h e  Fa i rweather  Range 
and a r e  Pa leozo ic  i n  age. The main rock  t ypes  a r e  s l a t e ,  p h y l l i t e ,  
s c h i s t ,  gne iss  and assoc ia ted  rocks  of Pennsylvanian and Premian 
age. G r a n i t i c  i n t r u s i o n s  of Cretaceous and T e r t i a r y  age a r e  a 
p robab le  source of hea t  i n  t h e  range. Some g r a n i t i c  i n t r u s i o n s  a r e  
a l s o  found t o  t h e  west  of t h e  f a u l t  on t h e  n o r t h e a s t  p o r t i o n  o f  t h e  
Bay. These h o t  s p r i n g s  a r e  p robab ly  assoc ia ted  w i t h  these 
i n t r u s i o n s .  On t h e  west  s i d e  o f  t h e  f a u l t  a J u r a s s i c  Cretaceous 
sequence o f  greywacke, s l a t e  and minor  {cong lomera te  grades i n t o  a 
l a t e  T e r t i a r y  s i l t s t o n e ,  sandstone, mudstone sequence t o  t h e  south-  
e a s t .  Qua te rna ry  moraines and assoc ia ted  d r i f t  a r e  found near  t h e  
mouth o f  t h e  bay. The c o a s t a l  p lane  i s  assoc ia ted  w i t h  d e p o s i t s  o f  
i n t e r l a y e r e d  a l l u v i a l  and mar ine  sediments and g l a c i a l  d r i f t  over -  
l a y i n g  t h e  T e r t i a r y  sequence. 

D e s o l a t i o n  Val l e y  i s  p r e s e n t l y  f i l l e d  w i t h  N o r t h  Cril l i o n  G l a c i e r  
t o  t h e  south  and L i t u y a  G l a c i e r  t o  t h e  n o r t h  which empty i n t o  t h e  
Bay. 

SOCIO-ECONOMIC:  

A 

The e n t i r e  P.G.R.A. i s  l o c a t e d  w i t h i n  G l a c i e r  Bay Na t iona l  Monument 
which w i l l  p rec lude  l e a s i n g  under  terms o f  t h e  Geothermal Steam 
Act .  

There a r e  no permanent r e s i d e n t s  i n  t h e  area  and no f a c i l i t i e s .  
M ine ra l  p o t e n t i a l  e x i s t s  i n  t h e  Fa i rweather  Mountain systems f o r  
n i c k e l  , copper, i r o n  and t i t a n i u m .  Lode d e p o s i t s  have been i d e n t i -  
f i e d  a t  t h e  southeas t  head o f  L i t u y a  Bay. 

The n e a r e s t  l o g i s t i c a l  suppor t  c e n t e r  would be Yaka ta t  app rox i -  
ma te l y  100 m i l e s  (160 km) n o r t h .  The probab le  c e n t e r  would be 
Juneau, app rox ima te l y  130 m i l e s  (208 km) t o  t h e  southeast .  Trans- 
p o r t a t i * o n  i s  by  boat  o r  a i r .  
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The monument i s  under t h e  j u r i s d i c t i o n  o f  t h e  Na t iona l  Park 
Serv i ce .  It i s  w i t h i n  t h e  SeaAlaska N a t i v e  C o r p o r a t i o n  Region. 

Some park  f a c i l i t y  m i g h t  be developed around t h e  s p r i n g  i n  t h e  
f u t u r e .  

ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROFILE 

Summer Temperatures range 44" t o  59°F (7"  t o  16"C), w i n t e r  22" t o  
35°F (-6" t o  2°C). Extremes approx ima te l y  -10" t o  80°F (-23" t o  
27°C). P r e c i p i t a t i o n  approx ima te l y  65" (165 cm) i n c l u d i n g  100" of 
snow (254 cm). Hea t ing  degree days approx ima te l y  9,700*. 

Mar ine mammals a r e  p resen t  a long t h e  c o a s t  i n  t h i s  area. Ba ld  
eag les  use t h e  area f o r  nes t i ng .  O f f s h o r e  t h e r e  a r e  known s c a l l o p ,  
ha1 i b u t  and bot tom f i s h e r y  grounds. 

The dominant  f l o r a  i n  t h e  area  i s  t h a t  o f  t h e  c o a s t a l  wes tern  
hemlock and S i t k a  spruce f o r e s t .  

Spec ia l  eng inee r ing  c o n s i d e r a t i o n s  a r e  r e q u i r e d  due t o  t h e  se ismi -  
c i t y  i n  t h e  area.  Dur ing  t h e  1964 earthquake, i c e  f e l l  from t h e  
g l a c i e r  and surged t h e  bay d r i f t i n g  a f i s h i n g  b o a t  up and ove r  t h e  
sand s p i t  b a r r i e r  i n t o  t h e  open sea. 

*Authors Comment. 

KEY CONTACT: Park Super in tendent ,  G l a c i e r  Bay 

REFERENCE : 

Southeas t  Regional P r o f i l e  
Waring, 1917 
U.S.G.S. Map 1-494 
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SITE: N ika  

RESOURCE: Ho t  Spr ings  (Waring, 1917) 

LATITUDE & LONGITUDE: 58" 0 3 '  N; 135" 4 5 '  W 

QUADRANGLE: Juneau, T44S, R60E 

BARRIER: Remoteness - undetermined l a n d  s t a t u s  

RECOMMENDATION : Expl o r a t i o n  

I DESCRIPTION:  

Located  near  N ika  Bay i n  t h e  Chichagof  Yakobi I s l a n d  P.G.R.A., 
705,200 ac res  (285,394 hec ta res ) .  Geology o f  t h e  area  i s  shown on 
t h e  U.S. Geo log ica l  Survey Map 1-388. 

The N ika  Bay area  i s  p a r t  o f  t h e  Chichagof  Highlands,  which c o n s i s t  
o f  no r thwes t  t r e n d i n g  r i d g e s  3,000-3,500 f e e t  (914-1,067 m) i n  
h e i g h t  and l o n g  f j o r d s  and v a l l e y s .  There a r e  numerous no r thwes t  
t r e n d i n g  f a u l t  systems t h a t  c ross  F r e d e r i c k  Sound. One o f  these i s  
t h e  s t r u c t u r a l  c o n t r o l  f o r  t h e  N ika  R i v e r  and Mud Bay v a l l e y .  
Another  f a u l t  p r e s c r i b e s  t h e  n o r t h e a s t  shore o f  N ika  Bay (Se lk regg,  
1976). 

Joseph A. Nava v i s i t e d  t h e  area  around N ika  and Mud Bays on 
Ch icagof  I s l a n d .  Only one s p r i n g  was found between t h e  two bays. 
He walked f i v e  m i l e s  ( 8  km) up t h e  c reek  t o  t h e  sp r ings .  There was 
c o n s i a e r : % t l e  s o i l  warming i n  t h e  area.  There were f o u r  main 
s p r i n g s  and t h r e e  smal l e r  ones. The h i g h e s t  recorded tempera tures  
were 46"C, b u t  t h e  water  coo led  t o  10°C b e f o r e  e n t e r i n g  t h e  c reek  
(Nava, 1975) .  

The e x a c t  l o c a t i o n  o f  these h o t  s p r i n g s  has n o t  been e s t a b l i s h e d .  
A l o g i c a l  a rea  t o  search would be t h e  i n t e r s e c t i o n  of t h e  two 
f a u l t s  p r e v i o u s l y  mentioned. 

The h o t  s p r i n g s  a r e  assoc ia ted  w i t h  Pa leozo ic  rocks  (Waring, 1965). 
The rocks  t o  t h e  e a s t  o f  t h e  N ika  R i v e r  and f a u l t  a r e  greywake, 
shale,  s i 1  t s tone ,  s la tes ,  l imestone,  conglomerate mudstone, sand- 
s tone  and d o l o m i t e  o f  S i l u r i a n  t o  M i s s i s s i p p i a n  i n  age. Severa l  
m i l e s  t o  t h e  west o f  t h e  f a u l t  i s  a g r a n i t i c  i n t r u s i v e  mass t h a t  
forms t h e  mountainous r e g i o n  the re .  

SOCIO-ECONOMIC:  

There  i s  some q u e s t i o n  on t h e  l a n d  ownership i n  t h e  area  because of 
t h e  u n c e r t a i n t y  i n  l o c a t i n g  t h e  sp r ings .  The p r o p e r t y  t o  t h e  e a s t  
of range 60E CRM has been s e l e c t e d  by  t h e  N a t i v e  c o r p o r a t i o n s .  The 
lands  west o f  range 61E a r e  p a r t  of t h e  Tongass N a t i o n a l  Fores t .  

The N a t i o n a l  F o r e s t  lands  a r e  p r e s e n t l y  b e i n g  rev iewed t o  de termine 
a new f o r e s t  management p lan.  The F o r e s t  Se rv i ce  has produced 
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numerous management p lans  t h a t  range i n  ph i l osophy  f rom w i l d e r n e s s  
p r e s e r v a t i o n  t o  resource  development. These p lans  a r e  now be ing  
rev iewed.  I n  a l l  p lans,  t h i s  p a r t i c u l a r  a rea  i s  des ignated  as an 
area  o f  i n t e n s i v e  resource  development. P o r t i o n s  o f  t h e  area  
around t h e  sp r ings  a r e  p r e s c r i b e d  as t i m b e r  s a l e s  areas, w i t h i n  t h e  
n e x t  t e n  years.  Under e x i s t i n g  management, t h e  area  i s  t o  be 
devel  oped and covered by  completed E I S .  

The n e a r e s t  town i s  Hoonah, 8 m i l e s  (13 km) across  F r e d e r i c k  Sound. 
Juneau i s  50 m i l e s  (80 km) t o  t h e  eas t .  

Hoonah does have a p o r t  and an a i r s t r i p .  The p o p u l a t i o n  o f  t h e  
town i s  870 people. The ma jo r  i n d u s t r y  i s  t i m b e r  (Se lk regg,  1976). 

The genera l  a t t i t u d e s  i n  t h e  area a r e  mixed concern ing  t h e  f u t u r e  
development o f  t h e  area (USFS). Sealaska Regional C o r p o r a t i o n  and 
Hoonah V i1  l a g e  Corpo ra t i on  a r e  t h e  two n a t i v e  management agencies 
i n  t h e  area. 

E x p l o r a t i o n  shou ld  be pursued t o  de termine t h e  l o c a t i o n  and e x t e n t  
o f  t h e  resource.  Wi th t h e  expected development o f  t h e  area, a 
u t i 1  i z a t i o n  m i g h t  be i n  t h e  o f f i n g .  B a l e n o l o g i c a l  a p p l i c a t i o n  o r  
some u t i l i z a t i o n  t h a t  would t i e  i n t o  t h e  f o r e s t  development m i g h t  
be fo r thcoming  on t h e  N a t i v e  lands.  

ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROFILE 

The n e a r e s t  c l i m a t o l o g i c a l  s t a t i o n  i s  Gustavus, t o  t h e  n o r t h  across  
I c y  S t r a i t .  The tempera ture  t h e r e  ranges from 44-63°F (7-17°C) i n  
summer and 21-35°F ( -6  t o  2°C) i n  w i n t e r .  Extremes o f  -25 t o  87°F 
( -32 t o  31°C) have been recorded.  P r e c i p i t a t i o n  averages 54" 
(137 cm) i n c l u d i n g  71" (180 cm) of snow. The winds average 5.9 
knots  from t h e  southeast .  These f i g u r e s  a r e  o n l y  es t imates ,  as 
s h o r t  d i s t a n c e s  can make s e r i o u s  c l i m a t o l o g i c a l  d i f f e r e n c e s  i n  
sou theas t  Alaska. The mean annual r u n o f f  approx imates 10 
cu.ft . /sec./sq.mi. Hea t ing  degree days average near  9,000, 

The area  has a dominant f l o r a  t h a t  c o n s i s t s  o f  c o a s t a l  wes tern  
hemlock and S i t k a  spruce f o r e s t s .  The f l a t s  around N ika  Bay a r e  a 
h i g h  d e n s i t y  water fowl  range. N ika  R i v e r  i s  a ma jor  f i s h  s t ream 
f o r  salmon. The Bay i t s e l f  has numerous sea mammals and t h e  brown 
bear  a r e  r a t h e r  p r o l i f i c .  

The area  i s  l o c a t e d  i n  a h i g h  s e i s m i c i t y  zone. 

KEY CONTACTS: 

F o r e s t  Manager, Tongass N a t i o n a l  Fores t ,  Chatham area. 
Sealaska Regional  Corpora t ion ,  Juneau 

A F7 



REFERENCE : 

Southeast  Regional P r o f i l e s  
D r a f t  Management P l a n  U.S.F.S. 
Alaska Land Map by Mapmakers, Inc. ,  1977 
U.S.G.S. Map 1-388 
NAVA 1974 
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S I T E :  Mud Bay 

RESOURCE: Reported Ho t  Spr ings  (Waring, 1917) 

LATITUDE & LONGITUDE: 58" 10 '  N; 135" 5 7 '  W 

QUADRANGLE: Juneau, T43S, R58E, CRM 

BARRIER:  F o r e s t  S e r v i c e  management p l a n  n o t  completed 

RECOMMENDATION: E x p l o r a t i o n  a c t i v i t y  t o  de termine e x t e n t  o f  
resource.  Probable use as p r i m a t i v e  r e c r e a t i o n a l  
f a c i l  i ty. 

DESCRIPTION: 

Located i n  t h e  n o r t h e a s t  p o r t i o n  o f  t h e  Chichagof-Yakobi I s l a n d  
P.G.R.A. 705,200 ac res  (285,394 h e c t a r e s )  on Mud Bay. 

Mud Bay and i t s  d ra inage b a s i n  t rends  nor thwest -southwest  because 
o f  a s i g n i f i c a n t  f a u l t  t h a t  runs  up t h e  v a l l e y  and i n t o  N ika  Bay t o  
t h e  south.  The nor thwest -southeas t  t r e n d  i s  common t o  t h e  whole o f  
Chichagof  I s l a n d .  The rocks  t o  t h e  e a s t  o f  t h e  f a u l t  a r e  Pa leozo ic  
s l a t e ,  l imestone,  greywake, shale, s i 1  t s t o n e  and assoc ia ted  rocks  
o f  S i l u r i a n  t o  M i s s i s s i p p i a n  age. To t h e  west o f  t h e  f a u l t ,  t h e r e  
a r e  g r a n i t i c  igneous rocks  o f  Cretaceous age. The h o t  s p r i n g s  
would p robab ly  be r e l a t e d  t o  e i t h e r  t h e  g r a n i t i c  i n t r u s i v e  o r  t h e  
f a u l  t sys tem ( a u t h o r )  . 

SOCIO-ECONOMIC:  

T h i s  a rea  i s  l o c a t e d  w i t h i n  t h e  Tongass Na t iona l  Fores t .  New 
development i s  g e n e r a l l y  d iscouraged a t  t h i s  t i m e  because t h e  
F o r e s t  S e r v i c e  i s  p r e s e n t l y  deve lop ing  a management p l a n  f o r  t h e  
e n t i r e  Tongass N a t i o n a l  Fores t .  Th i s  process has produced seve ra l  
f o r e s t - w i d e  p roposa ls  from a development o r i e n t e d  p r o s p e c t i v e  t o  
w i l de rness  o r i e n t e d  proposa ls .  Mud Bay would be c l a s s i f i e d  as a 
resource  development a rea  under  one p l a n  t o  a w i l d e r n e s s  area  under  
ano the r  p lan.  T h i s  i s s u e  shou ld  be r e s o l v e d  when t h e  f o r e s t  p l a n  
i s  complete i n  1979. 

Under p r e s e n t  USFS proposals ,  t h i s  a rea  has been des ignated  t o  be 
developed. The E I S  has been completed. The area i s  p r e s e n t l y  a 
moderate usage area  around Mud Bay i t s e l f  (USFS). 
ment would be f o r e s t  products .  

Probable develop- 

There a r e  no permanent res idences  i n  t h e  area  and no f a c i l i t i e s .  
The bay i t s e l f  i s  v e r y  s h a l l o w  w i t h  m u d f l a t s  making en t rance by  sea 
d i  f f i c u l  t. 

The n e a r e s t  l o g i s t i c a l  c e n t e r  would be Gustavus, 18 m i l e s  (29 km) 
across  I c y  S t r a i t  t o  t h e  n o r t h .  Mud Bay i s  abou t  60 m i l e s  t o  t h e  
west  o f  Juneau. Management agency would be t h e  F o r e s t  Se rv i ce .  

n r n  



ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROFILE 

Gustavus i s  t h e  neares t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n .  Temper- 
a t u r e s  i n  t h e  summer range from 44 t o  63°F ( 7  t o  17°C) and i n  
w i n t e r  t hey  range f rom 21 t o  36°F ( -6  t o  2OC). Extremes reach -25 
t o  87OF ( -32 t o  31°C). P r e c i p i t a t i o n  averages 54" (137 cm), 
i n c l u d i n g  71" (180 cm) snow. Average wind i s  SE, 5.9 knots .  
Hea t ing  degree days a r e  9,000. 

T h i s  area i s  a key water fowl  range. Mar ine  mammals r e s i d e  i n  t h e  
area. Brown bear  a l s o  a r e  found. O f f s h o r e  s c a l l o p ,  h a l i b u t  and 
b o t t o m - f i s h  a r e  o f  predominant economic s i g n i f i c a n c e .  

The f l o r a  o f  t h e  area  i s  b a s i c a l l y  a c o a s t a l  western hemlock, S i t k a  
spruce f o r e s t .  

The s p r i n g s  a r e  l o c a t e d  i n  an area  o f  h i g h  s e i s m i c i t y .  

KEY CONTACT: F o r e s t  Manager, Chatham Area, Tongass N a t i o n a l  Fo res t  

REFERENCE: 

D r a f t  Tongass Land Management P l a n  
Southeast  Regional  P r o f i l e s  
U.S.G.S. P u b l i c a t i d n  1-388 



SITE: N o r t h  End, Tenakee I n l e t  

0 RESOURCE: Ho t  Spr ings  

LATITUDE & LONGITUDE: 58" 00 '  N; 135" 55 '  W 

QUADRANGLE: Juneau A-6; T44S, R59E, CRM 

BARRIER:  

RECOMMENDATION : P o s s i b l e  r e c r e a t i o n  s i t e .  

F o r e s t  S e r v i c e  Management P l a n  No t  Comp 

f a c i l i t y  i f  t i m b e r  were t o  be 

DESCRIPTION: 

e t e  

P o s s i b l e  wood d r y i n g  
harves ted .  

About f o u r  m i l e s  above t h e  mouth o f  a l a r g e  c reek  t h a t  e n t e r s  t h e  
head o f  Tenakee I n l e t ,  s c a l d i n g  water  i ssues  a t  seve ra l  p o i n t s  a t  
t h e  r i g h t  edge o f  t h e  stream canyon. T h i s  area i s  l o c a t e d  w i t h i n  
t h e  Chichagof  Yakobi I s l a n d  P.G.R.A., 705,200 acres  (285,394 
h e c t a r e s ) .  

Tenakee I n l e t  i s  a f a u l t  induced, no r thwes t -sou theas t  t r e n d i n g  
water  body. Accord ing  t o  t h e  Southeast  Reg iona l  P r o f i l e ,  t h e  f a u l t  
system s p l i t s  n o r t h  i n t o  F r e d e r i c k  Sound. The l i n i a t i o n ,  however, 
c o n t i n u e s  th rough Tenakee I n l e t  i n t o  Idaho I n l e t ,  suggest ing  a 
c o n t i n u a t i o n  o f  t h e  f a u l t  system near  t h e  s p r i n g s  area. G r a n i t e  
igneous rocks  o f  t h e  area a r e  o f  Cretaceous Age. A sequence o f  
S i l u r i a n  t o  M i s s i s s i p p i a n  age greywacke, shale,  s i 1  t s tone ,  s l a t e ,  
1 irnestone, conglomerate, mudstone, sandstone and dolorni t e  o u t c r o p  
t o  t h e  e a s t  a long a wide band. 

A t  t h e  s p r i n g s  themselves, t h e  h o t t e s t  wa te r  r i s e s  w i t h  a temper- 
a t u r e  o f  179OF (82°C) i n  a sha l l ow  a l g a e - l i n e d  poo l .  Th i s  pool  i s  
about  50 f e e t  l o n g  and 3 t o  8 f e e t  ( 1  t o  2 m) wide, on t h e  b o r d e r  
o f  a g r a v e l  f l a t  a t  t h e  base o f  a s teep  f o r e s t e d  s lope.  Dur ing 
War ing 's  1915 v i s i t ,  t h e  d i scha rge  o f  t h e  pool  was about  f o u r  
g a l l o n s  p e r  minu te  (15 l /m)  and i t  sank i n t o  t h e  g rave l  a f t e r  
f l o w i n g  o n l y  a few meters nor theas tward .  Near t h e  edge o f  t h e  
creek, however, 70 meters d i s t a n c e  a long  a w e l l  d e f i n e d  channel 
from t h e  main poo l ,  h o t  wa te r  of a c o n s i d e r a b l y  l o w e r  tempera ture  
i ssued  a t  seve ra l  smal l  vents .  T o t a l  f l o w  i s  es t ima ted  a t  10 
g a l l o n s  p e r  m inu te  (38  l i t e r s  p e r  m inu te ) .  

A l though t h e  p o s i t i o n s  of t h e  minor  h o t  s p r i n g s  suggest t h a t  t h e i r  
w a t e r  may come from t h e  p r i n c i p a l  sp r ing ,  t h e  t h r e e  nor thernmost  
s p r i n g s  i s s u e  d i r e c t l y  from t h e  seams i n  a low c l i f f  a t  t h e  c l i f f ' s  
edge. The c o n d i t i o n s  i n d i c a t e d  t h a t  a l l  s i x  n o r t h e r n  s p r i n g s  i s s u e  
from a smal l  f i s s u r e  t h a t  extends about  S70"W. There a r e  twe lve  
s p r i n g s  i n  a l l .  The h o t t e s t  poo l ,  which i s  a p p a r e n t l y  s u p p l i e d  
from a separa te  f i s s u r e  from t h e  n o r t h e r n  sp r ing ,  i s  d i s t i n c t l y  

ime 
ng Y 

s u l f a t e d  and a l s o  t a s t e s  n o t i c e a b l y  m i n e r a l i z e d  
carbonate  i s  depos i ted  on pebbles i n  i t s  o v e r f  
1917). 

A d e p o s i t  o f  
ow channel (War 



The rocks  exposed i n  low c l i f f s  on each s i d e  o f  t h e  creek a r e  
d i o r i t i c ,  much a l t e r e d  on t h e  su r face  t r a v e r s e d  b y  w h i t e  z e o l i t e s  
such as heu land i te .  The d i o r i t i c  rock  appears t o  form a ledge 
t r e n d i n g  N60"E th rough t h e  more p r e v a l e n t  g r a n t i c  m a t e r i a l .  The 
h o t  water  system appears t o  be assoc ia ted  w i t h  t h e  g r a n i t i c  i n t r u -  
s i ve .  The r e l a t i o n  o f  t h e  s p r i n g s  t o  t h e  two v a r i e t i e s  o f  rock  i s  
n o t  c l e a r l y  ev iden t ,  however, and t h e  g e o l o g i c  s t r u c t u r e  t o  which 
t h e  issuance o f  h o t  water  i s  due may be t h e  c o n t a c t  zone between 
t h e  i n t r u s i v e  c r y s t a l  l i n e  rocks  and Pa leozo ic  sediments. Whi te  
c r y s t a l l i n e  l imestone f l o a t  i s  found i n  t h e  c reek  i n d i c a t i n g  t h e  
Pa leozo ic  sedimentary s e r i e s  ou tc rops  n o t  f a r  up stream (Waring, 
1917). 

@ 

HOT SPRINGS NEAR NORTH END OF TENAKEE INLET 

M i l l e r  1973 
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No road e x i s t s  t o  t h e  s p r i n g s  a t  t h  s t ime. It would be compara- 
t i v e l y  easy t o  c l e a r  a road t o  them a long t h e  c reek  f rom t h e  head 
o f  t he  i n l e t  and t o  p i p e  t h e  wa te r  few hundred ya rds  downstream 
t o  a s u i t a b l e  p lace  f o r  a bathhouse and o t h e r  b u i l d i n g s  (Waring, 
1917). 

New development i s  g e n e r a l l y  d iscouraged a t  t h i s  t ime because t h e  
Fo res t  Se rv i ce  i s  p r e s e n t l y  deve lop ing  a management p l a n  f o r  t h e  
e n t i r e  Tongass N a t i o n a l  Fores t .  T h i s  process has produced severa l  
f o r e s t - w i d e  p lans  g r a d i n g  from one t h a t  i s  resource  development 
o r i e n t e d  t o  one which i s  w i l de rness  p r e s e r v a t i o n  o r i e n t e d .  Under 
most p lans,  t h e  d e s i g n a t i o n  would be f o r  m u l t i p l e  use. T h i s  area 
i s  p r e s e n t l y  a t i m b e r  s a l e  cont ingency  area. 

Lf 
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The n e a r e s t  s t a g i n g  area  i s  Hoonah, 20 m i l e s  (34  km) t o  t h e  east .  
There i s  one po r tage  between P o r t  F r e d e r i c k  and Tenakee I n l e t .  
Tenakee s p r i n g s  i s  l o c a t e d  30 m i l e s  ( 4 8  km) down t h e  i n l e t ,  and 
Juneau some 60 m i l e s  (96 krn) e a s t .  

I t  would appear t h a t  some commercial f o r e s t  use o r  r e c r e a t i o n a l  
u t i l i z a t i o n  i s  t h e  l o g i c a l  d i r e c t i o n  o f  c o m m e r c i a l i z a t i o n  due t o  
t h e  l a c k  o f  l o c a l  p o p u l a t i o n .  A smal l  s c a l e  wood p roduc ts  c o t t a g e  
i n d u s t r y  c o u l d  u t i l i z e  t h e  s p r i n g  f o r  space h e a t i n g  and d r y i n g ,  
even a t  i t s  p resen t  s t a t u s .  

The F o r e s t  S e r v i c e  has p r e s e n t l y  i d e n t i f i e d  t h e  d ra inage  t o  t h e  
e a s t  as an area  t o  be developed and covered by an E I S .  

ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROFILE 

Pe l i can ,  10 m i l e s  (16 km) t o  t h e  west, over  t h e  mountains, i s  t h e  
n e a r e s t  c l  i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n .  Summer tempera tures  
range f rom 44-62°F (7-17°C). Win ter  i s  19-36°F ( -7  t o  2°C) w i t h  

days average 8,800. 

extremes o f  -3" t o  84°F -19" t o  29°C). P r e c i p i t a t i o n  averages 
123" (312 cm) w i t h  106" 269 cm) snow annua l l y .  Hea t ing  degree 

The dominant f l o r a  i n  t h e  area  i s  r e l a t e d  t o  t h e  c o a s t a l  wes tern  
hemlock spruce f o r e s t .  T h i s  area has been i d e n t i f i e d  as a low 
d e n s i t y  wa te r fow l  range and sea mammals a r e  p resent .  

The s p r i n g s  a r e  l o c a t e d  i n  an area o f  h i g h  s e i s m i c i t y .  

REFERENCE: 

Waring, Water Resource Repor t ,  191 7 
D r a f t ,  Tongass N a t i o n a l  F o r e s t  Management P lan  
Southeas t  Regional P r o f i l e  
U.S.G.S. 1-388 
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TENAKEE HOT SPRINGS 

Tenakee sp r ings ,  f o rmer l y  known as Hooniah, i s  t h e  s i t e  o f  one o f  t h e  8 
o l d e s t  usages of geothermal energy i n  Alaska. The sp r ings  a r e  l o c a t e d  
about  100 m i l e s  (160 km) by  sea from both  S i t k a  and Juneau on t h e  e a s t  
c o a s t  o f  Ch ich igo f  I s l a n d .  I n  1891, t h e r e  was a smal l  N a t i v e  v i l l a g e  
near  t h e  sp r ings .  They were p robab ly  l o c a l l y  used t o  some e x t e n t  much 
e a r l i e r  than t h i s .  

I n  t h e  nex t  twenty  years,  t h e  sp r ings  were used as a b a t h i n g  r e s o r t  by  
wh i tes .  Cons iderab le  b u i l d i n g  occured i n  t h e  1905-1915 era.  I n  1915, 
t h e  F o r e s t  S e r v i c e  and then aga in  i n  t h e  1930 's  t h e  CCC improved b o t h  
t h e  s p r i n g s  area and t h e  town. Today, t h e  CCC c o n s t r u c t e d  20 '  x 30 '  
b u i l d i n g  w i t h  t h e  8 '  x 8 '  pool a r e  s t i l l  used by  t h e  l o c a l  i n h a b i t a n t s .  

The area  around Tenakee s p r i n g s  i s  p a r t  of t h e  Chichagof h igh lands ,  
wh ich  c o n s i s t s  of nor thwest  t r e n d i n g  r i d g e s  3,000-4,000 f e e t  
(914-1219 m) h igh .  The Tenakee I n l e t  i t s e l f  i s  s t r u c t u r a l l y  c o n t r o l l e d  
b y  two ma jo r  f a u l t  systems t r e n d i n g  nor thwest ,  one o f  which goes th rough 
t h e  v i l l a g e  area. The whole i s l a n d  has been h e a v i l y  g l a c i a t e d  and 
Tenakee I n l e t  i s  a f j o r d  fea tu re .  

The rock  f o r m a t i o n  i n  t h e  v i c i n i t y  of t h e  s p r i n g s  appears t o  c o n s i s t  o f  
da rk  gne iss  i n t r u d e d  by  l i g h t  g ray  g r a n i t e ,  bo th  o f  which a r e  phases o f  
an i n t r u s i v e  c r y s t a l  l i n e  area i n  Pa leozo ic  sediments. 

The s p r i n g s  themselves i ssue  a long f i s s u r e s  i n  t h e  gne iss .  The f low 
r a t e  o f  t h e  twe lve  sp r ings  i s  about 84 LPM. The waters  a r e  about  41°C 
i n  temperature.  The waters a r e  o f  t h e  sodium 'su lphate t ype  and t h e  
p r o p o r t i o n s  o f  t h e  severa l  substances a r e  n e a r l y  t h e  same i n  each. The 
presence o f  borax i n  t h e  water  i s  wor thy  o f  note, s i n c e  no source of 
b o r a t e  i s  e v i d e n t  i n  t h e  v i c i n i t y .  

Waring no ted  i n  h i s  1917 v i s i t  t h a t  t h e  abnormal temperatures o f  t h e  
s p r i n g s  may be due t o  l o c a l  c rush ing ,  caused by t h e  i n t r u s i o n  of t h e  
g r a n i t i c  m a t e r i a l  i n t o  t h e  g n e i s s i c  rock  o r  perhaps by  t h e  r i s e  o f  t h e  
water  f rom c o n s i d e r a b l e  depth a long t h e  zone o f  f r a c t u r i n g  a t  t h e  
c o n t a c t  o f  t h e  c r y s t a l  l i n e  and sedimentary rocks .  

Es t imates  u s i n g  geochemical c a l c u l a t i o n s  i n d i c a t e  t h e  r e s e r v o i r  temper- 
a t u r e  t o  be i n  t h e  120°C range. Bes t  gues t imates  of t h e  resource  s i z e  
a r e  j u s t  t h a t  - guesses - as they  a r e  based on no reconnaissance o f  t h e  
area. M r .  War ing 's  no tes  on t h e  area  a r e  i n  h i s  own es t ima t ions .  
F u r t h e r  e x p l o r a t i o n  i s  needed t o  de termine t h e  e x t e n t  o f  t h e  resource.  

The p o t e n t i a l  u t i l i z a t i o n s  of t h e  sur face  resource  a r e  l i m i t e d  because 
o f  t h e  low temperature -and f low r a t e .  Animal husbandry, l i m i t e d  a g r i -  
c u l t u r a l  and aquacu l tu re  usages c o u l d  be p o s s i b l e ,  

The make-up of t h e  town shou ld  be a pr ime c o n s i d e r a t i o n  o f  any use of 
t h e  resource.  The f a c t  t h a t  t h e  resource  i s  i n  a town i s  a d i s t i n c t  
advantage. The p resen t  use of t h e  s p r i n g s  i s  a ve ry  b e n e f i c i a l  asse t  t o  
t h e  town as i t  i s .  

Q 
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The town i s  made up o f  some 87 d w e l l i n g s .  There a r e  approx ima te l y  68 
permanent r e s i d e n t s  o f  which t h e  m a j o r i t y  a r e  p robab ly  pens ioners  o r  
o t h e r w i s e  r e t i r e d  people. The people a r e  p rog ress i ve .  They a r e  i n s t a l -  
l i n g  a low head h y d r o e l e c t r i c  f a c i l i t y  t o  r e p l a c e  an e x i s t i n g  d i e s e l  
g e n e r a t i n g  f a c i l i t y .  

The main i n d u s t r i e s  i n  Tenakee a r e  t h e  c r a b  cannery and t h e  m e r c a n t i l e .  
The town i s  i n  need o f  sewage and water  systems. 

Fresh foods and vegetab les  a r e  expensive t o  f l y  i n  and u t i l i z i n g  t h e  
resource  f o r  greenhouses would be an i d e a l  usage o f  t h e  s p r i n g s  i n  t h e  
near  term.  

Some p o s s i b l e  l e g a l  ques t i ons  a r i s e  from t h e  f a c t  t h a t  t h e  s p r i n g s  have 
been rese rved  by  t h e  f e d e r a l  government. The scenar io  c o n s t r u c t i o n  i s  
based on t h e  r e s o l u t i o n  o f  t h i s  i s s u e  f o r  t h e  greenhouses. The l o n g  
te rm development i s  ve ry  s p e c u l a t i v e ,  a t  bes t ,  and cons ide rs  t h e  use o f  
p r i v a t e  l a n d  as t h e  d r i l l i n g  s i t e .  

I f  development o f  f e d e r a l  lands  takes  p lace ,  t h e  s u r f a c e  management 
agency w i l l  be t h e  U.S. Fo res t  Serv ice .  The F o r e s t  S e r v i c e  i s  p r e s e n t l y  
deve lop ing  a new management p l a n  f o r  t h e  e n t i r e  Tongass N a t i o n a l  Fores t .  
The new p l a n  shou ld  be o u t  f o r  rev iew  i n  1979. 
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S I T E  DATA SUMMARY 

SITE: TENAKEE 

. .Phys ica l  R e s e r v o i r  Data 

..Temperature O C  (White, 1975) 

. .Surface: 43" . .Subsurface: 115" 

. .Est imated Non-E lec t r i c  Energy P o t e n t i a l  (MBtuh* 30 yea rs ) :  

.1 x 1 0 l 8  c a l .  (Whi te )  

. .Type o f  O v e r l a y i n g  Rock: 

G r a n i t e  i n t r u s i v e  and gne iss  (Waring, 1965) 

. .Est imated Depth t o  Top o f  Reservo i r  (me te rs ) :  1.5 km (Whi te)  

. . S i t e  Land S ta tus :  

. .To ta l  Acres: 

P.G.R.A.: 705,200' acres.  Most l a n d  i n  t h i s  P.G.R.A. i s  
f e d e r a l l y  admiri i 'steped by t h e  U.S. F d r e s t  Serv ice .  The S t a t e  
has made l i m i t e d  s e l e c t i o n s  i n  and around t h e  sp r ings .  Small  
p r i v a t e  h o l d i n g s  a r e  noted.  

. .Geotherma.l Development Sta.tus: 

A smal l  p r i v a t e  b a t h  house u t i l i z e s  t h e  s u r f a c e  f low.  

. .Local and S t a t e  A t t i t u d e  Toward Geothermal Development: 

The l o c a l  i n h a b i t a n t s  have researched t h e  l e g a l  background on t h e  
s t a t u s  o f  t h e  sp r ing .  I n  t h e  e a r l y  1970's, M r .  O'Toole, o f  t h e  

General a t t i t u d e  i n  a rea  i s  a g a i n s t  ma jo r  development (USFS). 
v i l l a g e ,  a c t i v e l y  pursued g e t t i n g  money f o r  a r e s o r t  f a c i l i t y .  \ 

..Land Use and Popu la t i on :  

The m a j o r i t y  o f  t h e  r e s i d e n t s  a r e  r e t i r e d  pensioners and o l d  t ime  
Alaskans. Totem Sea Foods employs f i f t e e n  people seasona l ly .  

. .Comments and C r i t i c a l  Issue's: 

A d j u d i c a t i o n  o v e r  e l  i g i b i l  i ty o f  Tenakee sp r ings  t o  s e l e c t  l ands  
under  N a t i v e  Claims Se t t l emen t  A c t  and N a t i o n a l  F o r e s t  Management 
p l a n  i n  rev iew  process. 
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SITE LOCATION AND PHYSICAL DESCRIPTION 

SITE: TENAKEE 

. . L a t i t u d e :  57" 47 '  N 

. .Long i tude:  135" 13 '  W 

. . R e c t i l i n e a r :  S i t k a ,  D-4, T47S, R63E 

. .Topography: 

The area  i s  p a r t  o f  t h e  Chichagof  Highlands,  which c o n s i s t s  o f  
no r thwes t  t r e n d i n g  r i d g e s  3,000-4,000 f e e t  (914-1214 m) h igh .  The 
Tenakee I n l e t  i s  a l o n g  f j o r d  express ion .  

. .Present Land Use: 

Used b a s i c a l l y  as a r e t i r e m e n t  community. Some o f  t h e  people a r e  
employed by  t h e  Totem Sea Foods i n  t h e  summer a t  t h e  cannery. 

. .Fu tu re  Land Use Plans:  

P o s s i b l e  Fo res t  S e r v i c e  t i m b e r  sa les  i n  t h e  area. P o s s i b l e  ba len-  
o logy  a p p l i c a t i o n  of t h e  geothermal energy. 

. .Aes the t i cs :  P ic tu resque.  

. . H i s t o r i c a l  /Archaeol o g i c a l  S i g n i f i c a n c e :  

Fo rmer l y  known as Hooniah h o t  spr ings ,  Tenakee i s  one o f  t h e  b e s t  
known o f  t h e  Alaskan s p r i n g  r e s o r t s  o f  t h e  e a r l y  p a r t  o f  t h e  
cen tu ry .  I n  1891, t h e r e  was a smal l  N a t i v e  v i l l a g e  t h a t  p r o b a b l y  
used t h e  s p r i n g s  l o c a l l y .  A Pos t  O f f i c e  was e s t a b l i s h e d  i n  1903 
and v a r i o u s  o t h e r  bus iness  ven tu res  s t a r t e d .  I n  1915, t h e  F o r e s t  
S e r v i c e  improved t h e  p r o p e r t y  c o n s t r u c t i n g  boardwal ks and 
o r g a n i z i n g  t h e  c i t y .  The p r e s e n t  b a t h  house i s  a conc re te  and 
frame b u i l d i n g  about  2 0 '  x 30 '  and was c o n s t r u c t e d  i n  t h e  e a r l y  
1930 's  b y  t h e  CCC. (Proposal  f o r  i n c o r p o r a t i o n ,  City o f  Tenakee.) 

GEOLOGICAL/GEOPHYSICAL DESCRI PTION 

S I T E :  TENAKEE 

..Geologic D e s c r i p t i o n :  

The geology o f  t h e  area  i s  p o r t r a y e d  on t h e  U.S. Geo log ic  Survey 
Map 1-388. The rock  f o r m a t i o n  i n  t h e  v i c i n i t y  o f  t h e  s p r i n g s  
appears t o  c o n s i s t  o f  da rk  gneiss,  i n t r u d e d  by  l i g h t  g r a y  g r a n i t e ,  
b o t h  o f  which a r e  phases o f  an i n t r u s i v e  c r y s t a l l i n e  area i n  Paleo- 
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zoic sediments. Small amounts of s ch i s t  a re  a lso present near the 
springs, apparently i n  the contact zone between the old sediments 
and the c rys ta l l ine  rocks. The principle spring r i ses  from a 
f i ssure  i n  the gneiss. The other eleven springs possibly r i s e  
along f issures ,  e i ther  i n  the gneiss or i n  the granite,  b u t  the 
bedrock surface near t h e m  i s  covered by a layer of gravel, cemented 
by the deposition of lime from the spring (Waring, 1917). 

Significant fault ing i s  noted i n  the Tenakee area. Two major 
northwest trending fau l t s  structural  ly  control Tenakee Inlet .  The 
town of Tenakee i n  fac t ,  l i e s  along one of these. These systems 
are  associated w i t h  the Tectonic set t ing of southeast Alaska. 

@ 

I . .Geophysical Summary: 
No exploration t o  date. Possible exception being i f  geophysics 
were used i n  s i t i ng  hydroelectric plant. 

. .Geologic Hazards: 

This is a seismically active area. The combination of seismicity 
and h i g h  r a i n f a l l  make mass wasting a possibi l i ty .  

R E S E R V O I R  CHARACTERISTICS 

SITE: TENAKEE 

. .Reservoir Temperature (White, 1975) 

. .Surface: 4 3 O C  

. .Subsurface: 115OC 

. .Geochemical (White, 1975) 

S i 0  : 111 
Na-g-Ca: 63 

..Flow Rates: 84 lpm 

. .pH: 9 

..Total Dissolved S o l i d s :  

TENAKEE HOT SPRINGS 

Si02 
A 1  
Fe 
Ca m 

60 
0.05 --- 

28 
0.76 

8 

468 .. ~ 



Na 190 
K 3.3 
L i  0.08 
NH 
HC8, 54.8 

c03 322 
95.4 

5 F 
B r  --- 
B 4 .4  
PH 9.0 

--- 
--- 

"cp, 

( M i l l e r ,  1973) 

. .Est imated Non-E lec t r i c  Energy P o t e n t i a l  (MBtuh 30 y e a r s ) :  

.2 x 10l8  c a l .  ( e s t . )  (White, 1975) 

. .Subsur face Area o f  Reservo i r  (White, 1975): 1.5 sq. km. 

LAND OWNERSHIP AND LEASING 

SITE : TENAKE E 

..Land Ownership: 

. .To ta l  Area (Acres)  : 705,200 

. .To ta l  Acres (Federa l  ) : 

. .Tota l  Acres ( P r i v a t e ) :  

Approx. 95% 

4% Hooniah N a t i v e  w i thd rawa l  i n  a j u d i c a t i o n .  

..Land Leased: pl 

. . T e n t a t i v e  Lease Sa le  Dates: None p lanned 

..Summary of Leas ing  S t a t u s  and Needs: 

No leases  have been a p p l i e d  f o r .  
u n t i l  t h i s  i s  completed. 

No da tes  w i l l  be s e t  on t h e  l ands  



GEOTHERMAL DEVELOPMENT STATUS 

SITE: TENAKEE 

..Present Development S ta tus :  

There a r e  f o u r  m ine ra l  s p r i n g  reserves  l o c a t e d  w i t h i n  t h e  Tenakee 
township.  I n  area, these reserves  a r e  approx ima te l y  5,000 sq. ft. 
each. The p r e s e n t  ba th  house was c o n s t r u c t e d  b y  t h e  CCC i n  t h e  
1 9 3 0 ' ~ ~  and c o n s i s t s  o f  a conc re te  and frame b u i l d i n g  about  20'  x 
30 ' .  Ba th ing  f a c i l i t i e s  a r e  mere l y  an 8 '  x 8 '  conc re te  sump 
d i r e c t l y  over  t h e  rock  f i s s u r e  which emi ts  t h e  h o t  s p r i n g  water. 
The water  s p i l l s  over  t h e  s ides  o f  t h e  sump and d r a i n s  t o  t h e  t i d a l  
f l a t s .  

. .Pro jec ted  o r  Planned Development: 

Near term development would concern i t s e l f  w i t h  u t i l i z i n g  t h e  
s u r f a c e  m a i n i f e s t a t i o n  f o r  a p robab le  a g r i c u l t u r a l  a p p l i c a t i o n  such 
as a greenhouse be ing  a cascading use f rom t h e  b a t h  house. Rehab- 
i l i t a t i o n  o f  t h e  ba th  house w i l l  a l s o  p robab ly  t a k e  p lace .  

Scenar io  development i s  b u i l t  under  t h e  assumption t h a t  e x p l o r a t i o n  
w i l l  t a k e  p lace  and a f a v o r a b l e  c o n c l u s i o n  w i l l  be drawn on t h e  
resource.  Space h e a t i n g  and bal  neol  ogy 'have been cons idered as 
geothermal u t i 1  i z a t i o n s .  The c l i m a t e  f o r  development i n  t h e  n e x t  
f i v e  yea rs  i s  p robab ly  n o t  g e n e r a l l y  f avo rab le .  

P r o j e c t i o n s  beyond f i v e  years  have a v e r y  low degree o f  con f idence.  

INSTITUTIONAL CONSIDERATIONS 

SITE: TENAKEE 

. . I n s t i t u t i o n a l  Requirements: 

There a r e  Federa l ,  S t a t e  and p r i v a t e  lands.  Any development w i l l  
p robab ly  be on t h e  p r i v a t e  lands .  The deve loper  w i l l  have t o  
de termine t h e  e x t e n t  t o  which he has m ine ra l  r i g h t s .  Tenakee 
s p r i n g s  i s  a f o u r t h  c l a s s  c i t y  which has no lands  o f  i t s  own. The 
s t a t e  c o u l d  donate lands  f o r  a h e a t i n g  d i s t r i c t .  A t  p resent ,  no 
s t a t e  l ease  forms a r e  w r i t t e n  f o r  geothermal leases.  Permi ts  e t c .  
r e q u i r e d  f o r  d r i l l i n g  ( i f  cons idered)  may be found i n  L i s t s  of 
Permi ts  Book pub l i shed  by Dept. o f  Envi ronmenta l  Conservat ion,  
S t a t e  o f  Alaska. 

. .Agency and Pub1 i c  A t t i  tudes: 

S t a t e  agencies f a v o r a b l e  t o  development o f  a1 t e r n a t e  energy 
sources. Tenakee sent iment  i s  g e n e r a l l y  n o t  f o r  who lesa le  develop-  @ 
ment (USFS). 

. .Sta tus  o f  Requirements ( i . e .  E I A / E I S  Requi,rements): None s t a r t e d .  



ENVIRONMENTAL FACTORS 

SITE: TENAKEE (FROM ANGOON) 

( EXTRACTED FROM THE SOUTHEAST REGIONAL PROF1 LE) 

. . CLIMATE 

. . P r e c i p i t a t i o n  (Annua l ) :  Approx. 80" (203 cm) 

. .Average Temperature: 

Summer: 45 t o  61°F ( 4  t o  16°C) 
Winter :  24  t o  36°F ( -4  t o  2°C) 
Minimum: -10 
Maximum: 77 

. .Degree Days (Annual ) : 8,800 

..GEOLOGIC FACTORS: 

P o s s i b l e  mass wast ing,  se ismica  

..WATER QUALITY: Mean annual r u n o f f  

. .NOISE:  None 

. .BIOLOGICAL 

l y  a c t i v e .  

1 0 cu . f t . /sec . /sq  . m i  . 

. .Dominant F l o r a :  Coasta l  wes tern  hemlock and S i t k a  spruce f o r e s t  

..Dominant Fauna: 

Mar ine  mammals. No m a j o r  c o n c e n t r a t i o n s  o f  l a n d  mammals, b u t  
sparse p o p u l a t i o n s  of S i t k a  deer, bear  and o t h e r  mammals 
ind igenous t o  Southeas tern  Alaska. 

TRANSPORTATION AND UTILITIES 

SITE: TENAKEE 

. .Ut i l i ty  o r  Energy Transmiss ion  C o r r i d o r s  and F a c i l i t i e s :  

City has ordered and i s  imp lac ing  smal l  head h y d r o e l e c t r i c  f a c i l i t y  
t o  r e p l a c e  d i e s e l  g e n e r a t i n g  f a c i l i t y .  

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l i t i e s :  

blo roads e x i s t .  T r a n s p o r t a t i o n  l i n k s  a r e  by  sea and seaplane. 



POPULAT I ON 

SITE: TENAKEE 

. .General D e s c r i p t i o n  o f  Popu la t i on  (From A p p l i c a t i o n  f o r  I nco rpo r -  
a t i o n ) :  

There a r e  about  87 d w e l l i n g s  o f  which 50 a r e  occupied. Some 40% o f  
these homes need major  r e p a i r s .  About t e n  need t o  be rep laced.  

There a r e  c u r r e n t l y  about  65 permanent r e s i d e n t s .  The p o p u l a t i o n  
has s t e a d i l y  decreased from a 1930 's  h i g h  o f  some 400 people. 

The p o p u l a t i o n  shows a s ta tew ide  average o f  80% whi te ,  20% n a t i v e s .  
The w h i t e  p o p u l a t i o n  has a m a j o r i t y  of r e t i r e d  pens ioners  and o l d  
t ime Alaskans. These people a r e  v e r y  i n d i v i d u a l  i s t i c .  

. e Economics : 

. .Present  Land Use (From A p p l i c a t i o n  f o r  I n c o r p o r a t i o n ) :  

The businesses l o c a t e d  w i t h i n  t h e  . v i l l a g e  a r e  Snyder 
M e r c a n t i l e ,  Union O i l ,  Totem Sea Foods c r a b  cannery, B lue  
Moone Cafe, Tenakee Tavern, Tanakee t h e a t e r  ahd Shamrock 
Founta in .  

There a r e  about  e i g h t  f u l l  t ime employed persons i n  Tenakee 
Spr ings .  

, .Fu tu re  Land Use: 

F o r e s t  S e r v i c e  t i m b e r  s a l e s  a r e  l i k e l y  i n  t h e  area  (USFS). 

The S t a t e  o f  Alaska has s e l e c t e d  lands  around t h e  City t o  
p r o v i d e  f o r  f u t u r e  growth. 

The v i l l a g e  was i n  need of a wa te r  system a t  t h e  t ime  o f  t h e  
a p p l i c a t i o n  f o r  becoming a f o u r t h  c l a s s  c i t y ,  w i t h  o n l y  f o u r  
houses hav ing  runn ing  water. 
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SITE: Whi te  S u l f u r  (Hooniah) 

A t RESOURCE: Hot  Spr ings  (USFS) ( M i l l e r ,  1973) 

LATITUDE & LONGITUDE: 57" 48 '  N; 136" 20 '  W 

QUADRANGLE: S i t k a  D-8, T47S, R56E, Sec. 9, CRM 

B A R R I E R :  P r e s e n t l y  remote r e c r e a t i o n  s i t e  

RECOMMENDATION: Remain as i s  

DE S C R I  PT I ON : 

Whi te  S u l f u r  sp r ings  a r e  l o c a t e d  on t h e  oceanward c o a s t  o f  
Chichagof I s l a n d ,  about  70 m i l e s ,  (112 km) no r thwes t  o f  S i t k a .  
These s p r i n g s  a r e  l o c a t e d  w i t h i n  t h e  Chichagof  Yakobi I s l a n d  
P.G.R.A., 705,200 acres  (285,394 h e c t a r e s ) .  

Three d i s t i n c t  rock  types  a r e  found i n  t h e  area. There i s  a 
T e r t i a r y  gabbro o u t c r o p  t o  t h e  south  i n  t h e  Dry Pass area. The 
s p r i n g s  themselves l i e  around t h e  c o n t a c t  o f  t h e  gabbro w i t h  an 
e a r l y  Cretaceous-Late J u r a s s i c  sedimentary sequence o f  graywacke, 
s l a t e ,  conglomerate and l imes tone .  The a c t u a l  rock  assoc ia ted  w i t h  
t h e  s p r i n g s  i s  a s c h i s t  (Waring, 1965). T h i s  rock  u n i t  i s  p a r t  o f  
a J u r a s s i c  and T r i a s s i c  greenstone s c h i s t ,  graywacke, gneiss,  
p h y l l i t e  and l imes tone  a s s o c i a t i o n .  I t  dominates t h e  west s i d e  of 
a f a u l t  t r e n d i n g  nor thwest -southeas t  near  Go ld ing  Harbor, i n l a n d  
from White S u l f u r .  

The e l e v a t i o n  of t h e  s p r i n g s  i s  12.19 meters (40  ft.) about  70 
meters from t h e  shore. The s p r i n g s  a r e  i n  a smal l  rock  cove i n  
wh ich  much d r i f t w o o d  i s  c a s t  up on a beach o f  l a r g e  rounded stone. 
The p r i n c i p a l  s p r i n g  i ssues  a t  t h e  edge o f  t h e  f o r e s t  a few meters 
above t h e  l i m i t  of t h e  d r i f t w o o d .  Water i s s u e s  a t  a tempera ture  o f  
44°C (111°F) from a v e r t i c a l  opening t h e  s i z e  o f  one 's  hand i n  a 
da rk  s c h i s t o s e  rock .  The a c t u a l  f l o w  f o r  t h e  t h r e e  s p r i n g s  i n  t h e  
area  a r e  es t ima ted  a t  114 l i t e r s  p e r  m inu te  (30 gal . /min. ) .  The 
s p r i n g  t a s t e s  o n l y  f a i n t l y  su lphura ted ,  and t h e r e  appears t o  be no 
escape o f  gas. Pa le  sa lmon-colored t o  wh i te ,  s t r i n g y  a lgae growth  
forms a long  t h e  runof f  channe'l. (Waring, 1917). 

A second s p r i n g  which i ssues  approx ima te l y  3.7 l i t e r s / m i n u t e  
(1 gal./min.) i s s u e s  among t h e  channel some 20 meters  e a s t  and 2.13 
meters ( 7  f t . )  l ower  than t h e  main s p r i n g .  Vapor i ssues  f rom 
openings i n  t h e  f o r e s t  s o i l ,  14 meters  shoreward. A t h i r d  s p r i n g  
somewhat c o o l e r  84°F (29"C), and a f l o w  o f  .5 gal. /min. (1.9 
l i t e r s / m i n . )  r i s e s  w i t h  s l i g h t  b u b b l i n g  i n  much of t h e  smal l  stream 
channel, 47 meters west o f  t h e  p r i n c i p l e  s p r i n g  (Waring, 1917). 

Cond i t i ons  a t  t h e  main sp r ing ,  where t h e  wa te r  appears t o  i s s u e  
d i r e c t l y  from a f i s s u r e  i n  t h e  s c h i s t ;  i n d i c a t e  t h a t  t h e  thermal  
wa te r  r i s e s  a long such seams i n  t h e  rock  which d i p s  80°S, 20"W. 
The abnormal temperature of t h e  water  may be due s o l e l y  t o  t h e  
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dep th  from which i t  r i s e s ,  b u t  i t  seems p robab le  t h a t  i t  i s  due, i n  
p a r t ,  t o  t h e  presence o f  i n t r u s i v e  rocks,  which form a wide zone t o  
t h e  e a s t  o f  t he  spr ings .  The s c h i s t  from which t h e  warm wa te r  
i ssues  i s  a common a l t e r a t i o n  phase o f  t h e  Pa leozo ic  o r  Mesozoic 
sediments near  t h e i r  c o n t a c t  w i t h  i n t r u s i v e  rocks  th roughout  South- 
e a s t e r n  Alaska (Waring, 1917). 

Main s p r i n g  geochemical da ta :  ( M i l l e r ,  1973) (Geochemical da ta  i s  
n o t  cons idered r e l i a b l e ,  White, 1975): 

S i02  
Fe 
Ca 
Na K 
HC 03 
CO 3 
so4 
CL 

96 
3.1 
8.5 

59 
18  
25 
35 
42 

Geochemical i n d i c a t e d  r e s e r v o i r  tempera tures  S i 0 2  - 136°C. Average 
r e s e r v p i r  temperature - 140°C. Subsur face r e s e r v o i r  area - 
1.5 km T h i c k e s t  r e s e r v o i r  l f jhickness - 1.5 km. lgVolume - 
2.25 km . Heat c o n t e n t  - .2 x 10 c a l .  o r  5.04 x 10 B tu ' s .  
(White, 1975). 

SOCI 'O-ECONOMI C : 

T h i s  area i s  l o c a t e d  w i t h i n  t h e  Tongass Na t iona l  Fores t .  The 
e x i s t i n g  use of t h e  s p r i n g s  .cons is ts  o f  a remote b a t h i n g  house, 
c o n s t r u c t e d  by t h e  F o r e s t  Serv ice .  I t  is des ignated  as a remote 
camping area  f o r  i t i n e r a t e s  who e n t e r  t h e  area. The p r e s e n t  use o f  
t h e  area  i s  moderate. The F o r e s t  S e r v i c e  i s  deve lop ing  a manage- 
ment p l a n  f o r  t h e  e n t i r e  Tongass N a t i o n a l  Fores t .  Th i s  process has 
produced severa l  f o r e s t - w i d e  management proposal  s. These proposal  s 
grade f rom a resource  development o r i e n t e d  proposal  t o  a w i l de rness  
p r e s e r v a t i o n  o r i e n t e d  p lan .  The F o r e s t  S e r v i c e  i s  p r e s e n t l y  
accep t ing  p u b l i c  i n p u t  as t o  which, i f  any, o f  these p lans  shou ld  
be adopted. The Whi te  S u l f u r  a rea  i s  proposed as  w i l d e r n e s s  under  
t h e  p r e s e r v a t i o n  p l a n  and as m u l t i p l e  use area  i n  t h e  development 
o r i e n t e d  p lan .  Under c u r r e n t  programs, t h e  area  i s  des ignated  as 
p r imary  f o r e s t  s a l e  areas. A prev ious  w i l de rness  s tudy  has been 
conducted i n  t h e  area (USFS). 

The n e a r e s t  v i l l a g e  i s  Kimshan, 12 m i l e s  (19  km) south. The l o g i s -  
t i c a l  s t a g i n g  p lace  i s  S i t k a .  The exac t  l o c a t i o n  o f  t h e  s p r i n g s  
make i t  d i f f i c u l t  t o  reach by  sea, because o f  t h e  r o c k y  coas t .  

The s p r i n g s  have been used s i n c e  t h e  1916 Waring v i s i t  as a b a t h  
r e s o r t .  



ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROFILE 

The n e a r e s t  c l  i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  P e l i c a n ,  8 a i r  
m i l e s  (13 km) n o r t h e a s t  o v e r  t h e  n o r t h  Baranof  Mountains. The 
assumption can be made t h a t  p r e c i p i t a t i o n  measurements would be 
h i g h e r  a t  Whi te  S u l f u r  s p r i n g s  because of i t s  exposure and p o s i t i o n  
a g a i n s t  t h e  mountains. Summer temperatures a t  P e l i c a n  range f rom 
44-62°F (7-17"C); w i n t e r  temperatures range f rom 19-36°F ( - 7  t o  
ZOC), w i t h  extremes o f  -3 t o  84°F (-19 t o  29°C). P e l i c a n  r e c o r d s  
123" (312 cm) o f  p r e c i p i t a t i o n ,  b u t  Whi te  S u l f u r  c o u l d  r e c o r d  h a l f  
aga in  as much. Mean annual r u n o f f  i n  t h e  area  i s  16 cu . f t . / sec .  
/sq.mi. Annual h e a t i n g  degree days average 8,800. 

The dominant f l o r a  i s  t h a t  of t h e  c o a s t a l  western hemlock and S i t k a  
spruce f o r e s t s .  Fauna assoc ia ted  w i t h  t h i s  a rea  i n c l u d e  pea le  
p e r e g r i n e  fa l cons ,  r a z o r  clams a long t h e  beaches, and mar ine  
mammals. The area has a ma jo r  anadromous f i s h  stream, as w e l l  as 
be ing  a key water fowl  h a b i t a t .  S i t k a  deer  a r e  p r e v a l e n t  and t h e  
endangered b a l d  eag le  n e s t s  here. O f f s h o r e  bot tom f i s h  areas have 
been des igna t e d  . 
The s p r i n g s  a r e  l o c a t e d  i n  an area  o f  h i g h  s e i s m i c i t y .  

KEY CONTACT: 

F o r e s t  Manager, Chatham Area, Tongass N a t i o n a l  F o r e s t  

REFERENCE: 

Waring, "Repor t  on H o t  Spr ings" ,  1917 
White, USGS C i r c u l a r  #726 
D r a f t ,  Tongass Land Management P l a n  
Southeast  Regional  P r o f i l e  
USGS, P u b l i c a t i o n  1-388 
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SITE: L i s i a n s k i  
n 

RESOURCE: 

LATITUDE & LONGITUDE: 57' 5 5 '  N; 136" 1 1 '  W .  Approx. 

Reported H o t  Spr ings  (blaring, 1917) 

QUADRANGLE: S i t k a :  T45S, R57E, CRM Approx. 

BARRIER:  Fo res t  Se rv i ce  Management P lan  Not  Complete 

RECOMMENDATION: E x p l o r a t i o n .  Poss ib le  r e c r e a t i o n a l  f a c i l  i ty. 

DESCRIPTION: 

Located a long  t h e  e a s t  shore  o f  t h e  L i s i a n s k i  I n l e t ,  sou th  o f  
Pe l i can ,  w i t h i n  t h e  Chichagof  Yakobi I s l a n d  P.G.R.A., 705,200 acres 
(285,394 hec ta res ) .  L i s i a n s k i  I n l e t  i s  nor thwest -southeas t  
t r e n d i n g  and a r e s u l t  o f  t h e  P e r i l  S t r a i t  f a u l t  system. The n o r t h -  
e a s t  s i d e  o f  t h e  i n l e t  i s  composed o f  a greywacke, s l a t e ,  s i l t -  
stone, l imes tone  conglomerate, mudstone, sandstone, and d o l a m i t e  
sequence o f  S i l u r i a n  t o  M i s s i s s i p p i a n  age. G r a n i t i c  i n t r u s i o n s  a r e  
p resen t  e a s t  from t h e  i n l e t  (Selkregg,  1975). Hot  s p r i n g s  would 
p r o b a b l y  be assoc ia ted  w i t h  these ( a u t h o r ) .  Nes t  o f  f a u l t  g r a n i t i c  
i n t r u s i o n s  o f  T e r t i a r y  age a r e  exposed. 

Nava v i s i t e d  t h e  P e l i c a n  area  i n  search o f  t h e  h o t  s p r i n g s  i n  1975. 
He found o n l y  a t r i c k l e  o f  water  (6°C) i s s u i n g  from under  a l o g  on 
a mud f l a t  e x a c t l y  a t  t h e  V i l l a g e  o f  Pe l i can .  I t  f o l l o w e d  a course  
n o t  more than  2'' ( 5  cm) wide and 1/2" deep, w i t h  t h e  o u t l e t  under-  
wa te r  a t  a l l  t imes except  low t i d e .  Res idents  r e p o r t e d  a smal l  
a d j a c e n t  area which remains c l e a r  of snow d u r i n g  most o f  t h e  
w i n t e r ,  thus  i n d i c a t i n g  t h e  presence of some ground heat, though he 
c o u l d  d e t e c t  none w i t h  a tempera ture  probe (Nava, 1975). 

SOCIO-ECONOMIC:  

T h i s  area i s  l o c a t e d  w i t h i n  t h e  Tongass Na t iona l  Forest-. New 
development i s  g e n e r a l l y  d iscouraged a t  t h i s  t i m e  because t h e  
F o r e s t  Se rv i ce  i s  p r e s e n t l y  deve lop ing  a management p l a n  f o r  t h e  
e n t i r e  N a t i o n a l  Fores t .  T h i s  process has produced numerous f o r e s t -  
w ide  proposa ls  a t  t h i s  t ime - from a development o r i e n t e d  p l a n  t o  a 
w i l de rness  p r e s e r v a t i o n  o r i e n t e d  p lan.  The L i s i a n s k i  s p r i n g s  area 
would be a w i l de rness  area  i f  t h e  w i l de rness  p l a n  were adopted, b u t  
most o t h e r  p lans  would have i t  developed f o r  f o r e s t  products .  
P r e s e n t l y ,  i t  i s  des ignated  as a p r imary  t i m b e r  s a l e  area. 

A l o g g i n g  camp i s  l o c a t e d  near  t h e  suspected s p r i n g  s i t e .  P e l i c a n  
i s  a few m i l e s  from t h e  area  where t h e  sp r ings  a r e  supposed t o  be 
l oca ted .  P e l i c a n  has a p o p u l a t i o n  o f  200,  i n c l u d i n g  30 n a t i v e s .  
I t  i s  a feeder  l i n e  p o r t  f o r  t h e  Mar ine  Highway. There a r e  f i s h i n g  
and f i s h - p r o d u c i n g  op t i ons .  The r e s i d e n t s  g e n e r a l l y  oppose ma jo r  
changes, i n c l u d i n g  opening of t h e  Yakobi m in ing  d i s t r i c t  t o  t h e  
west (USFS). P e l i c a n  uses bo th  hydro and o i l  f o r  power and 
hea t ing .  T o t a l  genera t i on  equals  1,200 kw (DEPD). They pay 
7.27C/kw t o  t h e  P e l i c a n  U t i l i t y  Company. 
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ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROF1 LE 

The c l i m a t e  da ta  f rom P e l i c a n  i n d i c a t e s  t h a t  summer tempera tures  
range from 44-62°F (7-17°C) ; w i n t e r  from 19-36°F (-7 t o  2°C) , w i t h  
extremes o f  -3 t o  84°F (-19 t o  29°C). P r e c i p i t a t i o n  i n c l u d e s  106" 
(269 cy )  snow, Y d  averages 123" (312 cm). Mean annual r u n o f f  i s  
12 ft. /sec./mi. . Annual h e a t i n g  degree days average 8,800. 

There a r e  brown bear, S i t k a  deer, and sea mammals i n  t h e  area. 
T h i s  i s  bo th  a water fowl  range and an anadromous f i s h  range. The 
dominant  f l o r a  i n  t h e  area  i s  coas ta l  wes tern  hemlock-Si tka spruce 
f o r e s t .  

O the r  energy sources i n c l u d e :  H y d r o e l e c t r i c ,  wood and o i l .  

The s p r i n g s  a r e  i n  an area  o f  h i g h  s e i s m i c i t y .  

KEY CONTACT: 

F o r e s t  Manager, Cathorn Area, Tongass N a t i o n a l  F o r e s t  

REFERENCE: 

D r a f t ,  Tongass Land Management P lan .  
Southeast  Regional  P r o f i l e  
USGS Pub1 i c a t i o n  1-388 
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SITE: Per  

RESOURCE : 

LATITUDE & 

QUADRANGLE 

1 S t r a i t  

Hot  Spr ings  (Waring, 1917) 

LONGITUDE: 57" 46 '  N; 135" 49 '  W 

S i t k a ,  T47S, R59E, CRM (Approx.) 

BARRIER: 

RE COMMEN DAT I O N  : 

F o r e s t  S e r v i c e  Management P l a n  Incomp le te  

None 

DE S C R I  PT I ON : 

H o t  s p r i n g s  l o c a t e d  on t h e  n o r t h  shore, about  t h r e e - q u a r t e r s  o f  a 
m i l e  eastward from t h e  head of t h e  n o r t h  arm o f  P e r i l  S t r a i t  w i t h i n  
t h e  Chichagof  Yakobi I s l a n d  P.G.R.A., 705,200 acres  (285,394 
hec ta res ) .  

The P e r i l  S t r a i t  f a u l t  system forms t h e  l i n e a t i o n  t h a t  makes up 
P e r i l  S t r a i t  and L i s i a n s k i  I n l e t .  Located on t h e  n o r t h e a s t  s i d e  o f  
t h e  f a u l t  system, n o r t h  o f  t h e  i n l e t  i s  an ou tc rop  o f  Cretaceous 
gabbro. G r a n i t i c  igneous rocks  o f  Cretaceous age form t h e  n o r t h  
shore  o f  P e r i l  S t r a i t  and o v e r l a p  t h e  gabbro s e r i e s  near  t h e  head 
o f  t h e  s t r a i t .  

Heated wa te r  i ssued a t  about  h a l f - t i d e  l e v e l  from mussel and k e l p  
covered rocks .  The warm water  r i s e s  beneath and f l ows  i n t o  t h e  
sea. Examinat ion a t  low t i d e  i n d i c a t e s  no n o t i c e a b l e  t a s t e  o r  
odor. Some bubb l i ng  and a smal l  amount o f  v e g e t a t i o n  a r e  assoc i -  
a ted  w i t h  t h e  sp r ings  (Waring, 1917). 

Four p r i n c i p a l  s p r i n g s  i s s u e  from f i s s u r e s  i n  t h e  f r a c t u r e d  
d i o r i t e ,  about  100 ya rds  no r thwes t  of a smal l  c o l d  wa te r  stream. 
The temperature o f  t h e  s p r i n g  i s  101°F (39°C) w i t h  a f l o w  o f  3 gpm 
( l l / l p m ) .  Discharge appears t o  d i m i n i s h  as t h e  t i d e  f a l l s  because 
o f  d r a i n i n g  contaminated sea water  and l o w e r i n g  o f  h y d r o s t a t i c  
p ressu re  (Waring, 1917). 

Chemical a n a l y s i s  o f  s p r i n g :  

S i02  
A1 
Fe 
Ca 
Mg 
Na 
K 

( M i l l e r ,  1973)  
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40 
5.3 
1.4 

37 
11 

206 

35 

329 
133 

3.8 
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SOCIO-ECONOMIC:  

T h i s  area i s  l o c a t e d  w i t h i n  t h e  Tongass N a t i o n a l  Fo res t .  New 
development i s  g e n e r a l l y  d iscouraged a t  t h i s  t i m e  because t h e  
F o r e s t  S e r v i c e  i s  p r e s e n t l y  deve lop ing  a management p l a n  f o r  t h e  
N a t i o n a l  Fores t .  Th i s  process has produced numerous management 
p lans,  from a development o r i e n t e d  p l a n  t o  a w i l d e r n e s s  p rese r -  
v a t i o n  o r i e n t e d  p lan .  Under t h e  development o r i e n t e d  p lans,  t h e  
area  would p r o v i d e  f o r  i n t e n s i v e  resource  development. Under t h e  
p r e s e r v a t i o n  o r i e n t e d '  p lans ,  t h e  area  would be des ignated  w i l d e r -  
ness. Under p r e s e n t  management, t h e  area  i s  des ignated  a p r i m a r y  
t i m b e r  s a l e  area. T h i s  i s  a moderate use area  (USFS). 

The n e a r e s t  s e t t l e m e n t  i s  Pe l i can ,  app rox ima te l y  15 m i l e s  (24  km) 
t o  t h e  nor thwest .  The l o g i c a l  suppor t  area would be S i t k a ,  50 
m i l e s  (80  km) t o  t h e  south. A t  p resent ,  because o f  a sparse popu- 
l a t i o n ,  t h e  s p r i n g s  a r e  n o t  u t i l i z e d .  Because t h e  s p r i n g  i s  below 
t i d e  l e v e l ,  no recommendation i s  made a t  t h i s  t ime.  I t  i s  p o s s i b l e  
t h a t  t h e  s t a t e  has r i g h t s  t o  t h e  s p r i n g s  as t h e y  a r e  below mean 
h i g h  t i d e .  

The s p r i n g s  a r e  l o c a t e d  w i t h i n  t h e  S i t k a  Borough. 

ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIOF!AL PROFILE 

The n e a r e s t  r e c o r d i n g  s t a t i o n  i s  Pe l i can .  Summer tempera tures  
range f rom 44-62°F (7-117°C) ; w i n t e r  temperatures range f rom 19-36°F 
( -7  t o  2"C), w i t h  extremes o f  -3 and 84°F (-19 and 29°C). P r e c i p i -  
t a t i o n  averages 123" (312 cm) which i n c l u d e s  106" (269 cm) o f  snow. 
The area  averag9s 8,800 F a t i n g  degree days, w i t h  a mean annual 
r u n o f f  o f  12 ft. /sec./mi. . 
T h i s  i s  a brown bear  range. The area  i s  a h i g h  d e n s i t y  wa te r  f o w l  
range as w e l l  as a major  anadromous f i s h i n g  area. Mar ine  mammals 
a r e  a l s o  present .  

The d a n i n a n t  f l o r a  a r e  those assoc ia ted  w i t h  t h e  coas ta l  wes tern  
hemlock and S i t k a  spruce f o r e s t s  o f  Southeast  A laska.  

The s p r i n g s  a r e  l o c a t e d  i n  an area  o f  h i g h  s e i s m i c i t y .  

KEY CONTACT: F o r e s t  Manager, Tongass N a t i o n a l  F o r e s t  

REFERENCE: 

Dra f t ,  Tongass N a t i o n a l  F o r e s t  Management P l a n  
Southeas t  Regional  P r o f i l e s  
USGS P u b l i c a t i o n  1-388 
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GODDARD HOT SPRINGS 

Goddard Hot  Spr ings  l i e  16 m i l e s  (22  km) south  a long  t h e  coas t  f rom 
S i t k a .  The s p r i n g s  a r e  p r e s e n t l y  i n  t h e  process o f  be ing  r e h a b i l i -  
t a t e d  f o r  r e s o r t  p o t e n t i a l .  

Goddard Ho t  Spr ings  has a l o n g  venerated h i s t o r y  among h o t  s p r i n g s  
i n  Alaska. Fo rma l l y  known as S i t k a  Hot  Spr ings,  t h e  s p r i n g s  
rece ived  t h e i r  f i r s t  a t t e n t i o n  b y  Europeans i n  S i r  George Simpson's 
(Governor o f  t h e  Hudson Bay Company) r e p o r t  i n  1841. A t  t h a t  t ime, 
t h e  Russians were u s i n g  t h e  s p r i n g s  as a h o s p i t a l  f o r  i n v a l i d s  from 
S i t k a .  He mentioned t h a t  t h e  n a t i v e s  used t h e  s p r i n g s  r a t h e r  
e x t e n s i v e l y  a t  t h a t  t ime. The Russians expanded t h i s  f a c i l i t y  and 
used i t  as a s k i q  d isease c o n t r o l  h o s p i t a l  u n t i l  American purchase. 
The sp r ings  eventual  l y  were tu rned  i n t o  a combina t ion  s a n i t o r i u m /  
r e s o r t  by t h e  Americans. A t  t h e  t u r n  of t h e  cen tu ry ,  a t h r e e - s t o r y  
s t r u c t u r e  w i t h  t h i r t y - f i v e  rooms, a l l  heated by  t h e  h o t  water ,  was 
used t o  house guests .  The h o t e l  e v e n t u a l l y  burned down. A new 
b a t h  house t h a t  has s i n c e  come i n t o  d i s r e p a i r ,  rep laced  t h e  l a r g e r  
development. - A new i n t e r e s t  i s  now be ing  shown i n  Goddard Hot  
Spr ings  by  t h e  mun ic ipa l  government which shou ld  b r i n g  i t  back i n t o  
common use. T h i s  i s  o n l y  f i t t i n g  f o r  one of t h e  l o n g e s t  used h o t  
s p r i n g s  i n  N o r t h  America. 

The geothermal resource  p o t e n t i a l  a t  t h i s  t ime i s  q u i t e  unknown. 
There has been l i t t l e  se r ious  e x p l o r a t i o n  done i n  t h e  area t o  
de termine t h e  e x t e n t  o f  t h e  resource.  

The f o u r  s p r i n g s  f l o w  a t  a r a t e  o f  49 l i t e r s  p e r  minute,  w i t h  a 
s u r f a c e  tempera ture  o f  65°C. T h i s  type  o f  h e a t  resource  c o u l d  be 
u t i l i z e d  i n  most a l l  of t h e  d i r e c t  a p p l i c a t i o n s  found wor ld-wide.  
Geochemical a n a l y s i s  i n d i c a t e s  t h a t  t h e  subsur face  r e s e r v o i r  shou ld  
be i n  t h e  neighborhood o f  150°C. 

S ince  t h e  resource  i s  owned by  t h e  c i t i z e n s  o f  t h e  City o f  S i t k a ,  
t h e  u t i l i z a t i o n  shou ld  b e n e f i t  a l l  t h e  people. D i s t r i c t  h e a t i n g  or 
t h e  p r e s e n t  r e s o r t  a p p l i c a t i o n  would be t h e  type  t h a t  would f i t  t h e  
b i l l .  There i s  a new h y d r o e l e c t r i c  p r o j e c t  underway i n  t h e  S i t k a  
area, and t h e  economics appear t o  be ve ry  f a v o r a b l e  f o r  u s i n g  t h e  
e l e c t r i c i t y  as a h e a t  source i n  S i t k a  a t  t h i s  t ime.  

The City and Borough a r e  p r e s e n t l y  p u t t i n g  t o g e t h e r  t h e  f i n a l  
touches t o  a p l a n  t o  renovate  t h e  h o t  s p r i n g s  w i t h  a smal l  ba th  
house and dock f a c i l i t y .  The p r o j e c t  shou ld  be completed i n  1979. 

As f o r  f u t u r e  development, t h e  l o g i c a l  f i r s t  s t e p  would be t o  
f u r t h e r  assess t h e  r e s e r v o i r  w i t h  more e x p l o r a t i o n .  The geology of 
t h e  area  shows ev idence t h a t  t h e  s p r i n g s  a r e  r e l a t e d  t o  t h e  c o n t a c t  
between an i n t r u s i v e  g r a n i t e  p l u t o n  and t h e  Pa leozo ic  sedimentary 
sequence t h a t  t h e  p l u t o n  i n t r u d e s .  It would appear t h a t  o n l y  
d r i l l i n g  a h o l e  would answer t h e  q u e s t i o n  of t h e  e x t e n t  o f  t h i s  
t ype  o f  resource.  



Since t h e  Borough government would do any development i n  t h e  area, 
and t h e y  have j u r i s d i c t i o n  over  t h e  l a n d ,  t h e r e  appears t o  be no 
i n s t i t u t i o n a l  problems. They would have t o  h o l d  p u b l i c  meet ings 
however, and a p p r o p r i a t e  funds f o r  any p r o j e c t .  

I f  t h e  Borough wants t o  p i p e  t h e  wa te r  t o  S i t k a  a f t e r  a r e s e r v o i r  
was con f ined ,  t hey  would have t o  c ross  F o r e s t  S e r v i c e  lands.  An 
E I S  and o t h e r  Federal paperwork would then have t o  be completed. 
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.. . 

SITE DATA SUMMARY 

SITE: GODDARD 

. .Phys ica l  Reservoi  r Data 

. .Temperature "C 

Surface: 67"  
Subsurface: 150" (White, 1975) 

. .Estimated Non-E lec t r i c  Energy P o t e n t i a l  (MBtuh* 30 y e a r s ) :  

.25 b e s t  es t .  .75 x 1 0 l 8  c a l .  

..Type of Over lay ing  Rock: G r a n i t e  c u t  b y  d iabase (Waring, 1965) . .Est imated Depth t o  Top o f  Reservo i r  (meters ) :  1,500 (Geotherm) 

. . S i t e  Land S ta tus :  

28.58 acres  owned by City o f  S i t k a  ( S i t k a  Borough). Sealaska 
N a t i v e  Corpo ra t i on  has f i l e d  a cemetary and h i s t o r i c a l  s i t e  f o r  8 
acres  o f  t h e  s p r i n g s  (BLM). 

. .To ta l  Acres P.G.R.A.: 43,400 

Federal : 43,354 
S t a t e  : 0 
P r i v a t e :  Approx. 10 
Other  : 28.58 

. .Tota l  Acres Leased: 0 

. .Geothermal Development S ta tus :  

P r e s e n t l y  used as a r e s o r t  f o r  t h e  City of S i t k a .  The genera l  
appearance i s  r u n  down. There i s  one ba th  w i t h  a 75' (22 m) wooden 
t rough  connect ing  i t  w i t h  a h o t  sp r ing .  There i s  a boardwalk t h a t  
connects  t h e  s p r i n g s  w i t h  a Boy Scout camp some 2,000' (610 m) t o  
t h e  no r th .  ( S i t k a  Borough) 

. .Local and S t a t e  A t t i  tude Toward Geothermal Development: 

The City and Borough of S i t k a  p lans  on deve lop ing  a more modern 
r e s o r t  a t  t h i s  t i m e  (City of S i t k a ) .  General a t t i t u d e s  i n  t h e  area 
a r e  mixed on commercial development (USFS). 

/ 
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..Land Use and Popu la t i on :  

The City and Borough o f  S i t k a  owns t h e  area  d i r e c t l y  around t h e  
s p r i n g s  and operates i t  as a r e s o r t .  The Boy Scouts have a smal l  
f a c i l i t y  i n  t h e  area, which i n c l u d e  a bunk house and cabins.  There 
i s  a l s o  a p a r c e l  o f  p r i v a t e  l and .  

. .Comments and C r i t i c a l  I ssues :  

F o r e s t  S e r v i c e  i s  i n  t h e  process o f  deve lop ing  t h e i r  F o r e s t  Manage- 
ment P lan  f o r  t h e  Tongass N a t i o n a l  Fo res t .  Numerous p lans  a r e  
be ing  rev iewed a t  t h i s  t ime.  These p lans  range i n  ph i l osophy  from 
wi lde rness  p r e s e r v a t i o n  t o  resource  development. Land i n  t h i s  a rea  
has been wi thdrawn f o r  t h r e e  yea rs  under  P u b l i c  Land Order  #5653.T. 

SITE LOCATION AND PHYSICAL DESCRIPTION 

SITE: GODDARD 

. . L a t i t u d e :  56" 50 '  N 

. .Long i tude:  135" 2 2 '  W 

. . R e c t i l i n e a r :  T58S, R64E, CRM, USS 1401 

. .County: Borough o f  S i t k a  

. .Adjacent  Count ies:  None 

. .Topography: 

The Baranof  Mountains, t o  t h e  east ,  peak from 3,000-5,300 f e e t  (914 
t o  1615 m) and have a steep eastern slope. There i s  a more gentle 
s l o p e  on t h e  western and southwestern s lopes  w i t h  numerous i s l a n d s  
and f j o r d s .  

. .Present  Land Use: 

Used as a r e s o r t  f o r  t h e  City of S i t k a .  It i s  15 m i l e s  south  o f  
t h e  c i t y .  There i s  one b a t h  house t h e r e  a t  t h i s  t ime, connected 
w i t h  one of t h e  s p r i n g s  by  a 7 5 '  (22 m) wooden t rough  ( C i t y  o f  
S i t k a ) .  There a r e  o t h e r  b u i l d i n g s  i n  t h e  area, some o f  which may 
be heated by  h o t  water ,  b u t  these a r e  unconf i rmed.  

. . F u t u r e  Land Use Plans: 

The City and Borough of S i t k a  p l a n  c o n s t r u c t i o n  o f  a new b a t h  
f a c i l i t y  i n  t h e  area. T h i s  c o n s t r u c t i o n  shou ld  be completed by t h e  
end o f  t h e  1979 summer ( C i t y  o f  S i t k a ) .  
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. .Aesthe t ics :  

The southeas t  
by t h e  g r e a t  
i n c l u s i o n  i n  
c a t e g o r i e s .  

Alaska coast1 i n e  i s  ex t remely  a e s t h e t i c ,  as evidenced 
amount o f  acreage be ing  cons idered i n  t h i s  area f o r  
t h e  Na t iona l  Wi lderness System and Scenic R i v e r  

. . H i s t o r  i c a l  /Archaeol o g i  c a l  S i g n i f i c a n c e :  

There i s  a r i c h  h i s t o r y  assoc ia ted  w i t h  t h i s  sp r ing .  S i r  George 
Simpson, Governor o f  Hudson Bay Company, no ted  i n  an 1841 v i s i t  
t h a t  t h e r e  were t h r e e  co t tages  employed as a h o s p i t a l  f o r  i n v a l i d s  
from S i t k a .  There were two baths, one f o r  w h i t e s  and one f o r  
Ind ians .  The I n d i a n s  were r e p o r t e d  t o  come hundreds o f  m i l e s  t o  
t h e  sp r ings  t o  u t i l i z e  them. 

D a l l  r e p o r t e d  t h a t  i n  1861 a Russian h o s p i t a l  f o r  s k i n  d iseases was 
open a t  t h e  s p r i n g s  (Waring, 1917). 

A h o t e l  was b u i l t  p r i o r  t o  War ing 's  a r r i v a l .  T h i s  s t r u c t u r e  c o u l d  
house t h i r t y  guests .  The h o t e l  and a l l  t h e  o t h e r  b u i l d i n g s  i n  t h e  
community u t i 1  i z e d  t h e  h o t  sp r ings  f o r  space h e a t i n g  supplemented 
by  wood bu rn ing  (Waring, 1917).  

T h i s  r e s o r t  eventua l  l y  burned down. The impact  o f  c u r t a i l e d  m in ing  
and t i m b e r  i n d u s t r i e s  caused t h e  s p r i n g s  t o  s l i p  i n t o  d i s u s e  u n t i l  
t h e  l a s t  few yea rs  when renewed i n t e r e s t  produced t h e  development 
p lans  now be ing  implemented. 

GEOLOGICAL/GEOPHYSICAL DESCRIPTION 

SITE: GODDARD 

..Geologic D e s c r i p t i o n :  

The sp r ings  a r e  i n  t h e  area  o f  t h e  c o n t a c t  between T e r t i a r y  
g r a n i t i c  i n t r u s i v e s  t o  t h e  south, and t h e  sequence o f  Cretaceous t o  
l a t e  J u r a s s i c  s l a t e ,  greywake, conglomerate, and 1 imestone on t h e  
n o r t h .  

I n  t h e  v i c i n i t y  o f  t h e  spr ings ,  t h e  g r a n i t e  from which t h e  h o t  
waters  i s s u e  i s  c u t  by narrow d i k e s  o f  diabase. Th is  d iabase i s  
c lassed as g a r n e t  lamprophyne. On numerous rocks  and i s l e t s  
d o t t i n g  t h e  water  nor thward  between t h e  s p r i n g s  and S i t k a ,  hard 
metamorphosed sandstones and o t h e r  Mesozoic sediments a r e  pene- 
t r a t e d  by d i k e s  nad massive bodies o f  i n t r u s i v e  g r a n i t e .  A l though 
t h e  h o t  waters  i s s u e  a t  t h e  s u r f a c e  from g r a n i t e ,  t hey  may owe 
t h e i r  escape from c o n s i d e r a b l e  depths t o  crevaces o r  f i s s u r e s  a long 
c o n t a c t s  between t h e  i n t r u s i v e  g r a n i t e  and t h e  a1 t e r e d  sediments 
(Waring, 1917). 
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. .Geophysical Summary: No geophysical surveys to  date. 

..Geologic Hazards: 

Located i n  a zone o f  h i g h  seismicity. Exposure to  the coast would 
allow for  low tsunami potential .  

RESERVOIR CHARACTERISTICS 

SITE: GODDARD 

..Reservoir Temperature (White, 1975) 

. .Surface: 65°C 

. .Subsurface: 150°C 

. .Geochemical 

si$: 148 
Na-K-Ca: 147 

..Flow Rates: 49 lpm (White, 1975) 

. .pH: 7.37 (Geotherm) 

. .Total Dissolved Sol ids: 

Si02  
A1 
Fe 
Ca 
Mg 
Na 
K 
Li 
N H  

F 
B 
PH 
Temp. "C 

120 
0.018 --- 

380 
1.9 

1500 
61 
1.6 

78.7 
--- 
--- 
1 l o  

2 780 
1.4 
1.1 
7.37 

67 

. .Estimated Non-Electric Energy Potential (MBtuh  30 years):  

.2 x 1 0 1 ~ a c a l .  (White, 1975) (Estimated) 

.75 x 10 ca l .  (Geotherm) 

. .Subsurface Area o f  Reservoir: 1.5 sq.km. (White, 1975)(Estimated) 
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LAND OWNERSHP AND LEASING 

SITE: GODDARD 

..Land Ownership 

. .Tota l  Acres: 43,400 . .Federa l  Acres: 43,354 

. .S ta te :  0 

. .P r i va te :  10 . .Other: 28.54 

. .Nat ive:  8 

..Land Leased: 0 

. . T e n t a t i v e  Lease Sale Dates: None s e t  

..Summary o f  Leas ing  S ta tus  and Needs: 

U.S. F o r e s t  Se rv i ce  w i l l  be f e d e r a l  l e a s i n g  agent  i n  area. The 
F o r e s t  S e r v i c e  i s  p r e s e n t l y  deve lop ing  l a n d  use p lans  f o r  t h e  
Tongass N a t i o n a l  Fores t .  There a r e  c u r r e n t l y  numerous p lans  under  
r e v i e w  from a development ph i l osophy  t o  a p r e s e r v a t i o n i s t  p h i l o -  
sophy. T h i s  p l a n  shou ld  be f i n a l i z e d  by t h e  f a l l  o f  1979. I t  
appears t h a t  much o f  t he  l a n d  around the '  s p r i n g  s i t e  has been 
w i thdrawn under  P u b l i c  Land Order  #5653 f o r  a t h r e e  y e a r  mor i -  
t o r i um.  T h i s  a c t i o n  was taken under  a u t h o r i t y  o f  Federa l  Land 
P o l i c y  and Management A c t  o f  1976, 43 U.S.C.S. 1714(e) .  

GEOTHERMAL D EV EL 0 PME NT STATUS 

S I T E :  GODDARD 

. . Present  Devel opment S ta tus  : 

P r e s e n t l y  t h e r e  i s  one b a t h  i n  use a t  t h e  sp r ings .  A wooden t rough  
75'  l o n g  connects  the  ba th  t o  t h e  l a r g e s t  sp r ing .  The o v e r f l o w  
from t h e  b a t h  f o l l o w s  a long a d i t c h  t o  t h e  shore. ( C i t y  o f  S i t k a )  

. .Pro jec ted  o r  Planned Development: 

The City and Borough o f  S i t k a  p l a n  on f i n a n c i n g  a smal l  development 
t o  r e h a b i l i t a t e  t h e  area. A new b a t h  house w i l l  be c o n s t r u c t e d  
under  these p lans.  P a r t  of t he  p lans  i n c l u d e  a proposed f l o a t  f o r  
dock ing .  ( C i t y  o f  S i t k a )  
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INSTITUTIONAL CONSIDERATIONS 

S I T E :  GODDARD 

. . I n s t i t u t i o n a l  Requirements: 

Development p lans  have rece ived  Borough approval  . Borough must  
a p p r o p r i a t e  funds f o r  t h e  p r o j e c t .  

. .Agency and P u b l i c  A t t i t u d e s :  

. .Sta tus  o f  Requirements ( i  .e., E I A / E I S  Requi rements) :  

Popu lar  suppor t .  

P lann ing  s t a f f  s a t i s f i e d .  

ENVIRONMENTAL FACTORS 

SITE: GODDARD 

. .CLIMATE (FROM SITKA AIRPORT-EXTRACTED FROM SOUTHEAST REGIONAL PROFILE) 

. . P r e v a i l i n g  Winds: 

SE 6.2 knots ,  perhaps h i g h e r  i n  t h i s  headland area. 

. . P r ec i p i t a t  i on ( An nu a 1 ) : 

86" (218 cm) , i n c l u d i n g  35" (89  cm) snow 

. .Average Temperature: 

Summer: 
Win ter :  
Minimum: 0°F (-18°C) 
Maximum: 85°F (29°C) 

44 t o  62°F ( 6  t o  17°C) 
28 t o  40°F ( -2  t o  4°C) 

. .Degree Days (Annua l ) :  Approx. 7,900 

. . A I R  QUALITY: Excel l e n t  

. .GEOLOGIC FACTORS: 

Seismic Zone. S o i l  c o n d i t i o n s  f a v o r a b l e  f o r  c o n s t r u c t i o n  and 
dra inage.  

..WATER QUALITY: 

Large  l a k e  t o  t h e  n o r t h e a s t  (Redoubt) t h a t  c o u l d  supp ly  f r e s h  wa te r  
needs. Mean annual r u n o f f  - 20 cu. f t . /sec. /sq.mi .  
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. .NOISE: None 

. . BIOLOGICAL 

, .Dominant F l o r a :  Coastal western hemlock, S i t k a  spruce f o r e s t .  

..Dominant Fauna: 

The area  i s  n o t  cons idered a ma jo r  c o n c e n t r a t i o n  area f o r  any 
spec ies .  The genera l  fauna f o r  sou theas te rn  would be p resen t  
t h e r e  i n  l i m i t e d  numbers. 

..Endangered Species: Eagles a,nd Pereg r ine  Falcons 

TRANSPORTATION AND UTILITIES 

SITE: GODDARD 

. . U t i 1  i ty o r  Energy Transmiss ion C o r r i d o r s  and F a c i l  i t i e s :  

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l i t i e s :  

PO P UL AT I 0 N 

SITE: GODDARD 

None 

None. 

. .General D e s c r i p t i o n  o f  Popu la t i on :  

No permanent r e s i d e n t s .  City o f  S i t k a  l o c a t e d  18  m i l e s  t o  t h e  
n o r t h .  

..Economics: 

. .Present  Land Use: 

Rec rea t iona l  f a c i l i t y .  City of S i t k a  economy based on 
l ogg ing ,  f i s h i n g ,  t o u r i s m  and government. Large h y d r o e l e c t r i c  
f a c i l i t y  now under  c o n s t r u c t i o n .  

. .Future Land Use: Same, i n c l u d i n g  bot tom f i s h e r i e s .  



SITE: M t .  Edgecumbe 

RESOURCE: Dormant vo lcano 

LATITUDE & LONGITUDE: 57" 01 '  N; 136" 4 5 '  W 

QUADRANGLE: S i t k a ,  T55S, R61E, CRM 

BARRIER:  Techno logy /exp lo ra t i on  

RECOMMENDATION: 

DESCRIPTION: 

The Kruzo f  P.G.R.A. c o n t a i n s  60,900 ac res  (24,646 h e c t a r e s ) .  The 
Edgecumbe v o l c a n i c  system i s  composed of andes i tes  and b a s a l t s  o f  
Qua te rna ry  age. There a r e  12 i d e n t i f i e d  v o l c a n i c  express ions  on 
Kruzof  I s l a n d  (Selkregg,  1975). The v o l c a n i c  system appears t o  be 
t h e  eastward ex tens ion  of a l i n e  of v o l c a n i c  sea mounts t r e n d i n g  
nor thwest -southeas t  and c h r o n o l o g i c a l l y  youngest  t o  t h e  southeas t .  
T h i s  would suggest  a p o s s i b l e  " h o t  spo t "  assoc ia ted  w i t h  t h e  move- 
ment o f  t h e  P a c i f i c  Tec ton ic  P la te* .  These v o l c a n i c s  have a 
c o n t a c t  w i t h  Cretaceous g r a n i t i c  rocks  and an e a r l y  Cretaceous and 
l a t e  J u r a s s i c  sedimentary sequence near  S h e i l o f  Bay on Kruzof 
I s l a n d .  T h i s  neck forms t h e  c o n t r a c t  between t h e  v o l c a n i c s  and t h e  
o l d e r  rocks  t o  t h e  n o r t h .  

The o n l y  "smoke" t o  emanate from Flt. Edgecumbe i n  recorded h i s t o r y  
was on A p r i l  1, 1972, when, a f t e r  an e x c i t e d  a s s a u l t  b y  g e o l o g i s t s ,  
i t  was d iscovered t h a t  a number of smolder ing  f i r e s  produced t h e  
" e r u p t i o n " .  

*Personal communications w i t h  U n i v e r s i t y  o f  Alaska, Geophysical 
I n s t i t u t e ,  Fa i rbanks,  A laska.  

Vo lcan ic  Data (White, 1975): 

Composi t ion L a s t  E r u p t i o n :  
Age Data: 

3 Chamber Area Km : 
Chamber Volume Range . 
Chamber Volume V , Km ' 

S o l i d i f i c a t i o n  S!atygC*: 
T o t a l  C a l o r i e s  x 18 : 
Now C a l o r i e s  x 10 : 
Out C a l o r i e s  

2 
3 Basic ,  S i1  i c i g  

A c t i v e ?  9x10 ; 9x10 Ts 
74 A 
185-y40 V v  
2 50 

144 
144 

60 

650 

Remarks: S i l i c i c  i n  Focus; Bas ic  on F lanks  
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SOCIO-ECONOMIC:  

The e n t i r e  P.G.R.A. i s  l o c a t e d  w i t h i n  t h e  S i t k a  Borough. The l a n d  
area  covered by t h e  P.G.R.A. i s  l o c a t e d  w h o l l y  w i t h i n  t h e  Tongass 
N a t i o n a l  Fores t .  Under p r e s e n t  management, t h e  area  i s  a p r imary  
t i m b e r  sa les  area. Under new management systems, i t  c o u l d  become 
a n y t h i n g  from a wi lderness ,  road less  area  t o  m u l t i p l e  use des ig -  
n a t i o n .  

@ 

The n e a r e s t  p o p u l a t i o n  c e n t e r  i s  S i t k a ,  15 m i l e s  (24  km) across  
S i t k a  Sound. There i s  an abandoned m i l i t a r y  base a t  t h e  f o o t  of 
M t .  Edgecumbe. 

No development w i l l  l i k e l y  take  p l a c e  a t  t h i s  t ime due t o  l a c k  o f  
knowledge about  t h e  resource  and l a c k  o f  techno logy  i n  tapp ing  
v o l c a n i c  systems. 

ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROFILE 

The n e a r e s t  c l  i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  S i t k a  Japonski  
A i r p o r t ,  a t  an e l e v a t i o n  50' across  t h e  sound. Average summer 
temperatures range f rom 46 t o  62°F (8  t o  18°C) and w i n t e r  i s  28 t o  
40°F ( - 2  t o  4°C). Extremes reach 0°F (-18°C) and 85°F (29°C). 
Average wind speed i s  SE 6.2 knots .  Annual h e a t i n g  degree day 
average 8,000. 

T h i s  i s  an area o f  h i g h  s e i s m i c i t y .  A p o t e n t i a l  tsunami hazard 
e x i s t s  because o f  ' t h e  exposure t o  t h e  open sea. 

The dominant f l o r a  of t h e  area  i s  t h a t  o f  t h e  c o a s t a l  wes tern  
hemlock and S i t k a  spruce f o r e s t s .  A t  h i g h e r  a l t i t u d e s  on t h e  
volcano, t h e  v e g e t a t i o n  i s  a1 p i n e  tundra .  

There i s  a h i g h  d e n s i t y  of S i t k a  deer  t h a t  w i n t e r  range on t h e  e a s t  
s i d e  o f  t h e  K ruzo f  Peninsula.  A c o n c e n t r a t i o n  o f  brown bear  a r e  
no ted  i n  t h e  neck o f  t h e  K ruzo f  Peninsula.  Key m i g r a t i o n  r o u t e s  
f o r  water fowl  produce heavy p o p u l a t i o n  d e n s i t i e s  on t h e  pen insu la  
and t h e  w i l d l i f e  r e f u g e  t o  t h e  south. Sea mammals and o f f s h o r e  
f i s h e r i e s  have been, and are, key economic elements i n  t h e  area. 

The s p r i n g s  a r e  l o c a t e d  i n  an area o f  h i g h  s e i s m i c i t y .  

KEY CONTACT: 

F o r e s t  Manager, Chatham Area, Tongass Na t iona l  Fo res t .  

REFERENCE: 

Southeas t  Regional P r o f i l e s  
D r a f t  Tongass N a t i o n a l  F o r e s t  Management Plan, USFS 
U.S.G.S. P u b l i c a t i o n  1-388 
1J.S.G.S. P u b l i c a t i o n  1-411 



BARANOF 

Baranof i s  l o c a t e d  20 a i r  m i l e s  (32  km) e a s t  across  Baranof  I s l a n d  f rom 
t h e  City o f  S i t k a .  The e a r l y  h i s t o r y  o f  t h e  o l d  town o f  Baranof  i s  
g i ven  i n  two books w r i t t e n  by  Wayne S h o r t  "The Raw Land" (Au thu r  Ba rke r  
L td . ,  1972) and "The Cheechakos" (Random House, 1962). 

@ 

T r a d i t i o n a l  s t o r i e s  i n d i c a t e  t h a t  t h e  T l i n g i t  I n d i a n s  used t h e  s p r i n g s  
f o r  ba th ing .  The e a r l i e s t  recorded use i s  a f t e r  t h e  t u r n  o f  t h e  c e n t u r y  
when Baranof was e s t a b l i s h e d  as a f i s h i n g  and t i m b e r i n g  community. I n  
1920, a p i p e l i n e  was r u n  from t h e  s p r i n g s  t o  a b a t h  house n o t  f a r  below 
by  t h e  t e r r i t o r y  f o r  t h e  use o f  i t i n e r a n t  f ishermen.  A t  about  t h e  same 
t ime, a b o r d e l l o  was e s t a b l i s h e d  a t  ano the r  o f  t h e  sp r ings ,  wh ich  
a p p a r e n t l y  used t h e  h o t  water  f o r  bo th  b a t h i n g  and hea t ing .  

W i t h  t h e  d e c l i n e  o f  t h e  t i m b e r  i n d u s t r y ,  t h e  town a l s o  degraded. I n  t h e  
1970's ,  t h e  new owners p u t  t o g e t h e r  t h e  p resen t  system, which upgraded 
an e x i s t i n g  system. 

There a r e  severa l  smal l  h o t  s p r i n g s  j u s t  below Lake Baranof .  The w a t e r  
i s  c o l l e c t e d  i n t o  a conc re te  c o l l e c t i o n  box a few f e e t  from t h e  s p r i n g s .  
Temperatures range from 120 t o  150°F (49"  t o  66°C). There appears t o  be 
c o n s i d e r a b l e  groundwater mix ing ,  so p r e d i c t i o n s  on t h e  amount o f  f l o w  
and r e s e r v o i r  temperature a r e  s p e c u l a t i v e .  

The c o l l e c t i o n  box i s  97'  (30  m) above sea l e v e l  and g r a v i t y  i s  used as 
t h e  d r i v i n g  mechanism f o r  t h e  system. From t h e  box, w a t e r  f l o w s  6 0 '  
(18 m) th rough a 4" (10 cm) p l a s t i c  p i p e  then i t  e n t e r s  a 3" (8  cm) 
p l a s t i c  p i p e  f o r  t h e  remainder  o f  t h e  1/2 m i l e  j o u r n e y  t o  t h e  b a t h  
house. The p i p e  i s  u n i n s u l a t e d  and t h e r e  i s  a 6 t o  8°F tempera ture  
drop. 

From a connec t ion  near  t h e  b a t h  house, t h e  owner has e s t a b l i s h e d  two 
c i r c u i t s  t h rough  r a d i a t o r s  i n  h i s  house u s i n g  approx ima te l y  1-1/4" 
p l a s t i c  p i p e  connectors .  He uses o l d  c a s t  i r o n  r a d i a t o r s  i n  h i s  house 
and tops  i t  on c o l d  days w i t h  an o i l  fu rnace.  

U n f o r t u n a t e l y ,  no measurements o f  t h e  f l o w  from t h e  s p r i n g s  a r e  a v a i l -  
a b l e  t h a t  a r e  accura te .  Es t imates  f rom observances range between 50-100 
g a l l o n s  p e r  m inu te  (189 t o  379 lpm)'. 

I n  o r d e r  t o  unders tand t h e  energy use a t  Baranof, i t  i s  a l s o  a p p r o p r i a t e  
t o  n o t e  t h a t  e l e c t r i c i t y  i s  f u r n i s h e d  by  a p e l t o n  wheel, 3 kw genera to r .  
The area  i s  cons idered one o f  h i g h  q u a l i t y  h y d r o e l e c t r i c  p o t e n t i a l ,  as 
w e l l  as geothermal p o t e n t i a l .  S ince  Baranof  i s  so i s o l a t e d ,  i t  i s  
f o r t u n a t e  t h a t  abundant energy resources  a r e  a v a i l a b l e .  

Many d i r e c t  h e a t  a p p l i c a t i o n s  o f  Ba rano f ' s  resource  a r e  p o s s i b l e .  
Animal husbandry, space hea t ing ,  and greenhouses, a r e  a l l  poss ib le ,  
depending on t h e  resource  and economics. A t  t h i s  t ime t h e r e  a r e  few 
y e a r  round r e s i d e n t s ,  so subs is tence uses a r e  t h e  o n l y  economical uses. 

N i t h o u t  f u r t h e r  e x p l o r a t i o n ,  t h e  e x t e n t  o f  t he  resource  i s  o n l y  specu- 
l a t i v e .  The chemical a n a l y s i s  i n d i c a t e s  t h a t  a 125°C r e s e r v o i r  p robab ly  Q 
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e x i s t s  a t  depths of 1.5 km. Wi th  groundwater  m i x i n g  and a p o s s i b l e  
f a u l t  r e l a t e d  system, these va lues  may be s p e c u l a t i v e  a t  bes t .  Perhaps 
some commercial u t i 1  i z a t i o n  c o u l d  be p r o f i t a b l e  i f  t h e  r e s e r v o i r  proved 
e x c i t i n g  . @ 
The S t a t e  Department of F i s h  and Game has begun pu rsu ing  the  Baranof  
a rea  as a p o s s i b l e  salmon ha tche ry  s i t e .  T h i s  ha tche ry  would be one o f  
t h e  w o r l d ’ s  l a r g e s t ,  w i t h  a c a p a c i t y  o f  50 m i l l i o n  smol t .  O r i g i n a l l y ,  
t h e  geothermal resource  was cons idered t o  hea t  t h e  water  here. The 
o u t p u t  o f  t h e  s p r i n g  system c o u l d  o n l y  produce enough hea t  f o r  1/10 of 
t h e  requ i rements  of t h e  hatchery,  acco rd ing  t o  F i s h  and Game eng ineers .  
S i n c e  t h e  geothermal r e s e r v o i r  i s  so specu la t i ve ,  t h e  F i s h  and Game 
Department has focused t h e i r  a t t e n t i o n  on t h e  h y d r o e l e c t r i c a l  p o t e n t i a l  
o f  Baranof  Lake f o r  t h e  energy needs o f  t h i s  area. F u r t h e r  s t u d i e s  w i l l  
be conducted on t h i s  sub jec t .  

A r e l a t e d  f i s h  food i n d u s t r y  i s  a l i k e l y  cand ida te  f o r  t h e  Earanof  
community i f  t h e  h o t  water  i s  n o t  used f o r  t h e  ha tchery .  Some e x p l o r -  
a t i o n  and economic s t u d i e s  shou ld  be conducted t o  see i f  t h i s  i s  
p o s s i b l e  w i t h i n  t h e  parameters o f  good bus iness  sense. 

C e r t a i n  ma jo r  i ssues  a r e  a t  hand i n  t h e  Tongass Na t iona l  F o r e s t  and t h e  
Baranof  a rea  i n  p a r t i c u l a r .  The F o r e s t  S e r v i c e  i s  near  comp le t i on  of a 
F o r e s t  Management Plan.  The warm s p r i n g s  area  has been recommended t o  
be i n c l u d e d  i n  t h e  n a t i o n a l  w i l de rness  p r e s e r v a t i o n  system by  some o f  
t h e  management p lans  be ing  d iscussed a t  t h i s  t ime. Many o t h e r  p lans  
d e s i g n a t e  t h e  area  as a road less  area  which would: a l l o w  t h e  ‘ f i s h  
h a t c h e r y  t o  be b u i l t .  The f i n a l  outcome of t h i s  p l a n n i n g  e x e r c i s e  w i l l  
de te rm ine  i f  any development can t a k e  p l a c e  on t h e  f e d e r a l  lands .  

Loca l  r e s i d e n t s  have expressed some r e s e r v a t i o n s  t o  o u t s i d e  i n f l uence .  
S ince  t h e  s p r i n g s  a r e  p r i v a t e l y  owned*, t h e  n a t u r e  o f  these r e s e r v a t i o n s  
shou ld  be exp lo red  before any p lans  a r e  made f o r  development o f  l ands  i n  
t h e  area. 

Va r ious  p r o p e r t y  owners a t  Baranof have r i g h t s  t o  c e r t a i n  spr ings .  
Mr. Brennan o b t a i n s  h i s  h o t  m ine ra l  water  b y  a syphon. M r .  & Mrs. A l b i e  
H o f s t a d  have r i g h t s  t o  a s p r i n g  near  t h e  t r a i l  near  t h e  sp r ings .  M r .  & 
Mrs. Bahovec have a s p r i n g  near  t h e  b u i l d i n g  ( remains)  f rom t h e  t e r r i -  
t o r i a l  days. The group o f  s p r i n g s  which t h e  Sonnaburgs have t h e  r i g h t s  
t o  a r e  separated from these and a r e  c o l l e c t e d  as desc r ibed  i n  t h i s  
r e p o r t .  The o t h e r s  p i p e  t h e  wa te r  i n  b l a c k  p l a s t i c  hose up t o  1-1/2” 
d i ame t e r  . 
Land ownership and t h e  m ine ra l  e s t a t e  conveyance have n o t  been d e t e r -  
mined t o  a g r e a t  enough e x t e n t  i n  t h e  area. 
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SITE DATA SUMMARY 

.- 

A 

S I T E :  BARANOF 

. .Phys ica l  R e s e r v o i r  Data 

. .Temperature " C :  

Sur face :  50 
Subsur face:  125 (White, 1975) 

. .Est imated N o n - E l e c t r i c  Energy P o t e n t i a l  (MBtuh* 30 y e a r s )  : 

.2 x 1 0 l 8  Cal .  (White, 1975) 

..Type o f  O v e r l a y i n g  Rock: 

. .Est imated Depth t o  Top o f  Reservo i r  (me te rs ) :  

See Geotherm f i l e  f o r  s p e c u l a t i v e  r e s e r v o i r  a n a l y s i s .  

. . S i t e  Land S t a t u s  

. .To ta l  Acres: 

Federa l  : 28,465 
P r i v a t e :  35 

. .To ta l  Acres Leased: 0 

. .Geothermal Development S ta tus :  

P r e s e n t l y  used by owner f o r  space h e a t i n g  h i s  home. Geothermal 
waters  a r e  a l s o  used in a s m a l l  b a t h  house. 

. .Local and S t a t e  A t t i  tude  Toward Geothermal Development: 

S t a t e  o f  A laska c o n s i d e r s  t h i s  s i t e  as one o f  t h e  most a t t r a c t i v e  
f o r  t h e  development o f  a w o r l d  c l a s s  f i s h  ha tchery .  Personal 
c o n t a c t  w i t h  p a r t  t i m e  r e s i d e n t  i n d i c a t e s  area peop le  a r e  r e s i s t e n t  
t o  o u t s i d e  i n f l  uence (Gui t i e r i e z ,  1978). 

..Land Use and Popu la t i on :  

Used as r e s o r t / r e c r e a t i o n a l  a rea  (1,000 v i s i t o r s  p e r  year ,  Ogle, 
1976). The F o r e s t  l ands  a r e  i n  t h e  p r i m a r y  s a l e  a rea  f o r  l o n g  te rm 
t i m b e r  s a l e s  under  e x i s t i n g  F o r e s t  S e r v i c e  p lans  (USFS). 

. .Comments and C r i t i c a l  I ssues :  

U.S. F o r e s t  S e r v i c e  i s  now deve lop ing  a F o r e s t  Management P l a n  f o r  
t h e  Tongass N a t i o n a l  Fores t .  Numerous p lans  a r e  now be ing  
reviewed, from a w i l d e r n e s s  p r e s e r v a t i o n i s t  ph i l osophy  t o  a 
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resource  development a t t i t u d e .  T h i s  p l a n  shou ld  be completed by  
t h e  f a l l  o f  1979 (USFS). 8 

SITE LOCATION AND PHYSICAL DESCRIPTION 

SITE: BARANOF 

. . L a t i t u d e :  57" 0 5 '  N 

. .Longitude: 134" 50'  W 

. . R e c t i l i n e a r :  T55S, R66W, CRM, S i t k a  Quadrangle 

. .County: S i t k a  Borough 

. .Topography: 

T h i s  s p r i n g  l o c a t i o n  i s  p a r t  of t h e  f l ooded  coas t  i n e  o f  sou theas t  
Alaska. This  f j o r d  c o u n t r y  has seen much g l a c i a t i o n .  A l p i n e  
g l a c i e r s  decended from c e n t r a l  mountains and eroded s p e c t a c u l a r  
g l a c i a t e d  v a l l e y s .  These v a l l e y s  t e r m i n a t e  i n  smal l  f j o r d s  t h a t  
i n d e n t  t h e  c o a s t l i n e  f o r  d i s t a n c e s  o f  .8 t o  6 m i l e s .  There has 
been cons i d e r a b l  e s t ream e r o s i o n  (Soward , 1961 ) . 

. .Present  Land Use: 

Now used by  l o c a l  f i shermen as a r e s o r t  area. There a r e  t h r e e  y e a r  
round f a m i l i e s  w i t h  a h a l f  dozen o r  so more summer r e c r e a t i o n  
cab ins  i n  t h e  area. 

. .Fu ture  Land Use Plans: 

S t a t e  w i l l  p robab ly  b u i l d  a w o r l d  c l a s s  f i s h  ha tchery ,  perhaps 
u t i 1  i z i n g  t h e  geothermal resources.  The area shou ld  remain t h e  
same a f t e r  t he  c o n s t r u c t i o n  impact. There a r e  ques t i ons  on t h e  
economics of us ing  geothermal energy ( L e .  t h e  ha tche ry ) ,  b u t  a 
ha tche ry  w i l l  p robab ly  be b u i l t  i n  any event .  

. .Aes the t ics :  

The a e s t h e t i c s  a r e  t r u e l y  southeastern,  complete w i t h  w a t e r f a l l s .  
The whole a rea  i s  much t h e  same as t h e  f j o r d s  o f  Scandinav ia.  

. . H i  s t o r i c a l / A r c h a e o l o g i c a l  S i g n i f i c a n c e :  

T l i n g i t  I n d i a n s  used s p r i n g s  f o r  ba th ing .  Baranof  town was es tab-  
l i s h e d  as a f i s h i n g / t i m b e r i n g  c o u n t r y  i n  t h e  1920's. W i t h i n  a few 
years ,  t h e  s p r i n g s  were commerc ia l ized.  A b o r d e l l o  was e s t a b l i s h e d  
and a r a t h e r  seedy element c a p i t a l i z e d  on t h e  development. By t h e  
1 9 5 0 ' ~ ~  o n l y  a few o l d  t i m e r s  remained. From t h a t  t i m e  on, t h e  
town has become the  r e c r e a t i o n a l  haven i t  i s  today (Ogle, 1976). 



GEOLOGICAL/GEOPHYSICAL DESCRIPTION 

SITE: BARANOF 

. .Geologic  D e s c r i p t i o n :  

The rocks  o f  Chichagof  and Baranof  I s l a n d s  l i e  i n  broad b e l t s  t h a t  
s t r i k e  nor thwest -southeas t  and conform w i t h  t h e  p r e v a i l i n g  
s t r u c t u r a l  t r e n d  o f  Southeast  Alaska (Kno f f ,  1912). The c o r e  o f  
Baranof  I s l a n d  i s  made up l a r g e l y  o f  q u a r t z  d i o r i t e  i n t r u d e d  
p a r a l l e l  t o  t h e  s t r a t i f i e d  rocks .  A l a r g e  b a t h o l i t h  c rosses  t h e  
n o r t h  end o f  t h e  I s l a n d .  Bo rde r ing  t h e  b a t h o l i t h  i s  a no r thwes t  
t r e n d i n g  b e l t  o f  metamorphic rocks .  I n  t u r n ,  t h i s  b e l t  i s  bordered 
by ano the r  composed o f  greywacke and s l a t e  t h a t  forms t h e  bedrock 
on t h e  west  s i d e  o f  t h e  i s l a n d  (Soward, 1961). 

The Baranof  Lake area i s  i n  b i o t i t e  q u a r t z  d i o r i t e  t o  t o n c i t e  o f  
Cretaceous age. The s p r i n g s  themsel ves a r e  assoc ia ted  w i t h  f a u l t e d  
g r a n i t e  and d i o r i t e  (Waring, 1965). A genera l  l y  t r e n d i n g  west- 
sou thwest  f a u l t  system appears t o  r u n  up t h e  warm sp r ings  v a l l e y  
and i s  t h e  probab le  s t r u c t u r a l  c o n t r o l  f o r  it. The s p r i n g s  a r e  
most  l i k e l y  assoc ia ted  w i t h  t h i s  f a u l t  system. 

. .Geophysical Summary: 

There has been no geophysica l  i n v e s t i g a t i o n  o f  t h e  area. 

. .Geo log ic  Hazards: 

T h i s  i s  an area o f  h i g h  s e i s m i c i t y .  Mass wast ing  and f l o o d i n g  a r e  
a l s o  c o n s i d e r a t i o n s  i n  t h i s  area. 

RESERVOIR C H A R A C T E R I S T I C S  

SITE: BARANOF 

. .Reservo i r  Temperature: 

. .Sur face:  50°C (White, 1975) 

. .Subsurface: 125°C 

. .Geochemical : 

Si02:  119 (White, 1975) 
Na-K-Ca: 68 

..Flow Rates: 50 t o  100/gpm (Ogle, 1976) 
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. . F l u i d  Chemistry: 

S i02  
A1 
Fe 
Ca 
Mg 
N a 
K 
L i  
NH 

F 
B r  
B 

Temp. "C 
PH 

70 
0.37 

2.5 
--- 

.14 
51 

1.2 
.06 --- 

88.4 

68 
11 

--- 

1.2 

0.2 
9.6 

--- 

51 

. .Est imated N o n - E l e c t r i c  Energy P o t e n t i a l  (MBtuh 30 y e a r s ) :  

.2 x 1 0 l 8  Cal. (White, 1975) (Assumed) 

. .Subsur face Area of Reservo i r :  1,500 m (White, 1975) (Assumed) 

LAND OWNERSHIP AND LEASING 

SITE: BARANOF 

..Land Ownership: 

. .To ta l  Acres: 28,500 . .Federa l  Acres: 28,465 

..Acres (O the r ) :  Approx. 35 

. . T e n t a t i v e  Lease Sa le  Dates: None planned 

..Summary o f  Leas ing  S ta tus  and Needs: 

P r e s e n t l y ,  t h e  p r i v a t e  lands  a r e  t h e  o n l y  ones a v a i l a b l e  f o r  de- 
velopment. The Fo res t  Se rv i ce  i s  i n  t h e  process o f  i n v e n t o r y i n g  
a l l  t h e  resources  w i t h i n  t h e  n a t i o n a l  f o r e s t .  Out o f  t h i s  p l a n n i n g  
i s  t o  come an o v e r a l l  resource  development schedule. Th is  p l a n  i s  
abou t  one y e a r  away from comple t ion .  

.. 
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GEOTHERMAL DEVELOPMENT STATUS 

SITE: BARANOF 

. . Presen t  Devel opment S t a t u s  : 

Water i s  c o l l e c t e d  from f o u r  s p r i n g s  i n  c o n c r e t e  c r i b s .  The wa te r  
t r a v e l s  th rough  a 4'' p l a s t i c  p i p e  then a 3" p i p e  i n  a g r a v i t y  
powered system. The wa te r  covers about  1/2 m i l e  b e f o r e  empty ing 
i n t o  a b a t h  house. The system i s  tapped a long  t h e  way f o r  t h e  
owner t o  u t i l i z e  t h e  h o t  wa te r  f o r  space h e a t i n g  h i s  home. 

The h e a t  loss i n  t h e  1/2 m i l e  system i s  about  8°F i n  t h e  un insu-  
l a t e d  system. The system i n  t h e  house c o n s i s t s  o f  app rox ima te l y  60 
l i n e a r  f e e t  o f  2 '  h i g h  r a d i a t o r s .  Some o i l  i s  r e q u i r e d  t o  peak t h e  
system on c o l d  days because of t h e  low s u r f a c e  tempera tures  o f  t h e  
incoming water .  The house be ing  heated i s  app rox ima te l y  2 0 '  x 50 '  
i n  a rea  (Ogle, 1976) .  

. . P r o j e c t e d  o f  Planned Development: 

The S t a t e  F i s h  and Game Department and t h e  D i v i s i o n  o f  Energy and 
Power Development a r e  a c t i v e l y  pu rsu ing  t h e  use o f  t h e  s p r i n g s  f o r  
a f i s h  ha tchery .  T h i s  development would be one o f  t h e  w o r l d ' s  
l a r g e s t .  There would be i n  t h e  neighborhood o f  50 m i l l i o n  smo l t  
be ing  rea red  a t  c a p a c i t y .  As v i s u a l i z e d ,  t h e  f a c i l i t y  would 
p robab ly  u t i l i z e  t h e  e n t i r e  c a p a c i t y  o f  t h e  s p r i n g  system. Recent 
a n a l y s i s  shows t h a t  t h e  s u r f a c e  m a n i f e s t a t i o n  i s  n o t  s u f f i c i e n t  f o r  
a t o t a l  u t i l i z a t i o n  system. The F i s h  and Game Department does n o t  
f e e l  t h a t  i t  w i l l  be wor thwh i l e  i n  u t i l i z i n g  geothermal energy i n  
t h e  ha tche ry  un less  an economic advantage c o u l d  be found. Geo- 
thermal  f l u i d s  suppor t  t o  t h e  ha tche ry  c o u l d  be u t i l i z i n g  t h e  
geothermal f lu ids ,  for a food enhancement farm f o r  the f i sh .  
P r e s e n t l y ,  energy needs f o r  t h e  ha tche ry  would be r e c e i v e d  from a 
proposed h y d r o e l e c t r i c  p l a n t .  F u r t h e r  economic s t u d i e s  a r e  
planned. Because o f  t h e  low s u r f a c e  temperatures o f  t h e  p r e s e n t  
system, a h e a t  pump a s s i s t  m i g h t  be cons ide red  i f  any u t i l i z a t i o n  
i s  t o  be used the re .  

INSTITUTIONAL CONSIDERATIONS 

SITE: BARANOF 

. . I n s t i t u t i o n a l  Requirements: 

The o n l y  requ i rement  f o r  p r i v a t e  l ands  f o r  development would be a 
S t a t e  p e r m i t  t h a t  shou ld  be ob ta ined  i n  t h e  case o f  d r i l l i n g  t o  
i n s u r e  f o r  wa te r  r i g h t s .  The Borough o f  S i t k a  P lann ing  Department 
would have t o  approve t h e  p lans  f o r  any c o n s t r u c t i o n .  Federa l  
l a n d s  u s i n g  geothermal energy f o r  development would have t o  comply 
w i t h  a cadre  of Federa l  r e g u l a t i o n s  o u t l i n e d  i n  t h e  l e g a l  paper. 



..Agency and P u b l i c  A t t i t u d e s :  

Loca l  r e s i d e n t s  a r e  r e s i s t e n t  t o  any i n c r e a s e  i n  p o p u l a t i o n  (USFS). 

. .Sta tus  o f  Requirements ( i  .e., E I A / E I S  Requi rements) :  

Na t iona l  f o r e s t  i s  i n  t h e  process o f  be ing  i n v e n t o r i e d  and planned. 
No E I S  f o r  t h e  ha tche ry  has been s t a r t e d .  

ENVIRONMENTAL FACTORS 

SITE: BARANOF (EXTRACTED FROM SOUTHEAST REGIONAL PROFILE) 

. .CLIMATE: (From Kake) 

. . P r e c i p i t a t i o n  (Annual ) :  77" (58"  o f  snow) 

. .Average Temperature: 

Summer: 44 t o  62°F (7" t o  17°C) 
Winter :  26 t o  38°F ( -3"  t o  4°C) 
Minimum: -4°F (-15XC) 
Maximum: 88°F (30°C) 

. .Degree Days (Annual ) : 7,800 

. . A I R  QUALITY: No known p o l l u t a n t s .  

. .WATER QUALITY: 

Mean annual r u n o f f  16 cu.ft . /sec./sq.mi. S t a t e  F i s h  & Game has 
requested  water  r i g h t s  f o r  t h e  proposed f i s h  ha tchery .  The water  
would be used from t h e  l a k e  above t h e  sp r ings .  

. .NOISE:  None. 

. .BIOLOGICAL: 

. .Dominant F l o r a :  

Coastal and western hemlock S i t k a  spruce f o r e s t ,  

..Dominant Fauna: Sea mammals and water fowl .  
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TRANSPORTATION AND UTILITIES 

S I T E :  BARANOF 

. . l J t i l  i ty o r  Energy Transmiss ion C o r r i d o r s  and F a c i l  i t i e s :  

City o f  S i t k a .  Located 25 m i l e s  from t h e  s i t e .  No access t o  
r i g  h t- o f -  way. 

. . T r a n s p o r t a t i o n  C o r r i d o r s  or F a c i l i t i e s :  

E l e c t r i c a l  energy needs s u p p l i e d  by a p e l t o n  wheel. E x c e l l e n t  
h y d r o e l e c t r i c  p o t e n t i a l  e x i s t s  here.  

POPULATION 

S I T E :  BARANOF 

. .General D e s c r i p t i o n  o f  Popu la t i on :  

Three f a m i l i e s  o f  r e t i r e d  t o  s e m i - r e t i r e d  people genera l  l y  and 
economica l l y  coming under  t h e  concept  o f  subs i s tence  1 i f e s t y l e s .  

. .Economics: 

. .Present  Land Use: Subsis tence 

. . F u t u r e  Land Use: 

Timber s a l e s  and l o g g i n g .  C o n s t r u c t i o n  o f  a w o r l d  c l a s s  f i s h  
h a t c h e r y  and related f a c i l i t i e s .  
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SITE: F i s h  Bay 

RESOURCE: Ho t  Spr ings  (Waring, 1917) 

LATITUDE & LONGITUDE: 5 7 "  2 2 '  N; 135" 2 3 '  W 

QUADRANGLE: S i t ka ,  B-5, T52S, R62 E, CRM 

BARRIER: F o r e s t  S e r v i c e  management p l a n  n o t  completed 

RECOMMENDATION: A g r i c u l t u r a l  r e c r e a t i o n  complex upon development o f  
road. 

DESCRIPTION : 

A number o f  h o t  sp r ings  i s s u e  a long  a smal l  s t ream about  3 m i l e s  
(4.8 km) e a s t  o f  t h e  head o f  F i s h  Bay. They a r e  l o c a t e d  i n  t h e  
F i s h  Bay P.G.R.A., 27,600 acres  (11,169 hec ta res ) ,  and a r e  t h e  o n l y  
su r face  geothermal m a n i f e s t a t i o n s  known i n  t h e  P.G.R.A. 

The dominant rock  type  i n  t h e  area  i s  a J u r a s s i c  T r i a s s i c  sequence 
o f  greenstone, s c h i s t ,  graywacke, gneiss,  p h y l l i t e  and 1 imestone. 
To the  west, ma jo r  express ions  o f  g r a n i t i c  igneous rocks  o f  Cre- 
taceous age ou tc rop .  

The waters  o f  t h e  24  s p r i n g s  appear t o  be ve ry  s i m i l a r :  a l l  a r e  
m i l d l y  su lphura ted ,  b u t  n o t  o the rw ise  n o t a b l y  m i n e r a l  i n  t a s t e .  
More o r  l e s s  a c t i v e  b u b b l i n g  i s  caused a t  severa l  ven ts  by CO 
(Waring, 1917). The su r face  temperatures range f rom 24" t o  4 0 " t  
and they  feed a smal l  c reek  (Nava, 1975). The f l o w  i s  es t ima ted  t o  
be 1.58 1/s. The subsur face temperature b e s t  es t ima tes  i s  150°C 
(Geotherm) . 
U n l i k e  most h o t  sp r ings  waters, t h e  c h l o r i d e  c o n t e n t  i s  v e r y  low. 
S i l i c a  c o n t e n t  i s  h igh ,  as i t  i s  i n  o t h e r  Alaskan s p r i n g s .  The 
presence o f  34 ppm o f  B 0 i n d i c a t e s  t h e  presence o f  v o l c a n i c  
emanations o f  i n t r u s i v e  v o f c g n i c  rocks  c a r r y i n g  a p p r e c i a b l e  amounts 
o f  boron (Waring, 1917). 

S i02  
A1 
Fe 
Ca 
Mg 
Na 
K 
L i  
NH 

F 

110 
1.6 
0.75 

2.4 
13 

69 

--- 
--- 

43 
63 
24 
4.5 --- 
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B r  
B 
PH 
Temp. "C 

S OC I 0 - E CO NOM I C : 

T h i s  area i s  l o c a t e d  w i t h i n  t h e  Tongass N a t i o n a l  F o r e s t  and t h e  
S i t k a  Borough. A t  t h i s  t ime,  t h e  F o r e s t  S e r v i c e  i s  d e v e l o p i n g  a 
management p l a n  f o r  t h e  Tongass N a t i o n a l  Fo res t .  T h i s  process has 
produced seve ra l  f o r e s  t -w ide  management plans, g r a d i n g  from a 
r e s o u r c e  development o r i e n t a t i o n ,  t o  a w i l  derness p r e s e r v a t i o n  
p lan.  The area around F i s h  Bay h o t  s p r i n g s  i s  c l a s s i f i e d  as a 
m u l t i p l e  use area f o r  most a l l  management p lans.  One p lan,  
however, does propose i t  as a r o a d l e s s  area. Under p r e s e n t  manage- 
ment systems, t h e  area i s  des igna ted  as a p r i m a r y  t i m b e r  s a l e  area. 
A proposed l a n d  t r a n s p o r t a t i o n  c o r r i d o r  connec t ing  S i t k a  w i t h  P e r i l  
S t r a i t  would pass a long  t h e  head o f  F i s h  Bay (USFS). If, i n  f a c t ,  
t h i s  c o r r i d o r '  were opened, some t y p e  o f  development would p r o b a b l y  
f o l  1 ow. 

Acco rd ing  t o  USGS maps, a couple o f  cab ins  e x i s t  a t  t h e  mouth o f  
F i s h  Bay, as w e l l  as a t r a c t o r  t r a i l  t h r e e - f o u r t h s  o f  t h e  way t o  
t h e  s p r i n g .  A f o o t  t r a i l  c o n t i n u e s  on t o  t h e  s p r i n g s  from t h i s  
p o i n t .  Sp r ings  a r e  p r e s e n t l y  used f o r  b a t h i n g .  A e r i a l  o b s e r v a t i o n  
photographs suggest t h a t  t h e  area marked as a h o t  s p r i n g  on t h e  
topograph ic  map of t h e  U.S. G e o l o g i c a l  Survey has been m i s l o c a t e d .  
I t  has been s i n c e  con f i rmed  t h a t  t h e  a rea  was a m i l e  o r  two c l o s e r  
t o  F i s h  Bay than shown on t h e  map (Nava, 1975). There i s  ev idence 
o f  o l d  wooden s t r u c t u r e s  around t h e  sp r ings .  

The n e a r e s t  p o p u l a t i o n  c e n t e r  i s  S i t k a ,  25 a i r  m i l e s  ( 4 0  km) south-  
west  and by sea, i t  i s  60 m i l e s  (46 km). Ma jo r  i n d u s t r i e s  i n  t h e  
S i t k a  area a r e  l ogg ing ,  f i s h i n g ,  t o u r i s m  and government. There i s  
a h o t  s p r i n g s  c l o s e r  t o  S i t k a  t o  t h e  south.  

ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROFILE 

S i t k a  i s  t h e  n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n .  Winds f o r  
S i t k a  p r e v a i l  from t h e  sou theas t  a t  6.2 knots.  
t a t i o n  i s  86" (216 cm), i n c l u d i n g  35" ( 8 9  cm) snow. Average summer 
temperatures range f rom 46 t o  62°F (8  t o  17°C) and w i n t e r  i s  28 t o  
40°F (-2 t o  5°C). Extremes a r e  0 t o  85°F ( -17  t o  29°C). Hea t ing  
degree days average 8,000. One m i g h t  expect  more snow because of 
t h e  l o c a l i t y  a t  F i s h  Bay. 

The average p r e c i p i -  

The dominant f l o r a  a r e  those  o f  t h e  c o a s t a l  western hemlock/Si tka 
spruce f o r e s t .  The area i s  i d e n t i f i e d  as a key wa te r fow l  range 
w i t h  S i t k a  deer and brown bear  p r e s e n t  i n  numbers. Sea mammals 
i n h a b i t  F i s h  Bay and r a z o r  clams a r e  found a long t h e  beaches. 
O f f s h o r e  bottom f i s h e r i e s  a r e  l o c a t e d  a t  S a l i s b u r y  Sound. The 
endangered b a l d  e a g l e  r e s i d e s  i n  t h e  area. 
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The sp r ings  a r e  l o c a t e d  i n  an area  o f  h i g h  s e i s m i c i t y .  

KEY CONTACT: 

Borough Planner, S i t ka ,  A laska 
Regional  Fo res te r ,  USFS, Chatham area 

Tongass Na t iona l  F o r e s t  

REFERENCE: 

Waring, "Water Resources Inven to ry " ,  191 7 
Southeast  Regional  P r o f i l e s  
USGS P u b l i c a t i o n s  1-411 and 1-388 
D r a f t ,  Tongass N a t i o n a l  Management P lan  
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SITE: Nylen 

RESOURCE: Ho t  Spr ings (USFS) 

LATITUDE & LONGITUDE: 57" 3 4 '  46" N; 135" 20 '  00" W 

QUADRANGLE: S i t k a  C-5 SE 1 /4  o f  S e c t i o n  8 and NE 1 /4  S e c t i o n  14  T49S, 
R63E, CRM 

B A R R I E R :  Remote 

R E COM M E PI DA T I 0 N : 

DESCRIPTION: 

Located on Chichagof I s l a n d  N o r t h  o f  P e r i l  S t r a i t .  

The s u r f a c e  s p r i n g s  a r e  2,000 f e e t  (610 me te rs )  from t h e  west bank 
o f  a creek.  Nine s p r i n g s  have been l o c a t e d ,  e i g h t  a r e  sma l l ,  one 
i s  l a r g e r  f l o w i n g  8 g a l l o n s  pe r  minute,  (.0304 c u b i c  meters p e r  
m inu te . )  The h o t  wa te r  f l o w s  o v e r  a 30 f o o t  (9.15 m e t e r s )  rock  
w a l l  making up t h e  c reek  bank and f lows i n t o  t h e  creek.  The 
l o c a t i o n  can be found from Broad Creek 's  Eas t  Fork, by mosses i n  
streams a long t h e  e a s t  bank. The temperature i s  49°C. (Personal  
canmunicat ions,  Harmon, 1978). 

Hardness 
Zn 
1.l g 
Mn 
Fe 
cv 
N i  
Ca 
Cd 
Pb 
As 
C r  
Mo 
S r  
Se 
Z r  
Sb 
co 
AL 
T o t a l  Phosphores 
Ortho-Phosphores 
PH 
S p e c i f i c  C o n d u c t i v i t y  
A1 k a l i n i t y  Hco3C 

229.30 
.18 
. 5  
.o 
.o 
.011 
.o 

90.0 
.005 
.o 
.o 
.009 
. 3  
.908 
.o 
.006 
.o 
.13 
.26 
.061 
.032 

8.7 
523.832 

4.05 
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The general i z e d  geology o f  t h e  area  would i n d i c a t e  t h e  sp r ings  a r e  
assoc ia ted  w i t h  Cretaceous g r a n i t i c  i n t r u s i o n s  o f  t h e  Moore 
Mountains. The c o n t a c t  between these i n t r u s i o n s  and t h e  sedimen- 
tary-metamorphic  c o u n t r y  rock  i s  i n  t h e  genera l  v i c i n i t y .  The 
g r a n i t i c  p l u t o n  i s  dep ic ted  on t h e  geology map i n  t h e  Southeast  
Region a1 P r o f  i 1 e. 

SOCIO-ECONOMIC:  

T h i s  s p r i n g  system i s  l o c a t e d  w i t h i n  t h e  Tongass Na t iona l  Fores t .  
New development i s  g e n e r a l l y  d iscouraged a t  t h i s  t i m e  as t h e  F o r e s t  
S e r v i c e  i s  p r e s e n t l y  deve lop ing  a management p l a n  f o r  t h e  e n t i r e  
N a t i o n a l  Fores t .  T h i s  process has produced numerous f o r e s t - w i d e  
p lans  g rad ing  i n  ph i l osophy  from t h a t  o f  resource  development 
o r i e n t a t i o n  t o  w i l de rness  p r e s e r v a t i o n  o r i e n t a t i o n .  Most o f  these 
p lans  des igna te  t h e  area f o r  m u l t i p l e  use. Under p r e s e n t  manage- 
ment p lans  a p r imary  t i m b e r  s a l e  d e s i g n a t i o n  has been p laced on t h e  
l a n d  (USFS). 

The n e a r e s t  p o p u l a t i o n  i s  Tenakee Spr ings,  10 m i l e s  (16  km) t o  t h e  
n o r t h ,  across  t h e  mountains and Tenakee I n l e t .  The l o g i c a l  s t a g i n g  
area  f o r  any development here  w i l l  be S i t k a .  

Rec rea t iona l  u t i l i z a t i o n  by t h e  F o r e s t  S e r v i c e  i s  a l o g i c a l  course  
f o r  development. 

ENVIRONMENT: EXTRACTED FROM, SOUTHEAST REGIONAL PROF1 LE 

A t  Tenakee Spr ings  t h e  summer temperatures average 45" t o  61°F (7"  
t o  16°C); w i n t e r  24" t o  36°F ( - 4  t o  2°C) w i t h  extremes o f  -10" t o  
77°F (23" t o  24°C). Annu3 hea t ing2  degree days average 8,800. 
Mean annual r u n o f f  i s  10 ft. /sec./mi. . 
The dominant f l o r a  i s  t h a t  of t h e  c o a s t a l  and western hemlock and 
S i t k a  spruce f o r e s t .  The dominant fauna i s  bear, and S i t k a  deer. 

The s p r i n g s  a r e  l o c a t e d  i n  an area o f  h i g h  s e i s m i c i t y .  

KEY CONTACT: 

F o r e s t  Manager, Chatham area USFS 
Geo log is t ,  C a r l  H. Harmon, USFS 

REF E RE NC E : 

Personal Comments from Car l  Harmon Geo log is t ,  USFS 
Southeast  Regional  P r o f i l e  
Draft, Tongass N a t i o n a l  F o r e s t  P l a n  
USGS P u b l i c a t i o n  1-388 
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SITE:  Gut  Bay 

RESOURCE: Mot Sp r ings  (Waring, 1917) 

LATITUDE & LONGITUDE: 56" 44 '  N; 135" 1 8 '  W 

QUADRANGLE: P o r t  Alexander,  T59S, R68E, CRM 

BARRIER:  F o r e s t  management p l a n  n o t  complete 

RECOMMENDATION: E x p l o r a t i o n  

DESCRIPTION:  

Located w i t h i n  t h e  Gut Bay P.G.R.A., 26,450 ac res  (10,704 
h e c t a r e s ) .  The s p r i n g s  a r e  l o c a t e d  on t h e  n o r t h  shore o f  Gut Bay 
(Waring, 1965).  The ma jo r  s t r u c t u r a l  f e a t u r e  i n  t h e  area i s  t h e  
P a t t e r s o n  Bay f a u l t  system, which t r e n d s  n o r t h - n o r t h w e s t  t h rough  
t h e  western p o r t i o n  o f  Gut Bay. Gut Bay i t s e l f  t r e n d s  t o  t h e  e a s t  
i n t o  t h e  Chatham S t r a i t s .  The main body o f  rocks  t o  t h e  e a s t  o f  
t h e  f a u l t  on t h e  n o r t h  shore o f  Gut Bay c o n s i s t s  o f  hornblende- 
b i o t i t e  g r a n o d i o r i t e ,  g rad ing  i n t o  subord ina te  h o r n b l e n d e - b i o t i t e  
t o n a l i t e  o f  Cretaceous age. The main assemblage t o  t h e  west o f  t h e  
f a u l t  i s  h o r n b l e n d e - b i o t i t e  t o n a l  i t e ,  g r a d i n g  i n t o  subord ina te  
b i o t i t e  t o n a l  i t e  and h o r n b l e n d e - b i o t i t e  g r a n o d i o r i t e .  The p l u t o n  
a t  Gut Bay c o n t a i n s  a h i g h e r  p r o p o r t i o n  o f  hornblende t o  b i o t i t e  
than does t h e  t o n a l i t e  t o  t h e  west (Loney, e t .  a l . ,  1964).  

The rocks  a s s o c i a t e d  w i t h  t h e  s p r i n g s  themselves a r e  Pa leozo ic  
l i m e s t o n e  and s c h i s t .  The w a t e r  emanating f rom t h e  s p r i n g s  a r e  
s u l f u r o u s  (Waring, 1965). No chemical  o r  geophysica l  e x p l o r a t i o n  
has been conducted i n  t h e  area. 

Stream temperatures a long  b o t h  t h e  f i r s t  creek on t h e  n o r t h  s i d e  o f  
Gut  Bay and t h e  second s t r e a m  were o n l y  1 ° C  and 4°C when v i s i t e d  i n  
1974 (Nava, 1975).  

SOCIO-ECONOMIC:  

T h i s  P.G.R.A. i s  l o c a t e d  w i t h i n  t h e  Tongass N a t i o n a l  F o r e s t  and 
S i t k a  Borough. New development i s  g e n e r a l l y  d iscouraged a t  t h i s  
t ime  because t h e  F o r e s t  S e r v i c e  i s  p r e s e n t l y  deve lop ing  a new 
management p l a n  f o r  t h e  e n t i r e  n a t i o n a l  f o r e s t .  T h i s  process has 
produced numerous f o r e s t - w i d e  p l a n s  t h a t  grade i n  p h i l o s o p h y  f rom 
w i l d e r n e s s  p r e s e r v a t i o n  t o  resource  development o p t i o n s .  The Gut 
Bay area i n v a r i a b l y  i s  recommended for i n c l u s i o n  i n  t h e  n a t i o n a l  
w i l d e r n e s s  p r e s e r v a t i o n  system. (Withdrawn November, 1978, f o r  
t h r e e  y e a r s  under Sec. 204, Federal  Land P o l i c y  and Management Act,  
43 U . S . C . ,  Q1714(e))  T h i s  would a l l o w  e x p l o r a t i o n  b u t  n o t  e x p l o i -  
t a t i o n  o f  t h e  geothermal resource .  The area i s  one o f  h i g h  s c e n i c  
beauty w i t h  a l p i n e  l akes ,  f j o r d s  and mountain peaks adding t h e i r  
grandeur t o  t h e  v i r g i n  f o r e s t  l ands .  
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llnder current plans, the S o u t h  Baranof Island area i s  a long term 
timber primary sale  area. n w There are no permanent residents i n  the G u t  Bay area. There i s  
presently no commerce. The nearest settlements "are Por t  Herbert, 
Big Por t  Walter, south 18 miles (29 k m )  a n d  the P i l l e r  Bay Cannery, 
across the s t r a i t s  on Kuiu Island. The nearest staging area i s  
Sitka, 35 miles (56 km) by a i r  northwest across Baranof Island. 

If no timber sales occur on land available, i t  i s  doubtful t h a t  
th is  area will be developed in the near future. Hydroelectric and 
wood sources o f  energy would compete as energy sources. 

ENVIRONMENT: EXTRACTED FROM SOUTHEAST R E G I O N A L  REPORT 

The nearest climatological s ta t ion i s  L i t t l e  Por t  Mal t e r .  Temper- 
atures average 45" t o  61°F ( 7  t o  16°C) i n  the summer a n d  31 t o  38°F 
(-1 t o  3°C) in the winter. Extremes reach 0 t o  81°F (-18 t o  27°C). 
Precipitation i s  in the neighborhood of 2 2 1 "  (561 cm), including 
123" (312 cm) o f  snow. These readings may be somewhat conser- 
vative. The heating degree days should be about 8,700. The mean 
annual r u n o f f  i s  v e r y  h igh,  a t  20 cu.ft./sec./sq.rni. 

The dominant f lora  i n  the area i s  that  o f  the coastal western 
hemlock and  Sitka spruce forest  t h a t  dominates southeastern Alaska. 
Notable brown bear and sea mammal ranges are  noted in the G u t  Bay 
area. There , i s  some note of s ignif icant  waterfowl ranges in the 
area. 

Environmental hazards related t o  seismicity and  mass wasting should 
be noted. 

K E Y  CONTACTS: 

Manager, Tongass National Forest, Chatham Area 
Sitka Borough Planner 

R E F E R E N C E :  

Draft Tongass Land Management Plan 
Southeast Regional Profiles 
USGS Publication 1-411 (Loney, e t .  a1 1964) 
Public Land Order #5653, BLM 
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SITE: Vank 

RESOURCE: Reported h o t  s p r i n g  (Waring, 1917) 

LATITUDE & LONGITUDE: 56" 27 '  N; 132" 3 6 '  W 

QUADRANGLE: Petersburg,  T62S, R82E, CRM 

BARRIER:  F o r e s t  S e r v i c e  management p l a n  i ncomp le te  

RECOMMENDATION: E x p l o r a t i o n  

DESCRIPTION:  

Located w i t h i n  t h e  Vank I s l a n d  P.G.R.A., 2,920 a c r e s  (1,181 h e c t a r e s ) .  
A h o t  s p r i n g s  was r e p o r t e d  on Vank I s l a n d  by G. Waring i n  h i s  1917 
survey o f  h o t  s p r i n g s  i n  Alaska. He, however, d i d  n o t  v i s i t  t h e  s p r i n g  
a t  t h a t  t ime.  

The rocks  o f  Vank I s l a n d  a r e  p a r t  of t h e  b e l t  of Cretaceous t o  J u r a s s i c  
s l a t e ,  greywake, conglomerate and l imes tones ,  a s s o c i a t e d  w i t h  t h e  
c o a s t a l  f o o t h i l l s .  The e n t i r e  area has been h e a v i l y  g l a c i a t e d .  T h i s  
r e p o r t e d  h o t  s p r i n g s  i s  i n a c t i v e  o r  d r i e d  up. (Personal  correspondence 
w i t h  Dean J .  Weeden, Program Manager, R&L, USFS) .  

SOCIO-ECONOMIC:  

Vank I s l a n d  i s  l o c a t e d  7 m i l e s  west f rom Wrangel l .  The area has 
heavy sea t r a f f i c ,  i n c l u d i n g  t h e  r o u t e s  o f  t h e  Alaska F e r r y  System. 

The s u r f a c e  management agency i s  t h e  U.S. F o r e s t  S e r v i c e .  Vank 
I s l a n d  i s  p a r t  o f  t h e  Tongass N a t i o n a l  Fo res t .  The F o r e s t  S e r v i c e  
i s  p r e s e n t l y  i n  t h e  process o f  deve lop ing  a management p l a n  f o r  t h e  
Tongass N a t i o n a l  Fo res t .  The process has produced numerous a1 t e r -  
n a t i v e  management p lans .  These d i f f e r e n t  plans, i n  a lmos t  a l l  
cases, have Vank I s l a n d  des igna ted  as  a m u l t i p l e  use area. A 
concensus p l a n  w i l l  be developed a f t e r  p u b l i c  rev iew  o f  t h e  
e x i s t i n g  p lans .  Sometime i n  1979 t h i s  concensus p l a n  w i l l  be p u t  
o u t  f o r  p u b l i c  r e v i e w  and e v e n t u a l l y  adopted. 

Recent ly ,  an economic s t u d y  was conducted by P a c i f i c  Science 
Research C o r p o r a t i o n  on t h e  p o s s i b i l i t y  o f  deve lop ing  a l o c a l  
g r a d i e n t  geothermal resource  a t  Wrangel l ,  Alaska. T h i s  s tudy  
i n d i c a t e d  t h a t  t h e  normal l o c a l  g r a d i e n t  f a c i l i t y  would be a b l e  t o  
economica l l y  compete w i t h  t h e  p r e s e n t  f o s s i l  f u e l  system i n  
Wrangel l .  T h i s  s p r i n g  would i n d i c a t e  t h a t  perhaps a g r e a t e r  t han  
average l o c a l  g r a d i e n t  e x i s t s  and perhaps t h e  economics a r e  b e t t e r  
than expected. 

F u r t h e r  e x p l o r a t i o n  shou ld  be under taken t o  see t h e  e x t e n t  o f  t h e  
resource,  i f  any. 
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ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROFILE 

Summer temperatures range f rom 47 t o  65°F ( 8  t o  23°C) and i n  w i n t e r  
24 t o  37°F ( -4  t o  3°C). Extremes o f  -10 t o  92°F (-23 t o  33°C) have 
been recorded. P r e c i p i t a t i o n  averages 82" (208 cm), i n c l u d i n g  76" 
(193 cm) snow. The annual h e a t i n g  degree days average 8,700. 

@ 

The dominant f l o r a  i s  t h e  c o a s t a l  western hemlock and S i t k a  spruce 
f o r e s t .  The i s l a n d  i s  p a r t  o f  one o f  t h e  ma jo r  m i g r a t i o n  s topovers  
f o r  water fowl  i n  Southeast  A laska (Se l  kregg, 1975). 

The s p r i n g s  a r e  l o c a t e d  i n  an area o f  h i g h  s e i s m i c i t y .  

KEY CONTACT: 

F o r e s t  Manager, Tongass N a t i o n a l  Forest ,  S t i k i n e  Area 

REFERENCE: 

Southeast  Regional P r o f i l e s  
D r a f t  Tongass F o r e s t  Management Plan 
Waring (1917) 
Dean J .  Weeden, USFS Personal Correspondence 
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S I T E :  B a i l e y  Ho t  Spr ings  

RESOURCE: Hot  Spr ings  

LATITUDE & LONGITUDE: 55" 59 '  N; 131" 40 '  W 

QUADRANGLE: K e t c h i  kan; T68S, R89E, CRM 

B A R R I E R :  F o r e s t  S e r v i c e  management p l a n  n o t  complete 

RECOMMENDATION: Prime development s i t e  - wood p r o c e s s i n g / t o u r i  sm 

DE S C R I  PT I ON : 

Located  w i t h i n  t h e  B e l l  Is land-Unuk P.G.R.A. , 197,210 ac res  (79,811 
hec ta res  near  B a i l e y  Ba . Th is  a rea  i s  about  50 a i r  m i l e s  (80  km) 
n o r t h  02 Ketchikan,  of? the  Behm Canal. The s p r i n g s  occu r  about  
one q u a r t e r  m i l e  up from t h e  mouth of S p r i n g  Creek, which d r a i n s  
i n t o  Lake Shelokum. Lake Shelokum, i n  t u r n ,  d r a i n s  v i a  a s teep 
cascad ing  bedrock channel i n t o  the  head of B a i l e y  Bay. The v a l l e y  
has been g l a c i a t e d  and has s lopes  between 30" and 45". Loca l  
e l e v a t i o n s  range from 349'  (106 m) t o  2,400' (731 m)(Baker, 1977). 

The s p r i n g s  l i e  between 4 0 '  (12 m) t o  150 '  (45 m) above S p r i n g  
Creek. The v a l l e y  bottom i s  f l a t  because o f  a l l u v i a l  i n f i l l .  
Bedrock a t  t h e  s p r i n g s  and v i c i n i t y  c o n s i s t s  of g r a n i t i c  i n t r u s i v e  
rocks  o f  Cretaceous age (Biekman, 1975; Smith, e t .  a l . ,  1977). 
When examined c l o s e l y ,  t h e  s p r i n g s  i s s u e  from a c r e v i c e  i n  t h e  
g r a n i t e .  The issuance o f  t h e  s p r i n g s  a t  such n o t a b l y  d i f f e r e n t  
e l e v a t i o n s  on a s teep s lope  i s  unusual and i n d i c a t e s  t h a t  t h e  
seve ra l  f i s s u r e s  a r e  n o t  c l o s e l y  connected, o r  a l l  t h e  wa te r  would 
tend  t o  f l o w  from t h e  l o w e s t  s p r i n g  (Waring, 1917). 

There a r e  n i n e  s p r i n g s  t h a t  f l o w  w i t h  an es t ima ted  99-108 gpm 
(abou t  350 lpm). Sp r ing  water  temperatures range from 45 t o  90°C 
(Baker, 1977). . Chemical ana lyses  a r e  f rom Baker, 1977. 

H S  

Phasphate, Or tho  
A1 ka l  i n i t y ,  B i ca rbona te  
A1 k a l  i n i  ty, Carbonate 
co 
C h?o r i de 
TDS 
Hardness ( T o t a l )  
F 

Se 
cu 
Ca 

i!3 

s04 

7* 
0.2* 
0.2 
0.25 

112 
11 

38* 
2 30 

28 

330" 

0.2 

2.0* 

0.002 
0.007 
0.8* 
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Na 
K 
Ag 
Pb 
Cd 
C r  
S i02  
A1 
As 
B 
Fe 
1% 
Mn 
N i  
Sb 
Zn 
Hg 
V 
Conductance (umohs/cm) 
**Temperature ( "C)  
PH 
Date 

93* 
2.0 
0.0002 
0.002 
0.0003 
0.0025 

0.01 
0.005 
0.3 
0.05 
0.1 
0.003 
0.007 
0.005 
0.001 
0.001 
0.01 

54 

3 50 
26 
8.8* 

6-7-77 

* Exceeds ADFG w a t e r  q u a l i t y  c r i t e r i a  f o r  salmon a q u a c u l t u r e  
** Temperature a t  which chemical a n a l y s i s  was accomplished. 

SOCIO-ECONOMIC:  

The sp r ings  were once developed as a r e s o r t  w i t h  a wagon t r a i l  t o  
t h e  l a k e  below. T h i s  r e s o r t  c losed  d u r i n g  W W I I .  A 3 -s ided l e a n - t o  
i s  a l l  t h a t  remains. 

The s i t e  i s  a c c e s s i b l e  o n l y  by  f l o a t  p lane  t o  Lake Shelokum. 
Spr ing  Creek V a l l e y  i s  u n s u i t a b l e  f o r  t h e  c o n s t r u c t i o n  o f  an 
a i r s t r i p  (Baker, 1977). A F o r e s t  S e r v i c e  t r a i l  ( i n  d i s r e p a i r )  
p rov ides  f o o t  access from t h e  western shore o f  B a i l e y  Bay t o  t h e  
h o t  spr ings ,  b u t  i s ,  u n s u i t a b l e  f o r  v e h i c u l a r  t r a f f i c .  

B e l l  I s l a n d  r e s o r t  i s  5 m i l e s  southeas t  of t h e  h o t  sp r ings ,  and 
c o u l d  p r o v i d e  room, board and communications f o r  work crews. 
Ketch ikan,  50 m i l e s  south, would be t h e  main l o g i s t i c s  camp w i t h  a 
ma jo r  a i r p o r t  and p o r t .  

A l l  lands i n  t h e  immediate a rea  a r e  l o c a t e d  w i t h i n  t h e  Tongass 
N a t i o n a l  Fores t .  New development i s  g e n e r a l l y  d iscouraged a t  t h i s  
t ime  because t h e  F o r e s t  S e r v i c e  i s  p r e s e n t l y  deve lop ing  a manage- 
ment p l a n  f o r  t h e  e n t i r e  Tongass Fores t .  Th is  process has produced 
severa l  f o r e s t - w i d e  p lans  g rad ing  from one t h a t  i s  resource  develop- 
ment o r i e n t e d  t o  one which i s  w i l de rness  p r e s e r v a t i o n  o r i e n t e d .  
Under these p lans,  t h e  area would p robab ly  be p laced i n  a road less  
area. 
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The area  has probab le  bedrock b u i l d i n g  c o n d i t i o n s  w i t h  p l e n t y  o f  
wood b u i l d i n g  m a t e r i a l s .  Sand and g r a v e l  a r e  l o c a t e d  near  t h e  
s i t e .  The temperatures o f  t h e  s p r i n g s  a r e  s u i t a b l e  f o r  numerous 
d i r e c t  hea t  a p p l i c a t i o n s .  Those r e l a t e d  t o  wood process ing,  aqua- 
c u l t u r e  and ba leno logy  seem most l i k e l y  t o  be u t i l i z e d  by  t h e  
F o r e s t  Serv ice .  The e l e v a t i o n  makes g r a v i t y  f e e d i n g  a l i k e l y  
p rospec t  f o r  any development. 

"The tempera ture  and f l o w  r a t e s  a r e  such t h a t  a smal l  b i n a r y  geo- 
thermal  e l e c t r i c  genera t i ng  p l a n t  c o u l d  develop perhaps 60 Kw o f  
power'', Dr. Ogle, 1976. He suggested cascading uses and a f i s h  
lodge as l o g i c a l  u t i 1  i z a t i o n s .  

Resource c o u l d  suppor t  a 30 Kw genera to r  w i t h  enough energy l e f t -  
over  t o  space h e a t  twenty  cab ins  (Ogle, 1976) .  

ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROFILE 

Ke tch i kan  i s  t h e  n e a r e s t  c l  i m a t o l o g i c a l  r e c o r d i n g  c e n t e r  f o r  t h e  
area. P r e c i p i t a t i o n  measures 154" (391 cm) i n c l u d i n g  32" (81 cm) 
snow. There may be l e s s  i n  t h e  h o t  s p r i n g s  area because of 
exposure. Average summer temperatures range from 48 t o  66°F ( 9  t o  
19°C) and w i n t e r  ranges from 30 t o  40°F (-1 t o  6°C). Minimum 
tempera ture  recorded i s  -8°F (-22°C) and maximum i s  96°F (36°C). 

Annual h e a t i n g  degree days approx imate 8,400 i n  t h i s  a rea  
(Sel  kregg, 1975). 

There  i s  adequate f r e s h  water  i n  t h e  area a t  Lake Shelokum w i t h  an 
annual f l o w  r a t e  o f  150 c f s .  T h i s  i n l e t  s t ream presents  a 
p o t e n t i a l  f l o o d  hazard. Ground wa te r  i n  $he area 3s moderate i n  
t h e  v a l l e y .  Mean annual r u n o f f  i s  8 ft. /sec./mi. . Avalanches 
a r e  no ted  on t h e  mounta in s ide .  The area  i s  one o f  h i g h  se ismi -  
c i t y .  

The dominant f l o r a  i n  t h e  area  i s  assoc ia ted  w i t h  t h e  dense western  
hemlock, S i t k a  spruce f o r e s t s .  The fauna i s  dominated by f i s h .  
The area  has e x c e l l e n t  t r o u t  and salmon f i s h i n g .  H igh  d e n s i t y  
wa te r fow l  c o n c e n t r a t i o n s  a r e  assoc ia ted  w i t h  t h e  Behm Canal. Some 
S i t k a  deer  a r e  found i n  t h e  v i c i n i t y .  

The s p r i n g s  a r e  l o c a t e d  i n  an area o f  h i g h  s e i s m i c i t y .  

KEY CONTACTS: 

W i l  l i a m  Ogle, Consu l tan t ,  Anchorage 
F o r e s t  Manager, K e t c h i  kan Area Tongass N a t i o n a l  F o r e s t  

REFERENCE: 

Ogle: V i s i t  t o  Ho t  Spr ings  
D r a f t  Tongass N a t i o n a l  F o r e s t  P lan  
Southeas t  Regional P r o f i l e s  
Baker, Aquacu l tu re  Study 
Geotherm F i l e ,  U.S.G.S. 
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BELL ISLAND 
A 

B e l l  I s l a n d  h o t  s p r i n g s  i s  l o c a t e d  on t h e  western end o f  B e l l  I s l a n d ,  
about  40 a i r  m i l e s  n o r t h  o f  Ke tch i kan  i n  sou theas te rn  Alaska. It was 
p i c k e d  as t h e  s i t e  f o r  a p o s s i b l e  demons t ra t i on  geothermally-enhanced 
salmon hatchery  i n  a r e c e n t  s tudy  conducted by  t h e  S t a t e  Department o f  
F i s h  and Game, and t h e  D i v i s i o n  o f  Energy and Power Development. The 
concensus was tha t ,  o f  t h e  seven s p r i n g s  s tud ied ,  t h e  c l i m a t e  and 
l o g i s t i c s  were most f a v o r a b l e  a t  B e l l  I s l a n d .  

The s p r i n g s  a r e  l o c a t e d  i n  T68S, R89E, of t h e  Copper R i v e r  Mer id ian .  
The s p r i n g s  i s s u e  ad jacen t  t o  a c reek  i n  t h e  f l o o r  o f  a narrow v a l l e y  
seve ra l  hundred f e e t  wide. The v a l l e y  i s  c o n f i n e d  by  30 t o  40" s lopes  
t h a t  r i s e  t o  over  1,500 f e e t  i n  e l v a t i o n  a long  southwest - t rend ing  
r i d g e s .  The creek e n t e r s  t h e  sea a t  a narrow cove, such t h a t  t h e  l a s t  
200 t o  300 f e e t  o f  t h e  s t ream a r e  t i d a l .  

Dense spruce f o r e s t  covers a1 1 o f  t h e  a d j a c e n t  Val l e y  s lopes.  The o n l y  
areas o f  l i t t l e  o r  no v e g e t a t i o n  a r e  t h e  i n t e r t i d a l  and r e s o r t  develop-  
ment areas. 

Presently, the springs are used by owners as a f i s h i n g  resort. The 
s p r i n g s  a r e  u t i l i z e d  f o r  space h e a t i n g  t h e  lodge and ad jacen t  cab ins .  A 
swimming pool u s i n g  t h e  resource  i s  a l s o  a t  t h e  r e s o r t .  

The r e s o r t  i s  t h e  main commercial e n t e r p r i s e  i n  t h e  immediate area, 
a l t h o u g h  a smal l  l o g  m i l  1 i s  a l s o  s p o r a d i c a l l y  i n  o p e r a t i o n -  ( p r o b a b l y  
r u n  by t h e  lodge owners). 

The B e l l  I s l a n d  h o t  sp r ings  r e s o r t ,  which i n c l u d e s  11.05 ac res  
sur round ing  t h e  sp r ings ,  i s  owned b y  James and V e r i s  Dykes. Sur round ing  
l ands  a r e  w i t h i n  t h e  Tongass Na t iona l  Fores t .  h e x  M in ing  Company has 
s taked  m i n i n g  c la ims  i n  t h e  v i c i n i t y  w i t h i n  t h e  c o n f i n e s  o f  t h e  N a t i o n a l  
Fores t .  

The lodge s u p p l i e s  i t s  e l e c t r i c a l  needs from a d i e s e l  genera to r .  The 
area does have a p o t e n t i a l  f o r  low head h y d r o e l e c t r i c  usage. Wood i s  an 
a p p r o p r i a t e  a l t e r n a t e  f u e l  source because o f  t h e  dense f o r e s t .  These 
forms o f  energy i n  c l o s e  p r o x i m i t y  g i v e  B e l l  I s l a n d  t h e  c a p a b i l i t y  of 
energy s e l f - s u f f i c i e n c y .  

The bedrock a t  t h e  h o t  sp r ings  s i t e  c o n s i s t s  of g r a n i t i c  i n t r u s i v e  rocks  
o f  Cretaceous t o  e a r l y  T e r t i a r y  age, i n c l u d i n g  f o l i a t e d  q u a r t z  d i o r i t e .  
Ma jo r  f r a c t u r e s  and j o i n t  p a t t e r n s  a r e  v i s a b l e  i n  t h e  bedrock. 

The topography owes i t s  form t o  i n t e n s e  g l a c i a l  scour. Even though t h i s  
g l a c i a l  scour  produced ve ry  s teep v a l l e y  w a l l s ,  t h e r e  a r e  no i n d i c a t i o n s  
o f  s lope  i n s t a b i l i t y  and t h e r e  a r e  no avalanche scars a t  o r  i n  t h e  
v i c i n i t y  o f  t h e  h o t  spr ings .  

The tempera ture  of t h e  h o t  sp r ings  i s  72°C w i t h  a f l o w  o f  113 lpm. No 
r e s e r v o i r  assessment has been made t o  date,  so i t s  e x t e n t  i s  p u r e l y  
s p e c u l a t i v e .  The age of t h e  g r a n i t e  would i n d i c a t e  t h a t  t h e  p l u t o n s  
r a d i o g e n i c  hea t  i s  p robab ly  n o t  t h e  main source o f  heat  f o r  t h e  sp r ings .  
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The model of a deep c i r c u l a t i n g  m e t e o r i c  system would f i t  B e l l  I s l a n d  
n we1 1. 

Any probable use o f  t h e  resource  would have t o  u t i l i z e  t h e  s u r f a c e  
m a n i f e s t a t i o n .  That,  i n  f a c t ,  i s  what t h e  Department o f  F i s h  and Game 
proposes i n  t h e i r  s tudy  o f  t h e  area f o r  a p o t e n t i a l  f i s h  ha tche ry .  The 
resource  i s  t hough t  t o  be s u f f i c i e n t  t o  s u s t a i n  t h e  needs o f  100,000,000 
p i n k  salmon fry. Fresh and thermal waters  a r e  s u f f i c i e n t  i n  q u a n t i t y  
and q u a l i t y  t o  meet t h e  needs of t h e  hatchery.  

The temperature and q u a l i t y  o f  t h e  s p r i n g s  a l l o w s  t h e  owners a g r e a t  
deal  o f  l a t i t u d e  i n  d e t e r m i n i n g  what use t o  make o f  t h e  resource.  Space 
hea t ing ,  a g r i c u l t u r e ,  aquacul ture,  wood d r y i n g ,  and animal husbandry 
have a l l  been proven a t  temperatures below 72°C. Wi th  t h e  p r o x i m i t y  o f  
t h e  f o r e s t  lands, c o n s i d e r a t i o n  of c o t t a g e  i n d u s t r i e s  a s s o c i a t e d  w i t h  
wood d r y i n g  m i g h t  be p r o f i t a b l e .  

The f a c i l i t i e s  proposed w i l l  be l o c a t e d  on p r i v a t e  lands.  No s p e c i a l  
p e n n i t s  w i l l  be r e q u i r e d  s i n c e  t h e  u t i l i z a t i o n  of t h e  resource  w i l l  be 
f o r  su r f a c e  man i f c s  t a t  ions.  

P r e s e n t l y ,  t h e  f o r e s t  l ands  w i t h i n  t h e  p o t e n t i a l  geothermal resource  
area (P.G.R.A.) a r e  b e i n g  i n v e n t o r i e d  t o  develop a new F o r e s t  Management 
P l a n  under p r o v i s i o n s  o f  t h e  N a t i o n a l  Organic  Act.  The F o r e s t  S e r v i c e  
has p u t  o u t  numerous management p lans  f o r  p u b l i c  comment. The p r e s e r -  
v a t i o n i s t  p lans  have B e l l  I s l a n d  l o c a t e d  i n  a r o a d l e s s  area w i t h  no 
t i m b e r  p r o d u c t i o n .  The development-or iented p lans i n c l u d e  Bel 1 I s l a n d  
i n  a m u l t i p l e  use area. The rev iew  process w i l l  produce a p l a n  w i t h i n  
t h e  n e x t  y e a r  (1979).  Under p r e s e n t  management p lans,  t h e r e  i s  a p ro -  
posed road system c o r r i d o r  i n  t h e  area t h a t  would someday hook up w i t h  
t h e  Alaska Highway System. There i s  a l s o  a con t ingency  t i m b e r  h a r v e s t  
area des igna ted  t o  t h e  sou th  o f  t h e  s i t e .  There a r e  no F o r e s t  S e r v i c e  
p lans  t o  c o n s i d e r  t h e  geothermal resource  a t  t h i s  t ime .  

The b a s i c  assumption on s c e n a r i o  development i s  t h a t  f u n d i n g  w i l l  be 
arranged th rough  t h e  S t a t e  and Federa l  governments f o r  t h e  demons t ra t i on  
o f  salmon h a t c h e r i e s .  The p l a n n i n g  and t ime  frames were developed by  
these man ag emen t agenc i e s . 
T h i s  proposed a q u a c u l t u r e  p r o j e c t  was t u r n e d  down b y  t h e  Federal  Govern- 
ment and t h e  S t a t e  p lans  t o  c o r r e c t  inadequacies i n  t h e  p r o j e c t  and 
r e s u b m i t  a t  a l a t e r  date.  
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SITE DATA SUMMARY 

SITE: BELL ISLAND 

. .Phys ica l  R e s e r v o i r  Data 

. .Temperature O C  

Surface: 72" 
Subsurface: 145' (White, 1975) 

. .Est imated N o n - E l e c t r i c  Energy P o t e n t i a l  (MBtuh* 30 y e a r s ) :  

.1 x 1 0 l 8  c a l .  (White,  1975) 

..Type o f  O v e r l a y i n g  Rock: 

. .Est imated Depth t o  Top o f  R e s e r v o i r  (me te rs ) :  
I n t r u s i v e  g r a n i t e  

. . S i t e  Land S t a t u s  

. .To ta l  Acres: P.G.R.A. - 297,210 ac res  (120,280 h e c t a r e s )  

Federa l  Acres: 296,198 
P r i v a t e :  11.05 

. .Geothermal Development S ta tus :  

B e l l  I s l a n d  H o t  Sp r ings  Resor t  u t i l i z e s  thermal waters  f o r  space 
h e a t i n g  t h e  l odge  and cabins.  There i s  a l s o  a swimming pool  t h a t  
i s  heated w i t h  t h e  geothermal resource  (Baker, 1977).  

. .Local and S t a t e  A t t i  t ude  Toward Geothermal Development: 

S t a t e  F i s h  and Game Department has been a c t i v e l y  pu rsu ing  
i n i t i a t i n g  f i s h  ha tche ry  a t  t h e  s i t e .  Concurrance has been 
r e c e i v e d  by  owner o f  sp r ings .  

..Land Use and Popu la t i on :  

Used as a f i s h i n g  r e s o r t .  Owners and employees o n l y  t r u e  
r e s i d e n t s .  The owner spends a good deal  o f  w i n t e r  i n  S e a t t l e .  

. .Comments and C r i t i c a l  Issues:  

Demonstrat ion p r o j e c t  r e j e c t e d  by  Federal  f u n d i n g  program. 
Resubmi t t a l  1 i k e l y .  
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SITE LOCATION AND PHYSICAL DESCRIPTION 

S I T E :  BELL ISLAND 

. .La t i t ude :  55" 5 6 '  N 

. .Longi tude: 131" 3 4 '  W 

. . R e c t i l i n e a r :  T68S, R89E, CRM 

. .County: None 

..Topography 

The topography o f  B e l l  I s l a n d  owes i t s  form t o  i n t e n s e  g l a c i a l  
scour imposed upon NE-SW and E-W s t r u c t u r a l  g r a i n .  Some bedrock 
exposure on v a l l e y  s ides.  S o i l  d e p o s i t s  i n  v a l l e y  a r e  t h i n  
c o l l u v i u m .  V a l l e y  s lopes a r e  s teep b u t  s t a b l e  (Baker, 1977).  

. .Present  Land Use: 

Used as f i s h i n g  l odge  and r e s o r t  area w i t h  swimming p o o l .  A l l  
f a c i l i t i e s  heated geo the rma l l y .  

. .Future Land Use Plans:  

As r e s u l t s  o f  i n v e s t i g a t i o n s  by DEPD and S t a t e  F i s h  and Game, i t  
has been recommended f o r  i n s t a l  l a t i o n  o f  f i s h  h a t c h e r y  u t i 1  i z i n g  
t h e  geothermal resource.  

. .Aes the t i cs :  

As w i t h  most of sou theas t  Alaska, t h e  area i s  one o f  l u s h  v i r g i n  
f o r e s t s .  I t  i s  a w i l d  l a n d  o f  i n s p i r a t i o n a l  beauty.  

. . H i  s t o r i c a l  /Archaeol  o g i c a l  S i g n  i f  icance:  

No known s i g n i f i c a n c e  o t h e r  than  r e s o r t .  The r e s o r t  i t s e l f  has 
been u t i l i z e d  s i n c e  around t h e  t u r n . o f  t h e  cen tu ry .  

GEOLOG ICAL/GEOPHYS ICAL DESCRIPTION 

SITE: BELL ISLAND 

. .Geologic D e s c r i p t i o n :  (Baker, e t .  a l . ,  1977) 

Bedrock a t  t h e  s i t e  and i n  t h e  v i c i n i t y  c o n s i s t s  of g r a n i t i c  i n t r u -  
s i v e  r o c k s  o f  Cretaceous t o  e a r l y  T e r t i a r y  age, i n c l u d i n g  f o l i a t e d  
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q u a r t z  d i o r i t e ,  g r a n o - d i o r i t e ,  and q u a r t z  monzoni te  (Biekman, 1975; 
Smith, e t .  a l ,  1977). Ma jor  f r a c t u r e  and j o i n t  p a t t e r n s  t r e n d i n g  
eas t -west  and nor theas t -southwest  a r e  v i s i b l e  i n  t h e  bedrock from 
i n s p e c t i o n  o f  a e r i a l  photographs. Evidences o f  s l i c k e n s l  ides  on 
t h e  rocks  near  t h e  sp r ings  g i v e  i n d i c a t i o n  o f  some f a u l t i n g  i n  t h e  
v i c i n i t y .  T h i s  f a u l t i n g  may a l l o w  t h e  escape o f  deep-seated h o t  
w a t e r  a long  t h e  we1 l-marked f i s s u r e ,  presumably o f  f a u l t  o r i g i n  
from which t h e  s p r i n g s  r i s e  (Waring, 1917) .  

. .Geophysical Summary: (Py le ,  1975) 

There has been a l i m i t e d  se ismic  p r o f i l e  ob ta ined  t o  de termine 
depth  o f  sediment and ground water  c h a r a c t e r i s t i c s .  The r e s u l t s  
i n d i c a t e  t h a t  t h e  sediments a r e  much deeper than a n t i c i p a t e d  (50 ' )  
and t h i s  i s  p robab ly  due t o  f a u l t i n g .  T h i s  has been t h e  o n l y  
geophysics conducted i n  t h e  area. 

. .Geologic  Hazards: (Py le ,  1978) 

Ear thquakes a r e  common i n  t h e  area. There a r e  a l s o  some pre-  
c a r i o u s l y  ba lanced rocks  on t h e  canyon w a l l s .  

RESERVOIR CHARACTERISTICS 

SITE: BELL ISLAND 

. .Reservo i r  Temperature (White, 1975) 

. .Sur face:  72°C 

.Subsurface: 145°C 

. .Geochemical (White, 1975) 

Si02:  140 

..Flow Rates: 30 gpm (113 lpm) (Baker, 1977) 

. .pH: 8.9 (Baker, 1977) 

. .To ta l  D i  ssol  ved Sol i d s :  700 

. . F l u i d  Chemist ry :  

H S  0.02* 
0.14* 
0.6 
0.1 Phasphate, Or tho  

A1 k a l  i n i  ty, Carbonate 0.4 
0.1 

;!3 

A1 ka l  i n i t y ,  B icarbonate  57 
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Chl o r  i d e  
TDS 
Hardness (Total  ) 
F 

Se O4 
c u  
Ca 
Na 
K 
Ag 
Pb 
Cd 
Cr 
Si02  
A1 
As 
B 
Fe 
@I 
Mn 
N1 
Sb 
Zn 
Hg 
V 
Conductance (umohs/cm) 
**Temperature ( " C )  
PH 
Date 

174* 
700* 

1 7  

1175* 
3.15 

0.01 
0.008 
6.0" 

7.2* 
0.0002 
0.004 
0.0003 
0.0012 

0.01 
0.02 
0.01 
0.47 
0.2 
0.005 
0.025 
0.01 
0.001 
0.001 
0.01 

300* 

55 

800 
25 

8.9* 
6-8-77 

* Exceeds ADFG w a t e r  q u a l i t y  c r i t e r i a  f o r  salmon a q u a c u l t u r e  
** Temperature a t  which chemical a n a l y s i s  was accomplished. 

(Baker, 1977) 

. .Est imated Non-Electr ic  Energy Potential  ( M B t u h  30 years) :  

.1 x 1Ol8 c a l .  ( S p e c u l a t i v e )  (White, 1975) 
2 . .Subsurface Area o f  Reservoi r :  1 .5  km 

LAND OWNERSHIP AND LEASING 

SITE: B E L L  ISLAND 

..Land Ownership: James & Veris Dykes 

. .Total  Acres: 297,310 

Federal  Acres: 297,000 (FS Lands) 
P r i v a t e  Acres: 11.05 ( a t  Bell I s l a n d )  



. .Land Leased: 11.05 l eased  t o  S t a t e  f o r  Hatchery 

. . T e n t a t i v e  Lease S a l e  Dates: 

..Summary o f  Leas ing  S t a t u s  and Needs: 

None 

No i n t e r e s t  i n  l e a s i n g  f e d e r a l  l ands  has been shown. 

GEOTHERMAL DEVELOPMENT STATUS 

SITE: BELL ISLAND 

. .Present Development S ta tus :  

Space h e a t i n g  f o r  cabins,  lodge. S p r i n g  f e d  swimming pool .  The 
f i s h i n g  r e s o r t  has been one o f  A l a s k a ' s  most p o p u l a r  r e s o r t  areas. 
The c a p a c i t y  o f  t h e  r e s o r t  i s  t h e  l i m i t i n g  f a c t o r  i n  i t s  u t i l i -  
z a t i o n .  F i v e  o f  t h e  s p r i n g s  a r e  p r e s e n t l y  con ta ined  i n  a c o n c r e t e  
bas in .  There i s  a p i p e  supp ly  system t h a t  d e l i v e r s  t h e  thermal 
water  t o  t h e  end use i n  space h e a t i n g  and t h e  swimming pool (Ogle, 
1974). 

. .P ro jec ted  o r  Planned Development: 

S t a t e  F i s h  and Game Department, i n  c o n j u n c t i o n  w i t h  t h e  Energy 
O f f i c e ,  has been a c t i v e l y  pu rsu ing  t h e  development o f  a salmon 
h a t c h e r y  p r o t o t y p e  u t i 1  i z i n g  t h e  geothermal resource.  T h i s  
h a t c h e r y  would u t i l i z e  t h e  e n t i r e  o u t p u t  o f  t h e  s p r i n g .  It would 
have a c a p a c i t y  o f  10 m i l l i o n  smol t  f i s h .  

The p r o j e c t  would i n c l u d e  t h e  c o n s t r u c t i o n  o f  a modular h a t c h e r y  
which w i l l  be mounted on an ocean-going barge. The use o f  t h e  
h a t c h e r y  would be f o r  i n c u b a t i o n  o f  25,000 coho salmon eggs a t  one 
t ime .  The demons t ra t i on  would l a s t  s i x  yea rs .  T o t a l  c o s t  would be 
$1.6 m i l l i o n  under p resen t  p r i c e  schedules. The e n t i r e  con- 
s t r u c t i o n  phase would o n l y  take  one y e a r .  

INSTITUTIONAL CONS1 DERATIONS 

S I T E :  BELL ISLAND 

. . I n s t i t u t i o n a l  Requirements: 

I f  F o r e s t  S e r v i c e  lands a r e  t o  be leased, t h e  procedures o u t l i n e d  
i n  T i t l e  43 CFR f o r  geothermal l e a s i n g  must be fo l l owed .  On 
p r i v a t e  lands, such as t h i s  development, t h e r e  a r e  no s p e c i a l  
requ i remen ts  a t  t h i s  t i m e  t o  develop t h e  resource.  Q 
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. .Agency and Pub1 i c  A t t i  tudes: 

Owner of r e s o r t  has worked c l o s e l y  w i t h  S t a t e  agencies i n  p u r s u i t  
of salmon h a t c h e r y  s tudy .  

. .S ta tus  o f  Requirements ( i . e . ,  E I A / E I S  Requirements):  

F o r e s t  S e r v i c e  i s  i n  t h e  process o f  deve lop ing  work scenar ios  f o r  
t h e  e n t i r e  Tongass N a t i o n a l  Fo res t .  These eval  u t i o n s  w i l l  
determine many o f  t h e  answers t o  E I S ' s  f o r  t h e  area. 

ENVIRONMENTAL FACTORS 

S I T E :  BELL ISLAND (FROM UNUK RIVER) 

. . CLIMATE 

. .Average Temperature: 

Summer: 43 t o  69°F ( 6  t o  21°C) 
Win te r :  14 t o  36°F (-10 t o  2°C) 
Flinimum: -2°F (-19°C) 
Maximum: 84°F (29°C) 

. .Degree Days (Annual j: 8,400 

. . A I R  QUALITY: Good 

,.WATER QUALITY: 

1.  Creek runs through r e s o r t  54 c f s ,  annual f l o w .  
2. 
3. Geothermal waters  h i g h  fecal  c o l l i f o r m  coun t  exceeds aqua- 

4. Mean annual r u n o f f :  9 ft. /sec. /mi.  

M ino r  q u a n t i t i e s  o f  ground wa te r  ( s h a l l o w  bedrock) .  

c u l t u r e  s tandards (Baker, j 9 7 7 ) .  2 

. .BIOLOGICAL 

..Dominant F l o r a :  Spruce, hemlock spruce 

. .Dominant Fauna: 

B l a c k  bear, salmon, wa te r fow l  range near  ma jo r  f i s h  stream. 

..Endangered Species:  

Fauna: Some eagles,  b u t  n o t  a problem w i t h  t h e  t y p e  o f  
devel  opment considered.  
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TRANSPORTATION AND UT I L I T  I ES 

SITE: BELL ISLAND 

. .U t i1  i ty o r  Energy Transmiss ion C o r r i d o r s  and F a c i l  i t i e s :  

None a t  p resen t .  P o t e n t i a l  hydro s i t e s  a r e  no ted  i n  area (Corps o f  
Engineers) .  A proposed energy c o r r i d o r  i s  l o c a t e d  t o  t h e  e a s t  end 
of t h e  i s l a n d  under  p resen t  management system. Probably  negated b y  
c r e a t i o n  of M i s t y  F j o r d s  N a t i o n a l  Monument. 

. . T r a n s p o r t a t i o n  C o r r i d o r s  o r  F a c i l i t i e s :  

None. Proposed l a n d  t r a n s p o r t a t i o n  c o r r i d o r  on main i s l a n d s  t o  
sou th  t h a t  would e v e n t u a l l y  hook up w i t h  Alaska Highway i n  Canada. 
S u b j e c t  t o  change (USFS). P robab ly  negated b y  c r e a t i o n  o f  M i s t y  
F j o r d s  N a t i o n a l  Monument. 

PO P IJ LA T I 0 N 

SITE: BELL ISLAND 

..General D e s c r i p t i o n  o f  Popu la t i on :  

The o n l y  y e a r  round r e s i d e n t s  a r e  t h e  owners and o p e r a t o r s  of t h e  
h o t  s p r i n g s  r e s o r t .  With t h e  l i m i t e d  p r i v a t e  acreage i n  t h e  area, 
i t  i s  d o u b t f u l  t h a t  much growth w i l l  occu r  i n  p o p u l a t i o n .  

. . Econ omi cs : 

. .Present  Land Use: 

The F o r e s t  S e r v i c e  i s  p r e s e n t l y  c o n s i d e r i n g  p u b l i c  i n p u t  on 
t h e  r e d r a f t i n g  o f  i t s  Tongass N a t i o n a l  F o r e s t  P lan  under 
p r o v i s i o n s  o f  t h e  Organic and Wi lderness Act. Several  p lans  
have been made a v a i l a b l e  f o r  p u b l i c  comment a t  t h i s  t ime.  The 
p h i l o s o p h y  behind t h e  p lans  r u n  from p r e s e r v a t i o n i s t  t o  de- 
velopment. The two c l a s s i f i c a t i o n s  t h a t  predominate t h e  Bel l 
I s l a n d  area a r e  road less  area and m u l t i p l e  use. A f i n a l  p l a n  
w i l l  be drawn t o g e t h e r  f o r  p u b l i c  comment from i n p u t  i n t o  
these  a l t e r n a t i v e s .  The eventual  outcome w i l l  be a new manage- 
ment p l a n  f o r  t h e  f o r e s t  t h a t  shou ld  be o u t  i n  1979. Under 
p r e s e n t  management systens, a proposed l a n d  t r a n s p o r t a t i o n  
c o r r i d o r  has been designed t h a t  would c r o s s  t h e  Behm Canal 
e a s t  o f  Bel 1 I s l a n d .  The F o r e s t  S e r v i c e  has a l s o  des ignated a 
p o r t i o n  o f  R e v i l l a g i g e d o  I s l a n d ,  sou th  o f  B e l l  I s l a n d ,  a 
con t ingency  f o r e s t  s a l e  area. 

Note: N a t i o n a l  Monument has been e s t a b l i s h e d  i n  v i c i n i t y ,  
does n o t  appear t o  a f f e c t  t h e  h o t  s p r i n g s .  
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S I T E :  Barton-Saks 

RESOURCE: Ho t  Sp r ings  

LATITUDE & LONGITUDE: 55' 52 '  N; 131' 0 5 '  W 

QUADRANGLE: Ketch ikan,  T69S, R94E 

B A R R I E R :  F o r e s t  S e r v i c e  Management p l a n  i ncomp le te  

RE COMiFlEN DAT I ON : Ex p l  o r a  t i on 

DE S C R I  PT I ON : 

Located on t h e  p e r i p h e r y  o f  t h e  B e l l  Is land-Unuk R i v e r ,  297,210 
ac res  (120,280 h e c t a r e s ) .  The group o f  h o t  s p r i n g s  on t h e  e a s t e r n  
s i d e  of Behm Canal, about 10 m i l e s  (16 km) southeastward o f  t h e  
mouth of Unuk R i v e r  and 5 m i l e s  ( 8  km) sou theas t  o f  Saks Cove, was 
r e p o r t e d  i n  1917 (Waring, 1917). 

The s p r i n g s  a r e  s a i d  t o  be s i m i l a r  i n  genera l  c h a r a c t e r  t o  Re11 
I s l a n d  h o t  s p r i n g s ,  y i e l d i n g  approx ima te l y  an equal amount o f  
s c a l d i n g  w a t e r  t h a t  i s  s l i g h t l y  su lphu ra ted  (abou t  50 lpm) (Waring, 
1917). The water  i ssues  i n  p a r t  a t  t h e  rocky  shore and i n  p a r t  
d i r e c t l y  from a f i s s u r e  i n  g r a n i t e  200 f e e t  back from t h e  shore. 
The c o n j e c t u r e  t o  t h e  genesis  of t h e  s p r i n g s  a r e  t h a t  t h e y  a r e  t h e  
r e s u l t  o f  t h e  escape o f  deep-seated w a t e r  a long  f i s s u r e s  i n  t h e  
f a u l t e d  and f r a c t u r e d  g r a n i t i c  rocks  t h a t  cove r  an e x t e n s i v e  a rea  
i n  t h e  r e g i o n  (Waring, 1917).  

The area i s  p a r t  of t h e  Boundary range and t h e  topography i s  t h a t  
o f  deep U-shaped v a l l e y s  and numerous f j o r d s .  The mountains a r e  
bordered by  c l i f f s  t h a t  p lunge i n t o  t h e  sea. Most streams f l o w  t o  
t h e  southwest across t h e  range. 

To t h e  e a s t  o f  Behm Canal, a m a j o r  segment o f  t h e  c o a s t  range 
l i neamen t  c u t s  th rough  t h e  mountains.  T h i s  f a u l t  g e n e r a l l y  
separates t h e  metamorphosed Pa leozo ic  rocks  o f  t h e  Behm Canal a rea  
from t h e  g r a n i t i c  i n t r u s i v e s  o f  t h e  mountains t o  t h e  e a s t .  

SOCIO-ECONOMIC : 

The a rea  around t h e  h o t  s p r i n g s  i s  l o c a t e d  w i t h i n  t h e  Tongass 
N a t i o n a l  F o r e s t .  New development i s  g e n e r a l l y  d iscouraged a t  t h i s  
t i m e  because t h e  F o r e s t  S e r v i c e  i s  deve lop ing  a management p l a n  f o r  
t h e  e n t i r e  Tongass N a t i o n a l  Forest .  T h i s  process has produced 
numerous f o r e s t - w i d e  p l a n s  g r a d i n g  from one t h a t  i s  resource  de- 
v e l  opment o r i e n t e d  t o  one which i s  w i l d e r n e s s  p r e s e r v a t i o n  
o r i e n t e d .  The Bar ton  Saks s p r i n g s  a r e  i n  o r  nea r  t h e  area o f  a 
proposed M i s t y  F j o r d s  w i l de rness  area i n  a l l  t h e  p lans.  The a rea  
appears t o  have a f u t u r e  management c l a s s i f i c a t i o n  o f  a t  l e a s t  
r o a d l e s s  area. On December 1, 1978, t h i s  area was i n c l u d e d  i n  
M i s t y  F j o r d s  N a t i o n a l  Monument under P u b l i c  Land Order  #5654. T h i s  
was done under  a u t h o r i t y  o f  t h e  1906 A n t i q u i t i e s  Ac t .  
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The n e a r e s t  p o p u l a t i o n  c e n t e r  i s  Ketch ikan,  45 m i l e s  (72 km) by  a i r  
t o  t h e  southwest. B e l l  I s l a n d  i s  30 m i l e s  ( 4 8  km) t o  t h e  west. 
There a r e  no permanent r e s i d e n t s  i n  t h e  s p r i n g s  area. Q 
The genera l  concensus of t h e  F o r e s t  S e r v i c e  i s  t h a t  t h e  area w i l l  
n o t  be developed i n  t h e  near  f u t u r e .  The area  i s  j u s t  o u t  o f  t h e  
j u r i s d i c t i o n  o f  t h e  K e t c h i  kan Gateway Borough. 

ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROF1 LE 

The n e a r e s t  r e c o r d i n g  s t a t i o n  i s  t h e  Unuk R i v e r  r e c o r d i n g  s t a t i o n .  
The summer temperatures average 43 t o  69°F ( 6  t o  20°C) and w i n t e r  
14 t o  36°F ( -10 t o  2°C). Extremes of -2 t o  84°F (-19 t o  29°C) have 
been recorded.  The h e a t i n g  degree days a r e  i n  t h e  neighborhood o f  
7,500. 

The dominant f l o r a  i s  t h a t  of t he  coas ta l  wes tern  hemlock and S i t k a  
spruce f o r e s t s .  The area has been no ted  as an area  abundant i n  
mounta in goats  and moose. T h i s  a rea  has m a j o r  anadromous f i s h  
streams and i s  cons idered a key water fowl  range (Selkregg,  1976). 

The s p r i n g s  a r e  i n  an area  o f  h i g h  s e i s m i c i t y .  

KEY CONTACTS : 

F o r e s t  Manager, Tongass Na t iona l  Fores t ,  Ke tch ikan area  

RE FE RE N C E : 

Southeas t  Regional P r o f i l e s  
D r a f t  Tongass F o r e s t  Management P lan  
Waring, 1917 
P u b l i c  Land Order #5654 

A 

522 



SITE: Unuk 

A RESOURCE: Reported H o t  Sp r ings  (Waring, 1917) 

LATITUDE & LONGITUDE: 56" 08 '  N; 131" 0 0 '  W 

QUADRANGLE : Brad f  i e l  d Canal ; T66S, R93E 

B A R R I E R :  F o r e s t  Management P l a n  i ncomp le te  

RECOMMENDATION: Expl o r a t i o n  

DESCRIPTION: 

These h o t  s p r i n g s  a r e  r e p o r t e d  on t h e  n o r t h  bank o f  t h e  Unuk R i v e r  
w i t h i n  t h e  B e l l  I s l a n d  llnuk R i v e r  P.G.R.A., 197,210 a c r e s  (79,810 
h e c t a r e s ) .  The s p r i n g s  a r e  l o c a t e d  6 m i l e s  ( 9  km) above t h e  mouth. 
I t  i s  b e l i e v e d  t o  have r a t h e r  a smal l  f l o w  and i s  n e i t h e r  v e r y  h o t  
n o r  n o t a b l y  m i n e r a l i z e d .  The wa te r  p r o b a b l y  i ssues  from f i s s u r e s  
i n  t h e  g r a n i t i c  m a t e r i a l  t h a t  c o n s t i t u t e s  t h e  c o u n t r y  r o c k  o v e r  
l a r g e  areas i n  t h e  r e g i o n  (Waring, 1917).  

T h i s  area around t h e  r e p o r t e d  l o c a t i o n  of t h e  s p r i n g s  c o n s i s t s  o f  
i n t r u s i v e  g r a n i t i c s ,  p r o b a b l y  Cretaceous g r a n i t i c s  a s s o c i a t e d  w i t h  
t h e  c o a s t  range b a t h o l i t h .  

S O C I O - E C O N O M I C :  

The area around t h e  Unuk R i v e r  h o t  s p r i n g s  a r e  w i t h i n  t h e  Tongass 
N a t i o n a l  Fo res t .  The n a t i o n a l  f o r e s t  i s  i n  t h e  process o f  formu- 
l a t i n g  a f o r e s t  management p l a n  f o r  t h e  Tongass N a t i o n a l  Fo res t .  
Numerous p lans  have been prepared t h a t  range i n  p h i l o s o p h y  f rom 
resource  development t o  w i l  derness p r e s e r v a t i o n .  These p lans  a r e  
now be ing  rev iewed t o  f o r m u l a t e  a concensus management p l a n  t h a t  
shou ld  be o u t  i n  1979 f o r  p u b l i c  rev iew.  

Under t h e  p lans s e t  f o r t h ,  t h e  Unuk R i v e r  has been proposed as 
e v e r y t h i n g  from a m u l t i p l e  use a rea  t o  recommendations t o  i n c l u d e  
t h e  area i n  t h e  N a t i o n a l  Wi lderness System i n  t h e  M i s t y  F j o r d s  
s tudy  area. Under p r e s e n t  management plans, a l a n d  t r a n s p o r t a t i o n  
c o r r i d o r  proposal  has been i d e n t i f i e d  a long  t h e  n o r t h  shore o f  t h e  
Unuk R i v e r .  The Unuk R i v e r  i s  one o f  t h e  few c o r r i d o r s  through t h e  
c o a s t  range t h a t  a road  c o u l d  be b u i l t .  T h i s  area now appears 
i n c l u d e d  i n  M i s t y  F j o r d s  N a t i o n a l  Monument. ( P u b l i c  Land Order  
#5654, December 1, 1978). T h i s  was done under  a u t h o r i t y  o f  t h e  
1906 A n t i q u i t i e s  Act.  

There a r e  some p r i v a t e  l ands  l o c a t e d  a t  t h e  mouth o f  t h e  Unuk 
R i v e r .  Pa ten ts  USS 2667, USS 1445, USS 2629, USS 2320 and 
USS 2740. These a r e  homestead pa ten ts .  

The n e a r e s t  l o g i s t i c s  c e n t e r  would be B e l l  I s l a n d ,  25 m i l e s  ( 4 0  km) 
t o  t h e  southwest. The n e a r e s t  s e t t l e m e n t  would be Ketch ikan,  80 
m i l e s  (120 km) t o  t h e  southwest.  
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ENVIRONMENT: EXTRACTED FROM SOUTHEAST REG IOFIAL PROF1 LE 

The summer temperatures range f rom 43 t o  69°F ( 6  t o  21°C). W in te r  
tempera tures  a r e  from 14 t o  36°F (-10 t o  2°C). Extremes have been 
recorded from -2 t o  84°F (-19 t o  29°C). Hea t ing  degree days 
approach 7,500. 

The dominant f l o r a  i s  t h a t  o f  t h e  coas ta l  wes tern  hemlock and S i t k a  
spruce f o r e s t .  

The r e p o r t e d  fauna o f  t h e  r e g i o n  i n c l u d e s  mounta in goats  and moose 
i n  s i g n i f i c a n t  numbers. The area  i s  a key water fowl  range, as w e l l  
as  Unuk R i v e r  be ing  a ma jo r  anadromous f i s h  stream. 

The s p r i n g s  a r e  l o c a t e d  i n  an area  o f  h i g h  s e i s m i c i t y .  

@ 

A l p i n e  tund ra  i s  dominant above t i m b e r l i n e .  

KEY CONTACT: 

F o r e s t  Manager, Tongass Na t iona l  Fores t ,  Ke tch i kan  

REFERENCE: 
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Southeas t  Regional P r o f i l e  
D r a f t  Tongass N a t i o n a l  F o r e s t  Management P lan  
Waring (1 917) 
U.S. P.L.O. #5654 



S I T E :  West Shakes 

RESOURCE: H o t  Sp r ings  (Waring, 1965) 

LATITUDE & LONGITUDE: 56" 42 '  N; 132" 1 2 '  W 

QUADRANGLE: Petersburg,  C-1  , T59S, R84E, CRM 

BARRIER:  F o r e s t  S e r v i c e  Management Plan n o t  complete 

RECOMMENDATION: Expl o r a  t i on 

DESCRIPTION: 

Located w i t h i n  t h e  S t i k i n e  R i v e r  P.G.R.A. , 137,580 ac res  (55,678 
hec ta res ) .  
R ive r ,  18 m i l e s  (29 km) n o r t h e a s t  o f  Wrangel l  (Waring, 1965).  The 
h o t  s p r i n g s  i s s u e  from a l l u v i u m  o v e r l a y i n g  i n t r u s i v e  g r a n i t e s .  
These g r a n i t e s  a r e  Cretaceous i n  age, and a s s o c i a t e d  w i t h  t h e  c o a s t  
range b a t h o l i t h .  O the r  s p r i n g s  a r e  found i n  t h e  area t o  t h e  e a s t  
(Grea t  S t i k i n e  c h i e f  shakes h o t  s p r i n g s ) .  F u r t h e r  e a s t  i n  Canada, 
28 h o t  s p r i n g s  a r e  found. Normal r a d i o g e n i c  h e a t  sources from t h e  
b a t h o l i t h  a r e  n o t  t hough t  t o  be t h e  h e a t  source f o r  t h i s  s p r i n g .  
Con jec tu re  by a prominent  g e o l o g i s t  i s  t h a t  a h i g h  h e a t  f l o w  m i g h t  
be found i n  t h e  area, perhaps r e l a t e d  t o  c o n t i n e n t a l  b u r i a l  o f  an 
ex tens ion  o f  t h e  Juan de Fuca Rise. 

The s p r i n g s  a r e  l o c a t e d  on t h e  n o r t h  s i d e  o f  t h e  S t i k i n e  

The c o a s t  range l i neamen t  f a u l t  system i s  l o c a t e d  t o  t h e  west o f  
t h e  s p r i n g s  area. Associated f a u l t s  a r e  found i n  t h e  v i c i n i t y  o f  
t h e  sp r ings .  The immediate area has been h e a v i l y  g l a c i a t e d .  

No e x p l o r a t i o n  o r  assessment of t h e  s p r i n g s  has been conducted t o  
de te rm ine  t h e  geothermal p o t e n t i a l .  

SOCIO-ECONOMIC:  

The l a n d  around t h e  s p r i n g s  area i s  under t h e  iiianagement o f  t h e  
U.S. F o r e s t  Se rv i ce .  The F o r e s t  S e r v i c e  i s  i n  t h e  process of 
deve lop ing  a management p l a n  f o r  t h e  e n t i r e  Tongass N a t i o n a l  Forest .  
Numerous management p lans  have been proposed and have been p u t  o u t  
f o r  p u b l i c  comment. The S t i k i n e  area has been proposed t o  be 
i n c l u d e d  i n  t h e  n a t i o n a l  w i l de rness  system i n  many o f  t h e  p lans.  
O the r  p lans  would have t h e  area des igna ted  as m u l t i p l e  use l ands  
which would p e r m i t  development (USFS). 

Under p r e s e n t  management, t h e r e  i s  a proposed l a n d  t r a n s p o r t a t i o n  
c o r r i d o r  t h a t  would r u n  i n  t h e  v i c i n i t y  of t h e  s p r i n g s .  
R i v e r  i s  one of t h e  few c o r r i d o r s  i n  which a road c o u l d  be b u i l t  
t h rough  t h e  rugged c o a s t  range. The area i s  a l s o  des igna ted  a h i g h  
use area by  t h e  F o r e s t  S e r v i c e  (USFS). 

The S t i k i n e  

There a r e  no y e a r  round r e s i d e n t s  i n  t h e  area. The obv ious s t a g i n g  
a rea  would be Wrangel l  t o  t h e  southwest. The economy t h e r e  i s  
based on t i m b e r  and f i s h e r i e s .  
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Balenology i s  an a p p l i c a t i o n  t h a t  c o u l d  be e n v i s i o n e d  i n  t h i s  area 
u t i 1  i z i n g  t h e  geothermal resource.  Q 

ENVIRONMENT: EXTRACTED FROM 'SOUTHEAST REGIONAL PROFILE 

Wrangell  i s  t h e  n e a r e s t  c l i m a t o l o g i c a l  s t a t i o n  t o  t h e  s p r i n g s  area. 
Summer temperatures range from 47 t o  65°F ( 8  t o  23°C) and w i n t e r  24 
t o  37°F ( - 4  t o  3°C). Extremes have been reco rded  from -10 t o  92°F 
(-23 t o  33°C). P r e c i p i t a t i o n  averages 82" (208 cm), i n c l u d i n g  76" 
(193 cm) o f  snow. P r e c i p i t a t i o n  shou ld  be h i g h e r  i n  t h e  s p r i n g s  
a rea  acco rd ing  t o  t h e  p r o j e c t i o n  f o r  mean annual r u n o f f ,  which i s  
10 cu. f t . /sec./sq.mi. Wind speeds average 9.0 knots  i n  Wrangell ,  
which has more exposure t o  t h e  open waters.  The annual h e a t i n g  
degree days average 8,700. 

The S t i k i n e  R i v e r  system i s  one o f  t h e  l a r g e s t  m i g r a t i o n  s topovers 
f o r  water fowl  i n  sou theas t  Alaska. The s p r i n g s  area has h i g h  
h a b i t a t e ,  as w e l l  as a s t h e t i c  va lues  t h a t  must be eva lua ted  a g a i n s t  
t h e  development p o t e n t i a l .  

The dominant f l o r a  i s  t h e  c o a s t a l  western hemlock and S i t k a  spruce 
f o r e s t .  Moose and goats  a r e  t h e  prominent  mammals i n  t h e  area. 

The s p r i n g s  a r e  l o c a t e d  i n  an area o f  h i g h  s e i s m i c i t y .  

KEY CONTACT: 

F o r e s t  Manager, S t i  k i n e  Area, Tongass N a t i o n a l  F o r e s t  

REFERENCE: 

D r a f t  Tongass N a t i o n a l  F o r e s t  P l a n  
Southeast Regional  P r o f i l e s  
Waring (1 965) 
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SITE: South S t i k i n e  

RESOURCE: Hot  Sp r ings  (Waring, 1965) 

LATITUDE & LONGITUDE: 56" 38 '  N; 132" 15 '  W (Approx. )  

QUADRANGLE: Petershurg,  C-1 , T60S, R83E, CRM 

BARRIER:  F o r e s t  Management P l a n  i ncomp le te  

RECOMMENDATION: E x p l o r a t i o n  

D E S C R I P T I O N :  

Located w i t h i n  t h e  S t i k i n e  R i v e r  P.G.R.A., 137,580 a c r e s  (55,678 
h e c t a r e s ) .  The s p r i n g s  a r e  l o c a t e d  8 m i l e s  ( 1 0  km) n o r t h  o f  
Wrangel l  on t h e  s o u t h  s i d e  o f  t h e  S t i k i n e  R i v e r  (Waring, 1965). 
The r o c k s  a s s o c i a t e d  w i t h  t h e  h o t  s p r i n g s  a r e  p robab ly  s l a t e ,  
p h y l l i t e ,  q u a r t z i t e  and s c h i s t  w i t h  i n t e r l a y e r e d  beds o f  marb le  and 
gneiss.  These r o c k s  range from O r d o v i c i a n  t o  J u r a s s i c  o r  Cre- 
taceous i n  age. G r a n i t i c  igneous r o c k s  r a n g i n g  f rom O r d o v i c i a n  t o  
T e r t i a r y  i n  age o,utcrop bo th  e a s t  and west o f  t h e  band o f  Pa leozo ic  
rocks.  These igneous rocks  a r e  a s s o c i a t e d  o r  a r e  p a r t  o f  t h e  c o a s t  
range b a t h o l i t h .  The c o a s t  range l i n a m e n t  f a u l t  system, which 
t r e n d s  no r thwes t  t h e  l e n g t h  o f  sou theas te rn  Alaska i s  l o c a t e d  
w i t h i n  a few m i l e s .  

The c o a s t  range b a t h o l i t h  i n  t h i s  a rea  i s  cons ide red  t o o  o l d  f o r  a 
normal r a d i o g e n i c  h e a t  source (Fo rbes ) .  Yet, f o u r  separa te  s p r i n g s  
systems a r e  l o c a t e d  a long  t h e  American p a r t  o f  t h e  S t i k i n e  R i v e r  
system. Numerous h o t  s p r i n g s  (28) a r e  r e p o r t e d  on t h e  Canadian 
p o r t i o n  o f  t h e  S t i k i n e  d ra inage  as w e l l .  Con jec tu re  by  a p rominen t  
g e o l o g i s t  i s  t h a t  a h i g h  h e a t  f l o w  i s  p o s s i b l e  i n  t h i s  area, 
perhaps assoc ia ted  w i t h  a b u r i e d  e x t e n s i o n  o f  t h e  Juan de Fuca 
Rise. 

The e n t i r e  area has been h e a v i l y  g l a c i a t e d .  

SOC I O-ECONOMI C : 

The P a c i f i c - S i e r r a  C o r p o r a t i o n  r e c e n t l y  completed an economic s t u d y  
on l o c a l  g r a d i e n t  a p p l i c a t i o n s  o f  geothermal energy a t  s i x  towns i n  
Alaska. Wrangel l ,  Alaska, e i g h t  m i l e s  t o  t h e  southwest,  was one o f  
t h e  towns s tud ied .  The r e s u l t s  o f  t h i s  s tudy  i n d i c a t e  t h a t  geo- 
thermal energy i n  Wrangel 1 c o u l d  economical l y  compete w i t h  t h e  
p r e s e n t  f o s s i l  f u e l  system used t h e r e .  The assumption was made 
t h a t  an a q u i f e r  would be found a t  a depth based on t h e  wor ldw ide  
g r a d i e n t  norm. T h i s  a q u i f e r  would c o n t a i n  wa te r  a t  temperatures 
s u i t a b l e  f o r  space hea t ing .  

There a r e  4,800 people i n  t h e  Wrangel l - P e t e r s b u r g  area. Wrangel l  
i t s e l f  has a p o p u l a t i o n  o f  2,029. U n f o r t u n a t e l y  a channel e x i s t s  
between Wrangel l  and t h e  s p r i n g s  area. The economic base i s  i n  t h e  
f o r e s t  and f i s h i n g  i n d u s t r i e s .  Band and sawmi l l s  w i t h  a s s o c i a t e d  
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barkers ,  ch ippers ,  
P r i n c i p l e  woods a r e  
under  t h e  ausp ices  
salmon cannery i s  

The lands  immediate 

and p l a n n i n g  m i l l s  a r e  found i n  Wrangel l .  
spruce and hemlock. The produc ts  a r e  expor ted  
o f  t h e  p a r e n t  Alaska Pu lp  Co. of Tokyo. A 
a1 so l o c a t e d  i n  Wrangell  (Sel  kregg, 1976) 

y around t h e  h o t  s p r i n g s  a r e  managed by  t h e  
N a t i o n a l  F o r e s t  Serv ice .  The F o r e s t  S e r v i c e  i s  p r e s e n t l y  i n  t h e  
process o f  deve lop ing  a management p l a n  f o r  t h e  Tongass N a t i o n a l  
Fores t .  Numerous p lans  have been p u t  o u t  f o r  p u b l i c  comment. I n  
these p lans,  t h e  area  t h a t  t h e  sp r ings  a r e  l o c a t e d  i n  have been 
proposed as a m u l t i p l e  use area, as w e l l  as proposed i n c l u s i o n  i n  
t h e  w i l de rness  system (USFS). 

The area  around t h e  sp r ings  i s  c l a s s i f i e d  as a h i g h  use area  by  t h e  
F o r e s t  Serv ice .  A proposed l a n d  c o r r i d o r  has been des ignated  i n  
t h e  s p r i n g  area  under p r e s e n t  management p lans .  The S t i k i n e  R i v e r  
o f f e r s  one of t h e  few p o s s i b l e  c o r r i d o r s  t o  t h e  e a s t  o f  t h e  c o a s t  
range (US FS) . 
The area i s  g e n e r a l l y  t hough t  t o  be go ing  i n t o  t h e  w i l de rness  
c l a s s i f i c a t i o n .  N a t i v e  c la ims  a r e  l o c a t e d  on t h e  same l a n d  mass as 
t h e  s p r i n g s  area. 
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Ser ious  though t  shou ld  be g i v e n  t o  t h e  p o s s i b l e  a p p l i c a t i o n s  o f  
geothermal energy before a d e c i s i o n  i s  made on t h e  f u t u r e  o f  t h e  
S t i k i n e  area. The f u t u r e  o f  t h e  n a t i v e  l ands  c o u l d  be enhanced by  
use o f  a cheap energy source. P o s s i b l e  wood p rocess ing  u t i l i -  
z a t i o n s  c o u l d  be used as w e l l .  

ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROFILES 

Wrangel l  i s  t h e  n e a r e s t  c l i m a t o l o g i c a l  s t a t i o n  t o  t h e  s p r i n g s  area. 
Summer temperatures range f rom 47 t o  65OF ( 8  t o  23°C) and w i n t e r  24 
t o  37°F ( - 4  t o  3°C). Extremes have been recorded from -10 t o  92°F 
( -23  t o  33°C). P r e c i p i t a t i o n  averages 82" (208 cm) i n c l u d i n g  76" 
(193 cm) o f  snow. Average wind speed i s  9.0 knots .  Mean annual 
r u n o f f  i s  8 cu . f t . /sec. /sq.mi .  Hea t ing  degree days average approx- 
i m a t e l y  8,700. 

The S t i k i n e  R i v e r  area i s  one o f  t h e  l a r g e s t  m i g r a t i o n  s topovers  
f o r  water fowl  i n  southeas t  Alaska. Moose and goats  a r e  t h e  promi-  
n e n t  mammals i n  t h e  area. Mar ine  mammals a r e  l o c a t e d  here, as 
w e l l .  The dominant f l o r a  i s  t h e  c o a s t a l  western hemlock and S i t k a  
spruce f o r e s t .  

The area has h i g h  a s t h e t i c ,  as w e l l  as h a b i t a t  va lue  and, as ye t ,  
i s  untouched. These va lues must be weighed a g a i n s t  t h e  development 
p o s s i b i l i t i e s .  

The sp r ings  a r e  l o c a t e d  i n  an area o f  h i g h  s e i s m i c i t y .  
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KEY CONTACT: 

63 F o r e s t  Manager, Tongass National F o r e s t  

RE FE R E  NC E : 

D r a f t  Tongass F o r e s t  Management P lan  
S o u t h e a s t  Regional P r o f i l e s  
Waring (1 965) 
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SITE: C h i e f  Shakes Spr ing  

RESOURCE: Hot  Spr ings  (White, 1975)(Waring, 1917) 

LATITUDE & LONGITUDE: 56" 43'  N; 132" 02 '  W 

QUADRANGLE: Petersburg,  (C - I ) ,  T59S, R85E, CRM 

BARRIER:  F o r e s t  S e r v i c e  Management P lan  incomple te  

RECOMMENDATION : Resor t  Area 

DESCRIPTION: 

The Chief Shakes h o t  s p r i n g s  a r e  l o c a t e d  w i t h i n  t h e  S t i k i n e  R i v e r  
P.G.R.A., 137,580 acres  (55,678 hec ta res ) .  The Spr ings  i s s u e  on 
t h e  n o r t h  edge o f  t h e  S t i k i n e  R iver ,  about  20 m i l e s  (32 km) 
n o r t h e a s t  of Wrangel l .  The s p r i n g s  are,  perhaps, 150' (47 m )  up a 
draw a t  t h e  end of a smal l  t r i b u t a r y  of t h e  K e t i l i  R i v e r  (Waring, 
1917). 

The sp r ings  i s s u e  a t  t h e  base of a g r a n i t e  c l i f f  t h a t  a b r u p t l y  
l i m i t s  t h e  S t i k i n e  V a l l e y .  T h e i r  exac t  p o i n t  o f  i ssuance i s  
obscured by  bou lde rs  and undergrowth, b u t  t h e  wa te r  seems t o  cane 
f o r t h  i n  a s i n g l e  s t ream o n l y  a few f e e t  above t h e  v a l l e y  a l l uv ium.  
Very p robab ly ,  i t  r i s e s  through a f i s s u r e  i n  t h e  i n t r u s i v e  g r a n i t i c  
m a t e r i a l  t h a t  forms t h e  g r e a t e r  p a r t  of t h e  c o a s t a l  ranges (Waring, 
1917). 

The c o a s t a l  range b a t h o l i t h  c o n s i s t s  o f  Cretaceous i n t r u s i v e  
g r a n i t e .  The c o a s t  range l ineament  f a u l t  system i s  l o c a t e d  t o  t h e  
east ,  which has a no r thwes t  t rend .  Both of these s t r u c t u r a l  
f e a t u r e s  p l a y  h e a v i l y  i n  t h e  r e g i o n a l  t e c t o n i c s  o f  sou theas t  
A laska.  A m a j o r  s p l i n t e r  of t h e  l i neamen t  s t r u c t u r a l l y  c o n t r o l s  
t h e  S t i k i n e  V a l l e y  i n  Canada a t  t h e  p o i n t  where i t  t u r n s  no r th .  

The bedrock.  geology i n  t h e  s p r i n g  i s  t hough t  t o  he t h a t  o f  t h e  
c o a s t  range b a t h o l i t h .  Con jec ture  by  a prominent  g e o l o g i s t  i s  t h a t  
a h i g h  h e a t  f l o w  may e x i s t  i n  t h e  area, perhaps r e l a t e d  t o  sea 
f l o o r  spread ing .  T h i s  r e l a t i o n s h i p  i s  due t o  t h e  b u r i a l  o f  an 
e x t e n s i o n  o f  t h e  Juan de Fuca Rise. Several o t h e r  h o t  s p r i n g  
occurances a r e  no ted  a long t h e  S t i k i n e  R i v e r  course, i n c l u d i n g  some 
28 i n  Canada. 

The s u r f a c e  temperature of t h e  s p r i n g  i s  125°F (52°C). The s u r f a c e  
f l o w  r a t e  i s  53.9 ga l l ons /m inu te  (380 l /m in . )  (Ogle, 1976). Geo- 
chemical r e s e r v o i r  p r e d i c t i o n s  u s i n g  S i0  i s  142°C and u s i n g  
Na-K-Ca i s  175"s. The subsur face area of $he r e s e r v o i r  i s  e s t i -  
mated a t  1.5 km . T h i s  da ta  has been q u a l i f i e d  due t o  chemical 
u n t j - g l i a b i l i t y .  The es t ima ted  hea t  c o n t e n t  of t h e  r e s e r v o i r  i s  .2 x 
10 c a l o r i e s  (White, 1975). 
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SOCIO-ECONOMIC: 

The l a n d  around t h e  h o t  s p r i n g s  i s  l o c a t e d  w i t h i n  t h e  Tongass 
N a t i o n a l  F o r e s t .  The F o r e s t  S e r v i c e  i s  i n  t h e  process o f  .de-  
v e l o p i n g  a f o r e s t - w i d e  management system f o r  t h e  e n t i r e  Tongass 
N a t i o n a l  Fo res t .  Numerous management p lans have been p u t  o u t  f o r  
p u b l i c  rev iew.  These p lans  grade i n  ph i l osophy  from w i l d e r n e s s  
p r e s e r v a t i o n  t o  resource  development. Most o f  t h e  p lans  recommend 
t h e  area f o r  i n c l u s i o n  i n  t h e  n a t i o n a l  w i l d e r n e s s  p r e s e r v a t i o n  
system. A t  l e a s t  one p lan,  however, does suggest t h e  area as a 
m u l t i p l e  use area (USFS). 

Under e x i s t i n g  management, t h e  S t i k i n e  R i v e r  canyon i n  t h e  area o f  
t h e  s p r i n g s  has been des igna ted  a proposed l a n d  t r a n s p o r t a t i o n  
c o r r i d o r .  The r i v e r  system o f f e r s  one o f  t h e  few c o r r i d o r s  through 
t h e  rugged c o a s t  ranges. The area around t h e  s p r i n g s  has been 
des igna ted  a h i g h  use area b y  t h e  F o r e s t  S e r v i c e  (USFS). 

There i s  no use r  a t  t h i s  t i m e  i n  t h e  area f o r  a ma jo r  geothermal 
a p p l i c a t i o n .  A smal l  p l a c t i c  A-frame has been b u i l t  on t h e  bank o f  
t h e  smal l  stream, near  t h e  s p r i n g ,  and i t  c o n t a i n s  a l a r g e  wooden 
t u b  i n t o  which some o f  t h e  s p r i n g  wa te r  i s  d i v e r t e d  through a 
p l a s t i c  p i p e  (Og le ) .  

The s p r i n g  i s  q u i t e  p o p u l a r  w i t h  a number o f  people from Wrangel l  
and t h e r e  has been some c o n f l i c t  w i t h  t h e  s u r f a c e  management agency 
i n  t h e  a rea  o v e r  t h e  use it. H i s t o r i c a l l y ,  t h e  s p r i n g s  were used 
t o  some e x t e n t  by C h i e f  Shakes and h i s  t r ibesmen a f t e r  t h e  t u r n  o f  
t h e  c e n t u r y  (Waring, 1917). 

The a rea  has q u i t e  a h i g h  resource  temperature,  if t h e  temperature 
d e r i v e d  by chemical  a n a l y s i s  i s  c o r r e c t .  I t  i s  recommended t h a t  
some resource  assessment he made i n  t h e  area t o  determine i t s  
p o t e n t i a l .  USFS G e o l o g i s t s  i n d i c a t e  chemical  a n a l y s i s  i s  i n -  
accu ra te .  (Personal  communication w i  t h  Dean Weeden). 
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ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROF1 LE 

Wrangel l  i s  t h e  n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  t o  t h e  
C h i e f  Shakes s p r i n g  system. Summer tempera tures  a t  Wrangel l  range 
f rom 47 t o  95°F ( 8  t o  23°C and i n  w i n t e r  24  t o  37°F ( - 4  t o  3°C). 
Extremes have been recorded from -10 t o  92°F ( -23  t o  33°C). Pre- 
c i p i t a t i o n  averages 82" (208 cm) i n c l u d i n g  76" (193 cm) snow. The 
mean annual r u n o f f  i s  p r e d i c t e d  t o  be much h i g h e r  (12 cu . f t . / sec . /  
sq.mi.) i n  t h i s  a rea  than i n  Wrangel l ,  which would i nc rease  t h e  
p r e c i p i t a t i o n  l e v e l s .  Annual h e a t i n g  degree days average 8,700. 

The dominant f l o r a  i s  t h a t  o f  t h e  c o a s t a l  western hemlock-Si tka 
spruce f o r e s t .  Mounta in  goats  and moose a r e  p r e v a l e n t  i n  t h e  area. 

The Lower S t i k i n e  R i v e r  system i s  one o f  t h e  major  m i g r a t i o n  s top -  
overs  f o r  wa te r fow l  i n  southeas t  Alaska. The s p r i n g s  area  has h i g h  
h a b i t a t  as w e l l  as a s t h e t i c  value, t h a t  milst be eva lua ted  a g a i n s t  
t h e  development p o t e n t i a l .  

The sp r ings  a r e  l o c a t e d  i n  an area o f  h igh  s e i s m i c i t y .  

KEY CONTACTS : 

Dean J .  Weeden, Program Manager R&L, USFS 
F o r e s t  Manager, Tongass N a t i o n a l  Fores t ,  Wrangel l  
B i l l  Ogle\, Consu l tan t ,  Anchorage 
Paul S t a t z ,  Wrangell  

RE FE RE NC E : 

D r a f t  Tongass F o r e s t  Management p l a n  
Southeast  Reg iona l  P r o f i l e s  
Waring, 1917 r e p o r t  
Ogle, V i s i t  t o  h o t  s p r i n g  
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S I T E :  C ra ig  

RESOURCE: Ho t  Sp r ings  (Waring, 1917) 

LAT1TUD.E & LONGITUDE: 55" 2 1 '  00" N; 133" 3 8 '  10'' W 

QUADRANGLE: Cra ig ,  T75S, R77E, Sec. 24 ( Q u e s t i o n a b l e )  SM 

BARRIER:  F o r e s t  management plan, i n c o m p l e t e  

RECOMMENDATION: Ex p l  o r a t  i on 

DESCRIPTION: 

Waring analyzed t h e  s p r i n g s  b u t  d i d  n o t  i n c l u d e  them i n  h i s  Water 
Supply Paper i n  1917. 

The s p r i n g  i s  l o c a t e d  on Baker I s l a n d .  The i s l a n d ' s  geology con- 
s i s t s  o f  S i l u r i a n  t o  O r d o v i c i a n  sandstone and f i n e  g r a i n e d  s e d i -  
mentary rocks  r i c h  i n  c a l c i u m  carbonate.  The r o c k s  a r e  o l d e r  t o  
t h e  sou theas t .  

I n s t u s i v e  g r a n i t i c  rocks  o f  unknwon age o u t c r o p  a long  t h e  sou the rn  
p o r t i o n  of Baker I s l a n d .  A ma jo r  NW/SE t r e n d i n g  f a u l t  t r a v e r s e s  
t h e  i s l a n d .  The s p r i n g  c o u l d  be assumed t o  be assoc ia ted  w i t h  t h i s  
f a u l t  and t h e  igneous rocks  i t  t r u n c a t e s .  

SOCIO-ECONOMIC:  

The l a n d  on Baker I s l a n d  i s  w i t h i n  t h e  Tongass N a t i o n a l  Fo res t .  
New development i s  g e n e r a l l y  d iscouraged a t  t h i s  t i m e  because t h e  
F o r e s t  S e r v i c e  i s  p r e s e n t l y  deve lop ing  a management p l a n  f o r  t h e  
e n t i r e  Tongass N a t i o n a l  Fo res t .  T h i s  process has produced numerous 
f o r e s t - w i d e  plans, g r a d i n g  i n  ph i1  osophy from one f a v o r i n g  resource  
development t o  one f a v o r i n g  w i l de rness  p r e s e r v a t i o n .  A d e c i s i o n  as 
t o  t h e  f u t u r e  o f  t h i s  l a n d  shou ld  be made in 1979 (USFS). l lnder 
most p lans,  t h i s  i s l a n d  would be des igna ted  f o r  m u l t i p l e  use t o  
resource  devel  oprnent. 

The n e a r e s t  v i l l a g e  i s  t h a t  o f  Cra ig,  20 m i l e s  ( 3 2  km) t o  t h e  east .  
The p o p u l a t i o n  i s  467 a t  Cra ig.  The energy needs a r e  met by  Alaska 
Power and Telephone w i t h  a 1,015 kw o i l  generator ,  and Chevron 
Tongass O i l  Company (Rura l  Energy Survey).  Residents  o f  t h e  
v i l l a g e  of C r a i g  have p r e v i o u s l y  shown i n t e r e s t  i n  deve lop ing  t h e  
s p r i n g s  f o r  i t s  r e c r e a t i o n a l  v a l u e  (Geothem, 1978) .  

Commercial f o r e s t  i n t e r e s t s  w i l l  p r o b a b l y  develop t h e  i s l a n d  i f  t h e  
F o r e s t  S e r v i c e  l eases  t h e  l and .  

ENVIRONMENT: EXTRACTED FROM SOUTHEAST REGIONAL PROF1 LE 

The n e a r e s t  c l i m a t o l o g i c a l  r e c o r d i n g  s t a t i o n  i s  Cra ig.  The summer 
tempera tu re  i n  Cra ig  averages 46 t o  63°F ( 8  t o  17°C). The w i n t e r  
averages 29 t o  40°F ( - 2  t o  4"C), w i t h  extremes o f  -2  and 88°F (-19 
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and 31 "C) . P r e c i p i t a t i o n  averages 110" (279 cm) , i n c l u d i n g  32" 
(81 cm) o f  snow. The h e a t i n g  degree day averages 7,200 a n n u a l l y .  

The dominant f l o r a  on t h i s  i s l a n d  i s  t h a t  o f  t h e  S i t k a  spruce 
c o a s t a l  and western hemlock f o r e s t .  The dominant fauna i s  t h a t  o f  
m i g r a t o r y  water fowl .  Ind igenous f u r  b e a r i n g  animals  a r e  found 
here. O f f sho re  h a l i b u t  ranges a r e  n o t a b l e  i n  t h e  area. 

T h i s  i s  an area o f  h i g h  s e i s m i c i t y  r e l a t e d  t o  t h e  t e c t o n i c  s e t t i n g  
o f  t h e  area. There a r e  sand dunes and w a t e r f a l l s  on t h e  i s l a n d ,  
a t e s t i n g  t o  i t s  beauty. 

KEY CONTACT: F o r e s t  Manager, Ketch ikan Area Tongass N a t i o n a l  F o r e s t  

REFERENCE : 

Waring F i e l d  Notes (1917) 
Geotherm F i l e  
Southeas t  Regional P r o f i l e  
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I t  i s  obv ious t h a t  Alaska has tremendous geotherma resources.  The 04 
h o t  s p r i n g  l o c a t i o n s  and 88 vo lcanoes have t h e  p o t e n t i a l  t o  p r o v i d e  a 
l a r g e  amount o f  energy f o r  t h e  S ta te .  Local  g r a d i e n t  and h o t  d r y  r o c k  
a p p l i c a t i o n s  appear t o  have a f u t u r e  i n  A laska as w e l l .  

The c o n s i d e r a t i o n  o f  geothermal energy i n  a S t a t e  t h a t  has t h e  l a r g e s t  
o i l  and gas rese rves  i n  t h e  n a t i o n  and l a r g e s t  coa l  rese rves  i n  t h e  
w o r l d  i s  q u i t e  remarkable.  The i r o n y  i n  such a s i t u a t i o n  l eads  one t o  
wonder why. 

The answer p a r t i a l l y  l i e s  i n  t h e  vastness o f  Alaska. The remote w i l d e r -  
ness occupying t h e  m a j o r i t y  o f  t h e  l a s t  f r o t i t i e r  r e s u l t s  i n  horrendous 
energy c o s t s  f o r  f o s s i l  f u e l s  when they  have t o  be t r a n s p o r t e d  t o  bush 
s i t e s .  I t  i s  a l s o  a b i g  untamed c o u n t r y  and development o f  t h i s  l a n d  
w i l l  r e q u i r e  c o n s i d e r a b l e  c a p i t a l  investment .  C a p i t a l  t h a t  can be 
p r o v i d e d  b y  s a l e  of i t s  n a t u r a l  resources such as f o s s i l  f u e l s .  
Alaskans a r e  wise enough t o  c o n s i d e r  r e l y i n g  on energy sources such as 
geothermal t h a t  cannot  be expor ted  a t  a p r o f i t .  T h i s  w i l l  h e l p  maximize 
t h e  accumu la t i on  o f  money th rough  s a l e s  o f  f o s s i l  f u e l s  i n s t e a d  o f  
consuming them. 

The answer a l s o  l i e s  i n  t h e  h e a r t s  o f  t hose  who l i v e  i n  t h i s  l a n d .  
People whose h e r i t a g e  o r  s p i r i t  have bonded them t o  t h e  w i l de rness .  A 
bond t h a t  n e c e s s i t a t e s  se l  f - r e 1  iance, independence and i n g e n u i t y .  

Geothermal resource  w i l l  be tapped i n  Alaska. The o p p o r t u n i t y  i s  t h e r e  
and w i l l  be taken. E l e c t r i c a l  , space h e a t i n g ,  a g r i c u l t u r a l  , aqua- 
c u l t u r a l ,  and f r e e z i n g  a p p l i c a t i o n s  have been i n v e s t i g a t e d  t o  date.  The 
degree t o  which they  a r e  pursued w i l l  depend on t h e  a v a i l a b i l i t y  o f  
c a p i t a l  and knowledge o f  t h e  resource.  

Today ' s  Alaska i s  a new f r o n t i e r  much t h e  same as t h e  o l d  blest a hundred 
y e a r s  ago. However, t h e  techno logy  and i n c e n t i v e s  t o  develop used i n  
t h e  o l d  West a r e  no l o n g e r  acceptable.  We have asked o u r  Government t o  
p r o t e c t  t h e  environment;  t o  p rese rve  o u r  h e r i t a g e ;  t o  save o u r  w i l d e -  
r n e s s  and t o  account f o r  a l l  a b o r i g i n a l  r i g h t s ,  among o t h e r  t h i n g s .  lde 
a r e  r i g h t f u l l y  t h i n k i n g  i n  more h o l i s t i c  terms b e f o r e  a c t i n g ,  and 
because o f  i t  l o s i n g  expendiancy i n  development. .  

A t  t h e  same t i m e  t h e  impetus t o . d e v e l o p  i n  A laska i s  g r e a t e r  t han  i t  
e v e r  was i n  t h e  o l d  West. There a r e  more people demanding more 
resources  w o r l d  wide. There i s  a s e r i o u s  d i sc repancy  between Alaska 
bush community needs and those  a s s o c i a t e d  w i t h  urban l i f e  s t y l e s .  I t  i s  
n o t  i n t e n t e d  t o  say t h a t  r u r a l  A laska wants and needs t h e  same t h i n g s  as 
u rban  America, b u t  t h a t  many b a s i c  n e c e s s i t i e s  t o  modern l i v i n g  such as 
e l e c t r i c i t y ,  medica l ,  d e n t a l  f a c i l i t i e s ,  e t c .  a r e  n o t  found i n  t h e  bush. 
These and o t h e r  needs a r e  be ing  pursued by  Alaskans. 

I t  i s  obv ious t h a t  t h e  approach t o  development t h a t  was used i n  t h e  o l d  
West cannot  work i n  t h e  s o p h i s t i c a t e d  wor lds  o f  commerce, r e g u l a t i o n s  
and compassion c o n t r o l l i n g  t h i s  t i m e  p e r i o d .  The government has been 
g i v e n  t h e  r e s p o n s i b i l i t y  t o  be o u r  p r o t e c t o r  and p r o v i d e r  i n  t h i s  new 
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I wor ld .  Many o f  t h e  a c t i o n s  i t  has taken such as t h e  A n t i q u i t i e s  Ac t  
have c r e a t e d  s e r i o u s  impediments t o  development o f  A laska ' s  n a t u r a l  
resources  i n c l u d i n g  i t s  geothermal energy. Now t h a t  c i rcumstance has 
made i t  i n  t h e  b e s t  i n t e r e s t  o f  t h e  count ry ,  s t a t e  and t h e  people l i v i n g  
t h e r e  t o  develop the  geothermal energy a v a i l a b l e ,  i t  seems reasonable 
f o r  t h e  government t o  h e l p  compensate f o r  t h e  impediments i t  has 
c rea ted .  

The s t a t e  government shou ld  p u t  some o f  t h e  money rece ived  from 
d e p l e t a b l e  energy resources  such as o i l ,  gas and c o a l  back i n t o  renew- 
a b l e  forms such as geothermal .  The v e h i c l e  has been c r e a t e d  a t  t h a t  t h e  
s t a t e  l e v e l  i n  t h e  Renewable Resource Corpo ra t i on .  

I t  i s  a l s o  reasonable t o  expec t  t h e  f e d e r a l  government t o  supp ly  c a p i t a l  
t o  h e l p  c o u n t e r  t h e  impediments i t  has c rea ted ,  e s p e c i a l l y  on P u b l i c  
Lands. I t  m i g h t  be no ted  t h a t  t h e  o n l y  development s c e n a r i o  c rea ted  
h e r e i n  on f e d e r a l  lands  i s  a t  Adak and t h a t  i s  f o r  defense depar tment  
usage o f  geothermal energy. The federa l  government shou ld  c o n t i n u e  t o  
suppor t  t h e  c o m p i l a t i o n  of da ta  t o  g i v e  deve lopers  an idea o f  t h e  
p o t e n t i a l s  t h a t  e x i s t .  T h i s  r e p o r t  p o i n t s  o u t  t h a t  reconnaissance 
e x p l o r a t i o n  and s i t e  r e s e r v o i r  a n a l y s i s  i s  ve ry  remiss  i n  Alaska. 

The d o l l a r  c o s t s  f o r  s i t e  s p e c i f i c  r e s e r v o i r  a n a l y s i s  o f  each o f  
A laska ' s  h o t  s p r i n g s  and volcanoes would be s t a g g e r i n g  and q u i t e  un- 
r e a l  i s t i c .  On t h e  o t h e r  hand, an aggress i ve  reconnaissance e x p l o r a t i o n  
program t o  d e t e r n i n e  t h e  s u r f i c i a l  e x t e n t  o f  t h e  resources  would be a 
reasonable a1 t e r n a t i v e .  Four teen s i t e s  have been i d e n t i f i e d  i n  t h i s  
r e p o r t  as p r i o r i t y  resources.  Scenar ios have been c o n s t r u c t e d  around 
them. The need f o r  s i t e  s p e c i f i c  and r e s e r v o i r  a n a l y s i s  o f  these areas 
i s  c r i t i c a l  t o  development of t h e  resource.  Adak, P i l g r i m ,  Umnak 
I s l a n d ,  Kotzebue, The New C a p i t a l  and Unalaska shou ld  have immediate 
r e s e r v o i r  ana lyses  conducted because of t h e  magnitude o f  t h e  p r o j e c t s  
su r round ing  them. These should, of course, r e c e i v e  f i r s t  p r i o r i t y  f o r  
funds. Chena, Manley, C i r c l e ,  Tenakee, C l e a r  Creek, Baranof, Bel  1 
I s l a n d  and K lawas i  a l l  show d e f i n i t e  promise f o r  development and shou ld  
be cons idered as pr ime fund ing  areas. 

The c o s t s  a r e  go ing  t o  be s i g n i f i c a n t  b u t  so w i l l  t h e  b e n e f i t .  Alaska 
now has a chance t o  s t a r t  on the  r i g h t  pa th  t o  energy s e l f - s u f f i c i e n c y  
i t  would be a shame t o  miss it. Wi th  p roper  exposure t h e  i n i t i a l  
developments can be showcases f o r  Alaska i n  yea rs  t o  come. 

How Alaska develops h e r  resources  i s  dependent upon t h e  s t a t e  and 
f e d e r a l  government and how i t  r e a c t s  t o  i t s  o b l i g a t i o n s .  Geothermal 
energy can p l a y  a p a r t  i n  t h e  b u i l d i n g  of a commerc ia l l y  s t r o n g  s e l f -  
s u f f i c i e n t  Alaska. I t  w i l l  be up t o  government o f f i c i a l s  t o  encourage 
and advocate, and they  w i l l  t r u l y  make o r  break geothermal energy on t h e  
l a s t  F r o n t i e r .  

The success of t h e  S t a t e  of Alaska t o  u t i l i z e  i t s  geothermal resources  
can be measured by t h e  amount of energy t h a t  comes on l i n e .  Presumable, 
t h i s  o n - l i n e  q u a n t i t y  of energy would r e p l a c e  e x i s t i n g  o r  planned uses 
of f o s s i l  f u e l s ,  a goal of bo th  s t a t e  and f e d e r a l  governments. T h i s  
r e p o r t  and t h e  f o l l o w i n g  i n f o r m a t i o n  a r e  o p t i m i s t i c  e v a l u a t i o n s  of 
p o s s i b l e  development i n  Alaska. 
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I n  t h e  case o f  P i l g r i m  H o t  Spr ings,  t h e  S t a t e  o f  Alaska p l a n s  t o  d r i l l  
an e x p l o r a t o r y  w e l l .  If funding can be arranged, a success fu l  w e l l  w i l l  
be used fo r .  an a g r i c u l t u r a l  exper imeyh s t a t i o n .  A f t e r  1983, t h e  B t u ' s  
p e r  y e a r  a v a i l a b l e  would be 3.4 x 10 . T h i s  f i g u r e  was determined by  
making c e r t a i n  assumptions: 

1 .  The w e l l  w i l l  encounter  180°C (356°F) temperatures.  T h i s  i s  t h e  
expected r e s e r v o i r  temperature.  

2. The w e l l  w i l l  f l o w  100 g a l l o n s  p e r  minute.  

3. The useable energy l e v e l  w i l l  be above 130°F (54°C). 

4. 30% o f  t h e  usable energy w i l l  be a c t u a l l y  u t i l i z e d .  

I f, i n  f a c t ,  t h e  180°C tempera tu re  i s  encountered, t hen  t h e  second even t  
on t h e  s c e n a r i o  w i l l  take p lace .  T h i s  i s  t h e  development o f  a 4000 kw 
power p l a n t  t h a t  would come on l i n e  i n  1989. T h i s  would meet t h e  
expected e l e c t r i c a l  energy needs o f  t h e  Nome a rea  i n  t h a t  y e a r .  

I n  t h e  case o f  C lea r  Creek Hot Spr ings,  D r .  B i l l  Ogle o f  Energy Systems 
I n c o r p o r a t e d  has c a l c u l a t e d  t h a t  t h e  s u r f a c e  f l o w  o f  t h a t  s p r i n g  c o u l d  
produce 20-30 kw of b i n a r y  e l e c t r i c a l  power, as  w e l l  as space h e a t  f o r  
up t o  th i r t yghomes .  Using s tandard  r u l e  of thumb formulas,  t h i s  would 
p u t  3.92 x 10 B t u ' s  of geothermal energy t o  use a n n u a l l y .  I t  w i l l  t a k e  
u n t i l  1989 t o  g e t  t h i s  energy on l i n e ,  acco rd ing  t o  d a t a  gathered.  

The Rura l  Energy Survey, conducted by t h e  S t a t e  D i v i s i o n  o f  Energy and 
Power Development, determined t h a t  1.2 m i l l i o n  g a l l o n s  o f  f u e l  o i l  p e r  
y e a r  a r e  consumed i n  t h e  v i l l a g e  o f  Kotzebue. T h i s  f u e l  o i l  i s  used 
p r i m a r i l y l  f o r  space h e a t i n g .  I f  i t  was rep laced  by  geothermal water ,  
1.6 x 10 B t u ' s  o f  energy pe r  y e a r  c o u l d  be achieved th rough  geothermal 
u t i l i z a t i o n .  T h i s  system would come on l i n e  i n  1987, a c c o r d i n g  t o  t h e  
s c e n a r i o  produced. 

9 T o t a l  energy u t i l i z a t i o n  a t  Manley Ho t  Sp r ings  c o u l d  reach 1.05 x 10 
B t u ' s  a n n u a l l y  by 1983, if t h e  a g r i c u l t u r a l  uses now e n v i s i o n e d  a c t u a l l y  
m a t e r i a l i z e .  T h i s  assumes t h a t  t h e r e  w i l l  be a 30% e f f i c i e n t  use o f  t h e  
p r e s e n t  s u r f a c e  m a n i f e s t a t i o n .  The c a l c u l a t i o n  a l s o  assumes a 40°F 
D e l t a  T. 

Thg p o t e n t i a l  energy u t i 1  i z a t i o n  a t  Chena H o t  Sp r ings  w i l l  average 1.7 x 
10 B t u ' s  p e r  y e a r  by 1984 if t h e  proposed development takes p lace.  
T h i s  assumes t h a t  a 30% e f f i c i e n c y  i s  achieved o f  t h e  Btu c a p a c i t y  o v e r  
110°F. 

Adak i s  t h e  S t a t e ' s  l e a d i n g  near  term geothermal p o t e n t i a l  use r .  The 
Navy p lans  t o  have 25 MW of e l e c t r i c a l  power on l i n e  b y  1985. P lans 
a'?? c a l l  f o r  an e l a b o r a t e  space h e a t i n g  c a p a b i l i t y  on t h e  o r d e r  of 3 x 
10 B t u ' s  a n n u a l l y  f o r  t h e  Naval A i r  S t a t i o n  the re .  

I f  t h e  exper ience  a t  Adak i s  success fu l ,  t h e  v i l l a g e  o f  Unalaska c o u l d  
develop a s i m i l a r  space h e a t i n g  system the re .  The rep j fcement  o f  
900,000 g a l l o n s  o f  f u e l  o i l  y e a r l y  w i l l  r e q u i r e  1.2 x 10 B t u ' s  o f  
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geothemal production. The expected on-line date for  t h i s  scenario i s  
1990. 

Umnak Island has one of the best physical resources of those l ikely t o  
be developed in the State. The presence of superheated water has raised 
a l o t  of speculation a b o u t  the e lectr ical  potential of the KGRA there. 
Fifty megawatts of e lectr ical  power will come on l ine  in 1990 for metals 
processing here. 

@ 

Prior  t o  the electr ical  use, the aquacul ture/agricul ture  applications 
plaped by the Aleutian Pribiloff Native Corporat ion will exceed 5 x 
10 Btu’s annually by 1985. T h i s  will replace 330,000 gallons of fuel 
o i l .  

The new State  capital i n  Willow will require 1 . 6  x 10” Btu’s for  space 
heating by 1994, accordinq2to Capital S i t e  Plans. Ninety percent of 
t h i s  amount, or 1.44 x 10 Btu’s i s  targeted for  on-line geothermal. 
This would be developed i n  increments from 1983-1994. Four separate 
events of somewhat equal magnitude are  portrayed on the scenario. 

The Klawasi geothermal project will p u t  another 25 MW of electr ical  
power on l i ne  by the year 2003. Other uses around the  s t a t e ,  including 
those a t  Tenakge Springs, Baranof a n d  Bell Island projects should add 
another 1 x 10 Btu’s per year of  geothermal u t i l i za t ion  by the year 
1987. 

I t  should be apparent t h a t  a great deal of geothermal development i s  in 
s tore  for Alaska. As each of these projects succeed, the f a i t h  in the 
resource will increase, a n d  new projects will be attempted a t  s i t e s  
presently n o t  being considered for  devel opment. 
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APPENDIX A 

PIPELINE CONSIDERATIONS 

CONCLUSIONS 
(Beebee i n  Press)  

1 . A n i l  l i o n  B t u ' s  can normal l y  be t r a n s p o r t e d  t e n  m i l e s  f o r  l e s s  than 
$1 i f  t h e  l o a d  i s  g r e a t e r  t h a n  500 MBtu/hr. I f  a t y p i c a l  house has 
a peak requ i remen t  o f  80,000 B tu /h r .  and 40,000 B tu /h r .  i s  s u p p l i e d  
by t h e  p i p e l i n e ,  then a 500 MBtu/hr. p i p e l i n e  would supp ly  h o t  
w a t e r  f o r  12,500 houses. A 16 i n c h  d iamete r  h i g h  tempera ture  wa te r  
l i n e  w i t h  a c a p a c i t y  o f  489 MBtu/hr. w i l l  t r a n s p o r t  a m i l l i o n  B t u ' s  
t e n  m i l e s  f o r  $1 o r  l ess .  T h i s  i s  t r u e  even i f  t h e  p i p e l i n e  c o s t s  
1-1/3 t imes t h e  "normal c o s t "  (Equa t ion  1 ) .  S i m i l a r l y ,  a 28 i n c h  
d iamete r  one-way low temperature wa te r  l i n e  w i t h  a c a p a c i t y  o f  416 
MBtu/hr. w i l l  t r a n s p o r t  a m i l l i o n  B t u ' s  t e n  m i l e s  f o r  abou t  $.75. 
The d e l i v e r e d  c o s t  o f  a Btu decreases as power inc reases .  

2. Load f a c t o r  and r e t u r n  ( o r  " s i n k " )  tempera ture  a r e  i m p o r t a n t  v a r i -  
a b l e s  i n  de te rm in ing  t h e  c o s t  o f  energy t r a n s p o r t e d  by means o f  h o t  
water .  Even i f  t h e  c a p i t a l  c o s t  o f  t h e  p i p e l i n e  i s  a c c u r a t e l y  
known, i t  i s  n o t  p o s s i b l e  t o  de termine whether  a p i p e l i n e  i s  eco- 
n o m i c a l l y  f e a s i b l e  w i t h o u t  va lues  f o r  these v a r i a b l e s .  From t h e  
e q u a t i o n  : 

Annual Annual Annual 
Cost/MBtu = C a p i t a l  Cost + Pumping Cost + Heat Loss Cost 

Load F a c t o r  x Temperature D i f f e r e n c e  x Flow Fac tor ,  

where Flow F a c t o r  = Mass Flow x Heat Capac i ty  o f  Water, i t  can be 
seen t h a t  d o u b l i n g  t h e  annual c a p i t a l  c o s t  of t h e  p i p e l i n e  has l e s s  
e f f e c t  on t h e  d e l i v e r e d  c o s t  o f  a m i l l i o n  B t u ' s  than does doub l i ng  
t h e  p roduc t  o f  l o a d  f a c t o r  and tempera ture  d i f f e r e n c e .  ( T h i s  
s ta temen t  i s  q u a l i f i e d  b y  t h e  remark t h a t  t h e  v a r i a b l e s  i n  t h e  
numerator  and t h e  denominator  and o f  t h e  equa t ion  above a r e  n o t  
c an p l  e t e l  y i nde pe nden t . ) 

3.. There i s  a b i g  d i f f e r e n c e  i n  c o s t  between h i g h  tempera ture  wa te r  
p i p e l i n e s  and low tempera ture  wa te r  p i p e l i n e s  o f  a g i v e n  d iameter ,  
as  shown i n  F i g u r e  1. The d i f f e r e n c e  i n  c o s t  between h i g h  temper- 
a t u r e  water  p i p e l i n e s  and low tempera ture  water  p i p e l i n e s  w i t h  t h e  
same power i s  n o t  n e a r l y  so g r e a t .  
a t u r e  water  dua l  p i p e l i n e  may d e l i v e r  energy a t  o n l y  s l i g h t l y  
h i g h e r  c o s t  than a one-way low  tempera ture  wa te r  p i p e l i n e .  T h i s  
c o n c l u s i o n  i m p l i e s  t h a t  n o r m a l l y  t h e r e  i s  n o t  a g r e a t  advantage i n  
l o w e r i n g  wa te r  tempera ture  t o  save money i n  t r a n s p o r t .  I t  i s  
i m p l i c i t  i n  t h i s  c o n c l u s i o n  t h a t  c l a i m s  f o r  new p i p e l i n e  systems 
wh ich  promise g r e a t  sav ings i n  i n i t i a l  c a p i t a l  c o s t  must a l s o  be 
examined t o  see i f  they  a l s o  promise l ong - te rm l o w e r  energy  
d e l  i v e r y  cos ts .  

As a consequence, a h i g h  temper- 
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@ E l e v a t e d  s i n g l e  p i p e ,  MTW. 

@ Dual s t e e l  p i p e ,  d i r e c t  b u r i e d ,  LTW. 

Dual p o l y m e r i c  c o n c r e t e ,  d i r e c t  
b u r i e d ,  LTW. 

@ Dual p l a s t i c ,  d i r e c t  b u r i e d ,  LTW. 

@ T r a n s i  t e ,  d i r e c t  b u r i e d ,  LTW.  

@ H i g h  c o s t  p e t r o l e u m  l i n e s .  

@ A v e r a g e  c o s t  p e t r o l e u m  l i n e s .  

@ L O W  c o s t  p e t r o l e u m  l i n e s .  
8 



APPENDIX B 

I. DESCRIPTION OF THE ALTERNATIVE ACTIONS - From t h e  Bureau o f  Land 
Management 

A. BACKGROUND 

I n  o r d e r  t o  p r o t e c t  t h e  n a t i o n a l  i n t e r e s t  i n  t h e  p u b l i c  l ands  i n  Alaska, 
Congress enacted t h e  Alaska N a t i v e  Claims S e t t l e m e n t  A c t  (ANCSA) (43 
U.S.C. S e c t i o n  1601 e t  se ) which g ran ted  t h e  S e c r e t a r y  o f  t h e  I n t e r i o r  

j u n c t i o n  w i t h  t h e  Execu t i ve  Branch 's  e x i s t i n g  wi thdrawal  a u t h o r i t i e s .  
Among o t h e r  t h i n g s ,  Congress e n v i s i o n e d  t h e  e x e r c i s e  o f  t hese  powers and 
a u t h o r i t i e s  as p a r t  o f  a process l e a d i n g  t o  t h e  s t a t u t o r y  c r e a t i o n  o f  
new Alaskan u n i t s  o f  t h e  N a t i o n a l  Park, Refuge, Fo res t ,  and Wi ld  and 
Scenic  R i v e r  Systems. 

( S e c r e t a r y )  broad new 4 c a s s i f i c a t i o n  powers t o  be e x e r c i s e d  i n  con- 

I n  response t o  t h e  d i r e c t i v e s  and i n t e n t  o f  S e c t i o n s  1 7 ( d ) ( l )  and ( d ) ( 2 )  
o f  ANCSA (43 U.S.C. 1616 d ( 1 )  and ( Z ) ) ,  t h e  S e c r e t a r y  i ssued  a s e r i e s  o f  
P u b l i c  Land Orders beg inn ing  i n  March of 1972, which wi thdrew m i l l i o n s  
o f  ac res  o f  p u b l i c  l a n d  i n  Alaska from t h e  o p e r a t i o n  o f  most o f  t h e  
p u b l i c  l a n d  laws, i n c l u d i n g  l a n d  s e l e c t i o n  by  t h e  S t a t e  o f  A laska 
pu rsuan t  t o  t h e  Alaska Statehood A c t  ( 4 8  U.S.C. Prec. S e c t i o n  21). A l l  
l a n d s  wi thdrawn under S e c t i o n  17 (d )  ( 2 )  were wi thdrawn s i m u l t a n e o u s l y  
under  S e c t i o n ( d ) ( l ) ;  a d d i t i o n a l  l ands  o u t s i d e  t h e  I'd-2" boundar ies were 
a l s o  wi thdrawn under S e c t i o n  1 7 ( d ) ( l )  a t  t h i s  t ime. The " N a t i o n a l  
I n t e r e s t  Lands" t a r g e t e d  i n  these  "d-2" and "d-1" w i t h d r a w a l s  were 
subsequen t l y  s t u d i e d  and i n v e n t o r i e d  i n  o r d e r  t o  i d e n t i f y  those w i t h  
o u t s t a n d i n g  n a t u r a l ,  c u l t u r a l  , scenic ,  h i s t o r i c ,  r e c r e a t i o n a l  , and 
s c i e n t i f i c  va lue.  These e x c e p t i o n a l  n a t i o n a l  resource  areas were t o  be 
i n c l u d e d  i n  a s e r i e s  o f  l e g i s l a t i v e  p roposa ls  submi t ted  t o  Congress. 

A1 though t h e  d-1 lands u n d e r l y i n g  t h e  "d-2" boundar ies were wi thdrawn 
from t h e  o p e r a t i o n  o f  a l l  t h e  p u b l i c  l a n d  laws, some o f  t h e  d-1 l ands  
o u t s i d e  t h e  d-2 boundar ies  were l e f t  open t o  l o c a t i o n  o f  m e t a l l i f e r o u s  
m i n e r a l s ;  i n  a d d i t i o n ,  some o f  these l a n d s  o u t s i d e  t h e  d - 2  boundar ies 
were opened up f o r  s e l e c t i o n  under  t h e  Alaskan Statehood Ac t .  Congress 
assumed t h a t  i t  would be a b l e  t o  complete i t s  c o n s i d e r a t i o n  o f  t hese  
l e g i s l a t i v e  p roposa ls  r e l a t i v e l y  q u i c k l y ,  and a c c o r d i n g l y  i t  imposed i n  
ANCSA a f i v e  y e a r  e x p i r a t i o n  d a t e  on t h e  d-2 w i thd rawa ls .  Thus t h e  
e x i s t i n g  d-2 w i t h d r a w a l s  e x p i r e d  on December 17, 1978. 

I n  accordance w i t h  t h e  a u t h o r i t y  i n  S e c t i o n  17 (d ) ,  S e c r e t a r y  Mor ton 
submi t ted  t o  Congress on December 17, 1973, a l e g i s l a t i v e  proposal  
recommending t h e  e s t a b l i s h m e n t  of o v e r  83 m i l l i o n  ac res  o f  new u n i t s  o f  
t h e  f o u r  c o n s e r v a t i o n  systems (known c o l l e c t i v e l y  i n  t h e  c o n t e x t  o f  
ANCSA as t h e  N a t i o n a l  Conserva t i on  Systems). T h i s  proposal  i n c l u d e d  
boundary and management recommendations f o r  each s p e c i f i c  s tudy  area. 
S imul taneously ,  t h e  d r a f t  env i ronmenta l  impact  s ta tements ( E I S ' s )  on t h e  
recommendations were re leased  t o  t h e  p u b l i c .  A f t e r  an o p p o r t u n i t y  f o r  
p u b l i c  comment on t h e  d r a f t  E IS ' s ,  t h e  Department o f  t h e  I n t e r i o r  i n  
1974, i ssued  a 28 volume f i n a l  env i ronmenta l  impact s ta temen t  on t h e  
proposed Congressional  package. 
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Subsequent ly,  severa l  o t h e r  l e g i s l a t i v e  proposal  s f o r  c o n s e r v a t i o n  on 
f e d e r a l  lands i n  Alaska were o f f e r e d  by v a r i o u s  c i t i z e n  groups and 
1 e g i  sl a t o r s .  

I n  response t o  a Congressional  r e q u e s t  f o r  comment on one o f  these, 
(H.R. 39, i n t r o d u c e d  by Chairman M o r r i s  Udal1 o f  t h e  House I n t e r i o r  and 
I n s u l a r  A f f a i r s  Committee) t h e  Department r e v i s e d  i t s  1973 recommend- 
a t i o n s .  On September 15, 1977, S e c r e t a r y  C e c i l  D. Andrus recommended 
m o d i f i c a t i o n  o f  H.R. 39 t o  take  i n  92.5 m i l l i o n  ac res  o f  d-1 and d-2 
l ands  i n  Alaska. L e g i s l a t i o n  s i m i l a r  t o  t h e  A d m i n i s t r a t i o n  approach was 
passed by  t h e  House on May 19, 1978, b y  a v o t e  o f  277-31. I n  t h e  second 
week o f  October, 1973, t h e  Senate Energy and N a t u r a l  Resources Committee 
r e p o r t e d  on Alaska N a t i o n a l  I n t e r e s t  Lands l e g i s l a t i o n .  

D e s p i t e  i n t e n s e  e f f o r t s  by Chairman Udal 1 , Chairman Henry Jackson and 
o t h e r s  t o  reach a compromise agreement on t h e  issue,  t h e r e  was i n s u f -  
f i c i e n t  t i m e  a v a i l a b l e  t o  reach f i n a l  agreement. The Chairman sought a 
one y e a r  l e g i s l a t i v e  e x t e n s i o n  of t h e  d-2 w i t h d r a w a l s   COVE^^^^^ a l l  areas 
proposed f o r  p r o t e c t i o n  under e i t h e r  t h e  House passed b i l l  o r  t h e  Senate 
commit tee b i l l ,  b u t  due t o  l a c k  of t ime  t h i s  e f f o r t  proved unsuccess fu l .  

The A d m i n i s t r a t i o n  con t inues  t o  p r e f e r  l e g i s l a t i o n  as t h e  optimum way t o  
p r o t e c t  N a t i o n a l  I n t e r e s t  Lands i n  Alaska. However, s i n c e  l e g i s l a t i o n  
no l o n g e r  i s  p o s s i b l e  b e f o r e  e x p i r a t i o n  o f  t h e  w i thd rawa ls ,  i t  i s  i n -  
cumbent on t h e  Execu t i ve  Branch t o  e x p l o r e  o t h e r  avenues o f  i n t e r i m  
p r o t e c t i o n  u n t i l  Congress can meet i t s  r e s p o n s i b i l i t i e s  t o  respond t o  
t h e  o r i g i n a l  i n t e n t  o f  t h e  l e g i s l a t i o n .  

The h i s t o r i c a l  antecedents of t h e  p resen t  s i t u a t i o n  shou ld  n o t  be l o s t .  
The Alaska N a t i v e  Claims S e t t l e m e n t  A c t  was passed i n  1971, i n  o r d e r  t o  
r e s o l v e  c la ims  by A l a s k a ' s  a b o r i g i n a l  peoples (Eskimos, I n d i a n s  and 
A l e u t s )  o f  ownership o f  v i r t u a l l y  t h e  e n t i r e  S t a t e  o f  Alaska. These 
c l a i m s  were c l o u d i n g  t h e  t i t l e  t o  much of A laska ' s  lands,  i n c l u d i n g  t h e  
proposed r i gh t -o f -way  f o r  t h e  Trans-Alaska P i p e l i n e .  The N a t i v e  Claims 
A c t  was passed by Congress a f t e r  i n t e n s e  l o b b y i n g  by a c o a l i t i o n  o f  
S t a t e  o f  Alaska, o i l  i n d u s t r y  and N a t i v e  l eaders .  A l l  o f  A l a s k a ' s  
s t a t e w i d e  e l e c t e d  o f f i c i a l s  supported t h e  l e g i s l a t i o n ,  i n c l u d i n g  i t s  
I' d -2 I' s e c t  i on. 

However, subsequent ques t i ons  r e g a r d i n g  v a r i o u s  p r i o r i  t i e s  f o r  l a n d  
conveyance under bo th  t h e  Statehood A c t  and ANCSA have confused and 
slowed t h e  conveyance o f  l a n d  t o  t h e  s t a t e .  T h i s  c o n f u s i o n  can l a r g e l y  
be t r a c e d  t o  passage o f  ANCSA. Alaska N a t i o n a l  I n t e r e s t  Lands l e g i s -  
l a t i o n  passed by t h e  House would have r e s o l v e d  much o f  t h e  confus ion and 
conveyed s u b s t a n t i a l  amounts of lands t o  t h e  s t a t e .  L i kew ise ,  t h e  House 
l e g i s l a t i o n  would have r e s o l v e d  severa l  c o n t i n u i n g  i s s u e s  r e g a r d i n g  
N a t i v e  1 ands. 

Because of t h e  c o m p l e x i t y  of t h e  l a n d  use i ssues  i n v o l v e d  and t h e  s tag -  
g e r i n g  l o g i s t i c a l  problems i n h e r e n t  i n  l e g i s l a t i o n  c o v e r i n g  m i l l i o n s  o f  
a c r e s  o f  pub1 i c  land,  t h e  o r i g i n a l  f i v e  year ,  se l f - imposed Congressional  
d e a d l i n e  f o r  c o m p l e t i o n  of t h e  l e g i s l a t i v e  process. t u r n e d  o u t  t o  be 
inadequate.  Thus t h e  I'd-2" l a y e r  o f  p r o t e c t i v e  w i t h d r a w a l s  c o v e r i n g  
some s i x t y  m i l l i o n  ac res  of p u b l i c  l ands  i n  Alaska e x p i r e d  on 
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December 17, 1978. These lands  would s t i l l  be p r o t e c t e d  b y  t h e  under-  
l y i n g  "d-1" w i thd rawa ls  which were n o t  s u b j e c t  t o  t h e  same f i v e  y e a r  
l i m i t a t i o n .  The N a t i o n a l  I n t e r e s t  l ands  c o u l d  be r e t a i n e d  i n  "d-1" 
s t a t u s  i n d e f i n i t e l y ,  o r  depending upon t h e  scope o f  t h e  o r i g i n a l  "d-1" 
w i thd rawa ls ,  t hese  lands  c o u l d  be r e c l a s s i f i e d ,  opening them t o  t h e  use, 
s e l e c t i o n ,  l o c a t i o n  o r  e n t r y  p e r m i t t e d  under  t h e  p u b l i c  l a n d  laws. 

The 28 volume envi ronmenta l  impact s ta temen t  completed i n  1974 was 
w r i t t e n  t o  conform t o  t h e  l e g i s l a t i v e  t i m e t a b l e  i n  t h e  Alaska N a t i v e  
Claims S e t t l e m e n t  Ac t  which env i s ioned  Congress f i n i s h i n g  i t s  work on 
t h i s  i s s u e  by Oecember 18, 1978. Thus t h e  f i n a l  E I S ' s  d i d  n o t  d i s c u s s  
t h e  f u l l  a r r a y  o f  a1 t e r n a t i v e  E x e c u t i v e  Branch a u t h o r i t i e s  e x i s t i n g  i n  
1974, which c o u l d  have been u t i l i z e d  t o  p r o t e c t  and p rese rve  t h e  
n a t i o n a l  i n t e r e s t  va lues  i n  t h e  l ands  covered by  t h e  1973 p r o p o s a l .  
That  i s ,  t h e  " a l t e r n a t i v e s "  s e c t i o n s  of t h e  1974 f i n a l  EIS ' s  o n l y  d i s -  
cussed v a r i o u s  l e g i s l a t i v e  o p t i o n s  and a ''no a c t i o n "  a1 t e r n a t i v e .  The 
E I S ' s  d i d  n o t  e x p l o r e  a1 t e r n a t i v e s  i n v o l v i n g  a f f i r m a t i v e  Execu t i ve  
Branch a c t i o n .  One E x e c u t i v e  Branch a l t e r n a t i v e  which was n o t  d iscussed 
was t h e  e s t a b l i s h m e n t  of n a t i o n a l  monuments by P r e s i d e n t i a l  P roc lamat ion  
under  t h e  A n t i q u i t i e s  A c t  of 1906, 16, U.S.C. S e c t i o n  431 e t  seq. 

Furthermore, two years a f t e r  f i n a l i z a t i o n  of t h e  E I S ' s ,  Congress enacted 
t h e  Federal  Land P o l i c y  and Management A c t  o f  1976 (FLPMA), 43 U.S.C. 
S e c t i o n  1701 e t  seq. T h i s  A c t  c o n s o l i d a t e d  and imposed new p rocedura l  
requ i remen ts  on t h e  Execu t i ve  B ranch ' s  w i thd rawa l  a u t h o r i t y ;  S e c r e t a r i a l  
w i thd rawa ls  would be r e q u i r e d  t o  comply w i t h  t h e  p r o v i s i o n s  o f  
S e c t i o n  204 o f  FLPMA. S ince  FLPMA had n o t  y e t  been enacted when t h e  
1974 E I S ' s  were completed, t h e  " A l t e r n a t i v e s "  s e c t i o n s  o f  t h e  28 volumes 
a r e  s i l e n t  as t o  t h e  p o s s i b l e  use of t h e  s e g r e g a t i o n  o f  w i thd rawa l  
p r o v i s i o n s  under S e c t i o n  204 t o  p r o v i d e  added p r o t e c t i o n  t o  t h e  n a t i o n a l  
i n t e r e s t  l ands  i n  Alaska. 

I n  a d d i t i o n ,  S e c t i o n  2 2 ( e )  of ANCSA d i r e c t s  t h e  S e c r e t a r y  t o  w i thd raw 
a d d i t i o n a l  p u b l i c  l a n d s  t o  r e p l a c e  t h e  acreage d e p l e t e d  f rom e x i s t i n g  
n a t i o n a l  w i l  d l  i f e  re fuges  by N a t i v e  v i 1  l a g e  s e l e c t i o n s  under ANCSA. 
C u r r e n t  F i s h  and W i l d l i f e  S e r v i c e  e s t i m a t e s  p l a c e  t h e  a n t i c i p a t e d  l o s s  
o f  r e f u g e  lands  a t  o v e r  t h r e e  m i l l i o n  acres.  As w i t h  S e c t i o n  204 w i t h -  
drawals,  S e c r e t a r i a l  w i t h d r a w a l s  under  22 (e )  o f  ANCSA were n o t  d i scussed  
i n  t h e  " A l t e r n a t i v e s "  s e c t i o n s  o f  t h e  f i n a l  EIS 's .  

Now t h a t  Congress has adjourned w i t h o u t  mee t ing  i t s  December 17, 1978, 
dead1 i n e ,  t h e  I n t e r i o r  Department supplemented t h e  o r i g i n a l  "A1 t e r n a -  
t i v e s "  s e c t i o n s  of t h e  1974 E I S ' s  t o  r e f l e c t  t h e  o p t i o n s  c u r r e n t l y  
a v a i l a b l e  t o  t h e  Execu t i ve  Branch f o r  p l a c i n g  a d d i t i o n a l  l a y e r s  o f  
p r o t e c t i o n  on t h e  N a t i o n a l  I n t e r e s t  lands,  t he reby  ' gua ran tee ing  t h a t  
Congress w i l l  have s u f f i c i e n t  t i m e  t o  complete t h e  l e g i s l a t i v e  process. 
A l though t h e  Department i s  c o n f i d e n t  t h a t  t h e  e x i s t i n g  d-1 w i t h d r a w a l s  
a r e  capable o f  p r e c l u d i n g  e n t r y ,  l o c a t i o n ,  o r  s e l e c t i o n  o f  those lands  
a f t e r  t h e  e x p i r a t i o n  o f  t h e  d-2 w i thd rawa ls ,  t h e  n a t u r a l  and c u l t u r a l  
v a l u e s  o f  t h e  l ands  a r e  so s i g n i f i c a n t  t o  t h e  N a t i o n  t h a t  prudence 
d i c t a t e s  t h a t  t hey  be p r o t e c t e d  as f u l l y  as p o s s i b l e  under e x i s t i n g  
E x e c u t i v e  a u t h o r i t y ,  pending f i n a l  Congressional  a c t i o n .  I n  t h i s  
fashion,  t h e  f u l l  range o f  Congressional  o p t i o n s  can be b e s t  p rese rved  
and p r o t e c t e d .  
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B. THE ALTERNATIVE ACTIONS 

The p o t e n t i a l  Execut ive  a c t i o n  a1 t e r n a t i v e s  a re :  

1. A n t i q u i t i e s  Ac t  (16 U.S.C., Sec. 43) .  T h i s  a l t e r n a t i v e  i n v o l v e s  
t h e  d e s i g n a t i o n  o f  t h e  s tudy  area  proposa ls  as n a t i o n a l  monuments 

.* under  t h e  A n t i q u i t i e s  Act. 
2. 

3. 

4. 

5 .  

C. 

FLPMA Segregat ion  (43 U.S.C., Sec. 1714(b ) ) .  The second a1 te rna -  
t i v e  i n v o l v e s  t h e  seg rega t ion  o f  t h e  s tudy  areas from t h e  p u b l i c  
domain under S e c t i o n  204(b) o f  FLPMA. 
FLPMA F i n a l  Withdrawal (43 U.S.C., Sec. 1714(c)  o r  ( e ) ) .  The 
d e c i s i o n  c o u l d  be made n o t  t o  use t h e  p r e l i m i n a r y  seg rega t ion  
process ( S e c t i o n  204(b) and i n s t e a d  i s s u e  a f i n a l  w i thdrawal  under  
Sec t i ons  204(c )  o r  ( e )  o f  FLPMA. 
ANCSA, S e c t i o n  22(e)  w i thdrawal  (43 U.S.C., Sec t i on  1621(e ) ) .  
S e c t i o n  22 (e )  d i r e c t s  t h e  Sec re ta ry  o f  t h e  I n t e r i o r  t o  w i thdraw 
a d d i t i o n a l  p u b l i c  lands  i n  A laska t o  r e p l e n i s h  t h e  acreage dep le ted  
from t h e  e x i s t i n g  Alaskan refuges as a r e s u l t  o f  N a t i v e  v i l l a g e  
s e l e c t i o n s  under  ANCSA. 
Combination o f  t h e  above. For  example, some of t h e  n a t i o n a l  
i n t e r e s t  s tudy  areas c o u l d  $be des ignated  as n a t i o n a l  monuments, 
w i t h  t h e  remain ing  lands  withdrawn o r  segregated under S e c t i o n  204 
o f  FLPMA o r  S e c t i o n  22(e)  of ANCSA, Agency j u r i s d i c t i o n a l  respons i -  
b i l  i t i e s  would vary,  o f  course, depending on whether  t h e  s e l e c t e d  
mix o f  a l t e r n a t i v e  a c t i o n s  i n v o l v e  a t r a n s f e r  o f  management respon- 
s i b i l i t i e s  away from BLM o r  not .  

EVALUATION APPROACH 

I n  compl iance w i t h  t h e  N a t i o n a l  Envi ronmenta l  Pol i c y  A c t  o f  1969 (NEPA) , 
a f u l l  env i ronmenta l  e v a l u a t i o n  was completed i n  1974 f o r  each o f  t h e  
areas  i n  t h e  1973 l e g i s l a t i v e  p roposa l .  I n  e f f e c t ,  those 28 documents 
formed a s i n g l e  env i ronmenta l  e v a l u a t i o n  o f  t h a t  p roposa l .  T h i s  e n v i r o n -  
menta l  a n a l y s i s  i s  be ing  prov ided as a supplement t o  t h e  1974 e v a l u a t i o n  
so t h a t  Execu t i ve  Branch o p t i o n s  n o t  then cons idered can be ana lyzed f o r  
t h e i r  p o t e n t i a l  e f f e c t s  upon t h e  human environment. 

I t  shou ld  be s t r e s s e d  t h a t  t h e  a1 t e r n a t i v e  Execu t i ve  Branch a c t i o n s  
eva lua ted  i n  t h i s  env i ronmenta l  supplement a r e  n o t  i n tended  t o  supple-  
ment t h e  major  Federa l  a c t i o n  proposed i n  t h e  o r i g i n a l  1974 e n v i r o n -  
menta l  eva lua t i ons .  The S e c r e t a r y ' s  p r imary  proposed a c t i o n  remains t h e  
enactment o f  N a t i o n a l  I n t e r e s t  Lands l e g i s l a t i o n .  Th is  supplement 
ana lyzes  Execu t i ve  Branch o p t i o n s  f o r  p r o v i d i n g  a d d i t i o n a l  p r o t e c t i o n  t o  
these N a t i o n a l  I n t e r e s t  Lands, pending comp le t i on  o f  Congress ional  
a c t i o n  on t h e  proposa ls .  The boundar ies of t h e  s tudy  areas s e t  f o r t h  on 
t h e  enc losed r e p r e s e n t  composi te  geographic  maximums based upon c u r r e n t  
A d m i n i s t r a t i o n  and Congressional proposals ,  i n  o r d e r  t o  p r o t e c t  t h e  
maximum range o f  Congress ional  op t i ons .  Lands c u r r e n t l y  managed by t h e  
F o r e s t  S e r v i c e  which were proposed f o r  w i l de rness  s t a t u s  a r e  be ing  
t r e a t e d  by  t h e  Department of A g r i c u l t u r e  and t h e r e f o r e  a r e  n o t  i n c l u d e d  
i n  t h i s  a n a l y s i s .  

550 



To s i m p l i f y  t h  
taken t o  mean 
map o f  Alaska. 

Each o f  t h e  28 

69 
s env i ronmenta l  supplement, t h e  term " s t u d y  area"  w i l l  be 
one o f  t h e  areas of N a t i o n a l  I n t e r e s t  l a n d  shown on t h e  

env i ronmenta l  documents of 1974 was examined so t h a t  t h i s  
l a t e s t  a n a l y s i s  would be based on an e x p l i c i t ,  a rea  by  area  bas i s .  The 
Execu t i ve  Branch a1 t e r n a t i v e s  d iscussed w i t h i n  t h i s  supplement a r e  t o  be 
cons ide red  as a d d i t i o n s  t o  t h e  " A l t e r n a t i v e s "  s e c t i o n s  i n  t h e  1974 
statements.  The r e l a t i o n s h i p  between t h e  1974 e v a l u a t i o n  and t h e  en- 
v i ronmen ta l  a n a l y s i s  i n  t h i s  supplement i s  so c l o s e  t h a t  a maximum o f  
r e f e r e n c i n g  i s  used i n  b o t h  t h e  a n a l y t i c a l  and d e s c r i p t i v e  s e c t i o n s  o f  
t h i s  supplement. T h i s  i s  in tended t o  reduce t h e  documentat ion o f  an 
a l r e a d y  l e n g t h y  and sound a n a l y s i s  i n  t h e  1974 e v a l u a t i o n ,  and t o  
p r e v e n t  unnecessary r e p e t i t i o n ,  r e v i s i o n ,  p r i n t i n g ,  and r e s h u f f l i n g  o f  
m a t e r i a l  i n  accordance w i t h  t h e  Counci l  on Envi ronmenta l  Q u a l i t y ' s  
g u i d e l i n e s  and P r e s i d e n t i a l  d i r e c t i v e s .  

A1 1 Execu t i ve  Branch a1 t e r n a t i v e s  and post-1973 i n f o r m a t i o n  were 
ana lyzed t o  see if ' t h e y  s u b s t a n t i a l l y  changed t h e  degree o f  impacts  
desc r ibed  i n  t h e  1974 e v a l u a t i o n .  On ly  those impacts  which a r e  sub- 
s t a n t i a l l y  d i f f e r e n t  from t h e  e f f e c t s  desc r ibed  i n  t h e  1974 e v a l u a t i o r ;  
w i l l  be d iscussed i n  t h e  f o l l o w i n g  env i ronmenta l  a n a l y s i s .  A n a l y s i s  
which i n d i c a t e d  o n l y  a m ino r  change i n  impact  was exc luded f rom t h i s  
p r e s e n t a t i o n  and w i l l  remain on f i l e  as a r e c o r d  o f  a n a l y s i s  and a base 
o f  i n f o r m a t i o n  f o r  f u t u r e  p l a n n i n g  and env i ronmenta l  e v a l u a t i o n .  

S ince  1974, a d d i t i o n a l  l e g i s l a t i o n ,  r e g u l a t i o n s ,  and po l  i c y  changes have 
become a p p l i c a b l e  t o  areas managed by t h e  Department o f  I n t e r i o r .  O f  
p a r t i c u l a r  consequence f o r  t h i s  a n a l y s i s  a re :  t h e  l a n d  use p l a n n i n g  and 
w i l de rness  requ i rements  o f  Sec t i ons  202 and 603 o f  FLPMA (see t h e  " a l t e r -  

' n a t i v e s "  s e c t i o n  w i t h i n  t h i s  document f o r  changes i n  t h e  "no a c t i o n "  
a1 t e r n a t i v e  c r e a t e d  by  FLPMA), Execut ive  Order  11990 on p r o t e c t i o n  o f  
wet lands,  t h e  Clean A i r  A c t  Amendments th rough 1977, t h e  Clean Water A c t  
o f  1977, Safe D r i n k i n g  Water Act, subs is tence use i n  view o f  Senate 
J o i n t  R e s o l u t i o n  102, and i n t e r i m  N a t i o n a l  Park S e r v i c e  p o l i c y  f o r  
N a t i v e  American and N a t i o n a l  Park S e r v i c e  r e l a t i o n s h i p s .  S p e c i f i c  
reg  u l  a t i  on s f o r  t h e  management o f  BLM, F i s h  and 
W i l d l i f e  Serv ice ,  and Park S e r v i c e  l ands  a r e  found i n  43 C.F.R., 50 
C.F.R., Chapter  1 and 36 C.F.R. Chapter  1 r e s p e c t i v e l y .  

1. A n t i q u i t i e s  A c t  N a t i o n a l  Monuments 

The f i r s t  a1 t e r n a t i v e  eva lua ted  concerns the  d e s i g n a t i o n  o f  t h e  n a t i o n a l  
i n t e r e s t  s t u d y  areas as n a t i o n a l  monuments under  t h e  A n t i q u i t i e s  Act ,  16 
U.S.C. S e c t i o n  431. The A n t i q u i t i e s  A c t  p r o v i d e s  f o r  t h e  p r e s e r v a t i o n  
o f  " o b j e c t s  o f  h i s t o r i c  o r  s c i e n t i f i c  i n t e r e s t "  i n  n a t i o n a l  monuments, 
wh ich  may i n c l u d e  t h e  p r e s e r v a t i o n  o f  s i g n i f i c a n t  a n t h r o p o l o g i c a l  
resources  i n  Alaska, e.g. subs is tence l i f e s t y l e .  A1 though P r e s i d e n t i a l  
a c t i o n s  such as t h e  issuance o f  Proc lamat ions  under  t h e  A n t i q u i t i e s  Ac t  
a r e  n o t  subject  t o  the  provisions o f  NEPA, p u b l i c  comment on t h i s  
p o t e n t i a l  o p t i o n  was cons idered d e s i r a b l e .  I t  t h e r e f o r e  has been vo lun-  
t a r i l y  i n c l u d e d  w i t h i n  the  range o f  a l t e r n a t i v e s  d iscussed i n  t h i s  
env i ronmenta l  supplement. Fol l ow ing  t h e  management r e s p o n s i h i l  i t i e s  
recommended by  t h e  A d m i n i s t r a t i o n  and embel l i shed by t h e  House i n  Q 
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H.R. 39, a d o p t i o n  o f  t h e  A n t i q u i t i e s  A c t  a l t e r n a t i v e  would r e s u l t  i n  up 
t o  f o u r t e e n  n a t i o n a l  monuments be ing  admin i s te red  by t h e  U.S. F i s h  and 
W i l d l i f e  S e r v i c e  and up t o  t h i r t e e n  n a t i o n a l  monuments under t h e  manage- 
ment o f  t h e  N a t i o n a l  Park Serv i ce ,  i n v o l v i n g  55 m i l l i o n  acres and 44 
m i l  l i o n  ac res  o f  N a t i o n a l  I n t e r e s t  Lands r e s p e c t i v e l y .  

a. F i s h  and W i l d l i f e  Monunents 

Under t h i s  a l t e r n a t i v e  a c t i o n ,  f o u r t e e n  n a t i o n a l  monuments would p r o t e c t  
s i g n i f i c a n t  s c i e n t i f i c  va lues a s s o c i a t e d  w i t h  d i s c r e t e  ecosystems, o r  
t h i e r  components, i n  which v a r i o u s  species a r e  u n i q u e l y  abundant. These 
monuments would i n c l u d e  c o a s t a l  i s l a n d s  and r e e f s ,  s u b - a r c t i c  r i v e r  
d e l t a s ,  and f l o o d p l a i n  v a l l e y s  of i n t e r i o r  Alaska. Because o f  t h e  
preeminent  importance of w i l d l i f e  i n  t h e  s c i e n t i f i c  va lues and resources  
p r o t e c t e d ,  these monuments would be a d m i n i s t e r e d  by  t h e  F i s h  and Wi ld-  
1 i f e  Serv i ce .  

F i s h  and W i l d l i f e  monuments would n o t  a c t u a l l y  become p a r t  o f  t h e  
N a t i o n a l  Wi ld1 i f e  Refuge System as t h a t  System i s  c u r r e n t l y  de f i ned ;  
r a t h e r  these monuments would be admin i s te red  i n  accordance w i t h  t h e  
p r o v i s i o n s  o f  t h e  A n t i q u i t i e s  A c t  and t h e  F i s h  and W i l d l i f e  A c t  of 1956. 
S i n c e  t h e  c o n s e r v a t i o n  o f  t h e  un ique  s c i e n t i f i c  f i s h  and w i l d l i f e  va lues  
would be t h e  p r i m a r y  purpose of any F i s h  and W i l d l i f e  monument, t h e  
Sec re ta ry ,  t h rough  t h e  F i s h  and W i l d l i f e  Serv ice,  would be a u t h o r i z e d  t o  
i s s u e  such r e g u l a t i o n s  as would i n s u r e  t h e  c o n s e r v a t i o n  o f  those va lues,  
t h e r e b y  p r o t e c t i n g  t h e  monuments f rom unau tho r i zed  i n j u r y  o r  harm. 

These r e g u l a t i o n s  c o u l d  a l s o  a u t h o r i z e  t h e  use o f  a F i s h  and W i l d l i f e  
monument f o r  any purpose o t h e r  than m ine ra l  l e a s i n g  ( see  30 [J.S.C. l S l ) ,  
t h a t  was compa t ib le  w i t h  t h e  c o n s e r v a t i o n  o f  t h e  f i s h  and w i l d l i f e  
va lues  t h a t  t h e  monument was designed t o  p r o t e c t .  T h i s  s tandard  i s  
v i r t u a l l y  i d e n t i c a l  w i t h  t h e  " c o m p a t i b i l i t y  t e s t "  gove rn ing  t h e  use o f  
n a t i o n a l  w i l d l i f e  re fuges  under t h e  N a t i o n a l  W i l d l i f e  Refuge System 
A d m i n i s t r a t i o n  A c t  o f  1966, 16 U.S.C. S e c t i o n  668 dd e t  seq. Thus most 
a c t i v i t i e s  which would have been a l l o w a b l e  i f  t h e  s t u d y  area had been 
s t a t u t o r i l y  des igna ted  as a w i l d l i f e  refuge, c o u l d  be a l l owed  w i t h i n  a 
F i s h  and W i l d l i f e  monument. Tha t  i s ,  s i n c e  t h e  t e s t s  gove rn ing  p u b l i c  
use o f  w i l d l i f e  r e f u g e s  and F i s h  and W i l d l i f e  monuments would be v i r t u -  
a l l y  i d e n t i c a l ,  ( w i t h  t h e  e x c e p t i o n  of m ine ra l  l e a s i n g ) ,  t h e  impacts 
upon t h e  p u b l i c  and t h e  human environment would be v e r y  s i m i l a r  rega rd -  
l e s s  o f  what l a b e l  was a p p l i e d  t o  t h e  proposed F i s h  and W i l d l i f e  s t u d y  
areas. The impacts of managing these  areas as w i l d l i f e  r e f u g e s  were 
desc r ibed  i n  t h e  1974 EIS 's .  The impacts  o f  p r o h i b i t i n g  m i n e r a l  l e a s i n g  
i n  these s tudy  areas were d iscussed i n  t h e  1974 E I S ' s  under  t h e  a l t e r -  
n a t i v e s  o f  d i s a l l o w i n g  m ine ra l  l e a s i n g  and w i l d e r n e s s  d e s i g n a t i o n .  I n  
accordance w i t h  t h e  ph i l osophy  of p e r m i t t i n g  o t h e r  resource  uses t h a t  do 
n o t  c o n f l i c t  w i t h  t h e  p r e s e r v a t i o n  of h i s t o r i c ,  c u l t u r a l  , and s c i e n t i f i c  
va lues,  i n  p a r t i c u l a r  t hose  assoc ia ted  w i t h  t h e  l i v i n g  components o f  t h e  
monument, subs i s tence  uses and s p o r t  h u n t i n g  would c o n t i n u e  where con- 
s i s t e n t  w i t h  p r e s e r v a t i o n  of t h e  resources upon which these uses a r e  
dependent. The c o n s t r u c t i o n  o f  roads would n o t  be prec luded;  however, 
c o n s t r u c t i o n  would occur  o n l y  under terms s p e c i f i e d  i n  p e r m i t s  i ssued  by 
t h e  F i s h  and W i l d l i f e  S e r v i c e  t o  i n s u r e  p r o t e c t i o n  o f  va lues  f o r  which 
t h e  monument was e s t a b l i s h e d .  Commercial h a r v e s t i n g  o f  t imber ,  a g r i c u l -  @ 
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t u r a l  use, and g r a z i n g  which do n o t  d e t r a c t  from va lues  assoc ia ted  w i t h  
w i l d l i f e  o r  o t h e r  n a t u r a l  f e a t u r e s  would a l s o  b e ' p e r m i t t e d .  

Because t h e  impacts  assoc ia ted  w i t h  t h e  e s t a b l  ishment  o f  N a t i o n a l  monu- 
ments under  F i s h  and W i l d l i f e  S e r v i c e  management would n o t  be s i g n i f i -  
c a n t l y  d i f f e r e n t  from those i n  t h e  1974 e v a l u a t i o n s  f o r  t h e  r e f u g e  
p roposa ls  ( i n c l u d i n g  t h e  p r o h i b i t i o n  o f  m i n e r a l  l e a s i n g  and w i l d e r n e s s  
d e s i g n a t i o n s  a1 t e r n a t i v e  s e c t i o n ) ,  t h e  1974 d i s c u s s i o n  i s  i n c o r p o r a t e d  
and adopted f o r  t h i s  a l t e r n a t i v e .  There fore ,  a p a r t  from a d i s c u s s i o n  o f  
boundary m o d i f i c a t i o n s  and i n s i g n i f i c a n t  changes i n  impacts  p resented  
m a i n l y  f o r  purposes of re fe rence ,  no a d d i t i o n a l  a n a l y s i s  has been 
i n c l u d e d  w i t h i n  t h i s  env i ronmenta l  supplement. 

b. Park S e r v i c e  Monuments 

The remain ing  t h i r t e e n  p o t e n t i a l  monuments would be admin i s te red  by  t h e  
N a t i o n a l  Park S e r v i c e  under  t h e  a u t h o r i t i e s  g e n e r a l l y  a p p l i c a b l e  t o  t h e  
N a t i o n a l  Park System. 
v a t i o n  and p r o t e c t i o n  of t h e  s c i e n t i f i c ,  h i s t o r i c ,  and p r e h i s t o r i c  
resource  va lues  o f  these areas, i n c l u d i n g  a r c h e o l o g i c a l  s i t e s ,  a reas  o f  
un ique  g e o l o g i c a l  processes and resources  o f  s i g n i f i c a n t  a n t h r o p o l o g i c a l  
i n t e r e s t .  As a genera l  r u l e ,  because of t h e  s t a t u t o r y  framework a p p l i c -  
a b l e  t o  t h e  N a t i o n a l  Park System, fewer  a c t i v i t i e s  a r e  p e r m i t t e d  w i t h i n  
monuments admin i s te red  by  t h e  Na t iona l  Park S e r v i c e  than  would be a l l o w -  
a b l e  w i t h i n  u n i t s  o f  t h e  N a t i o n a l  W i l d l i f e  o r  Fo res t  Systems. The 
A n t i q u i t i e s  Ac t  a u t h o r i z e s  P r e s i d e n t i a l  r e c o g n i t i o n  o f  a broad ca tegory  

. o f  s i g n i f i c a n t  s c i e n t i f i c ,  h i s t o r i c ,  o r  p r e h i s t o r i c  va lues,  however, t h e  
p r e s e r v a t i o n  o f  these va lues  may n o t  always conform t o  t h e  g e n e r a l i z e d  
management regime f o r  u n i t s  o f  t h e  N a t i o n a l  Park System. I n  such un ique  
s i t u a t i o n s ,  t h e  Park S e r v i c e  possesses adequate management a u t h o r i t y  
under  t h e  Park S e r v i c e  Organic  A c t  o f  1916, 16 U.S.C. S e c t i o n  1 e t  seq., 
t o  f a s h i o n  s p e c i a l i z e d  r e g u l a t i o n s  wh ich  i n s u r e  t h e  p r e s e r v a t i o n  o f  t h e  
recogn ized  monument va lues.  

The Park S e r v i c e  would be charged w i t h  t h e  p rese r -  

I n  o r d e r  t o  account  f o r  t h e  broadest  range of impacts  and l i m i t a t i o n s  
which c o u l d  f low from Park S e r v i c e  management, t h i s  a n a l y s i s  w i l l  assume 
t h a t  t h e  t h i r t e e n  s tudy  areas would be admin i s te red  under  t h e  most 
r e s t r i c t i v e ,  s t r i n g e n t  r e g u l a t i o n s  p o s s i b l e  f o r  a Park System monument. 
When combined w i t h  t h e  a l t e r n a t i v e s  i n  t h e  1974 e v a l u a t i o n ,  t h i s  "most 
s t r i n g e n t "  approach completes t h e  a n a l y s i s  o f  p o t e n t i a l  impacts  and 
r e s t r i c t i o n s  o f  an Execu t i ve  a1 t e r n a t i v e  c r e a t i n g  Park S e r v i c e  
monuments. 

The 1974 e v a l u a t i o n s  adequate ly  d iscussed t h e  impact  o f  d i s a l l o w i n g  new 
m i n e r a l  e n t r y ,  o i l  and gas l eas ing ,  and Statehood A c t  s e l e c t i o n s .  The 
1974 a n a l y s i s ,  however, assumed t h a t  e x i s t i n g  subs is tence  uses would be 
a l l owed  t o  c o n t i n u e  and t h a t  s p o r t  h u n t i n g  would be p e r m i t t e d  w i t h i n  
a reas  proposed as n a t i o n a l  preserves.  I n  o r d e r  t o  complete t h e  a n a l y s i s  
o f  t h e  most r e s t r i c t i v e  l a n d  management reg ime a l l owab le ,  t h e r e f o r e ,  t h e  
impact  o f  d i s a l l o w i n g  Subs is tence uses such as hun t ing ,  t r a p p i n g ,  
f i s h i n g  above s p o r t  l e v e l s  and t i m b e r  g a t h e r i n g  f o r  f i r ewood  and con- 
s t r u c t i o n  must now be considered.  S i m i l a r l y  t h e  impact  o f  d i s a l l o w i n g  
s p o r t  h u n t i n g  w i t h i n  s tudy  areas proposed as preserves  must be 
d i  scussed. 
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Since  t h e  c o n t i n u a t i o n  o f  t h e  o p p o r t u n i t y  f o r  s u b s i s t e n c e  uses i n  Alaska 
has l o n g  been t h e  p o s i t i o n  of t h e  A d m i n i s t r a t i o n ,  t h e  S e c r e t a r y  and t h e  
m a j o r i t y  o f  t h e  Congress, and i s  a v e r y  s e n s i t i v e  issue,  i t  needs t o  be 
s t r e s s e d  again i n  c o n j u n c t i o n  w i t h  t h i s  a n a l y s i s  t h a t  t h e  p r o h i b i t i o n  o f  
subs i s tence  h u n t i n g  i s  - n o t  favo red  by  t h e  Department b u t  i s  mere l y  one 
o f  t h e  p o s s i b l e  impacts f l o w i n g  from t h e  a l t e r n a t i v e s  d iscussed i n  t h i s  
supplement. The d i s c u s s i o n  i s  necessary t o  complete t h e  ' 'worst  case" o r  
I' mo s t r e s  t r i c t i v e 'I an a1 y s i s . 
2. Segregat ion Under S e c t i o n  204(b)  o f  FLPMA 

The p r i m a r y  e f f e c t  o f  seg rega t ing  p u b l i c  l a n d s  under S e c t i o n  204(b)  
would be t h e  c o n s e r v a t i o n  o f  scenic ,  w i l d l i f e ,  and c u l t u r a l  resource  
va lues by t e m p o r a r i l y  removing these lands  from t h e  o p e r a t i o n  o f  t h e  
p u b l i c  l a n d  laws p e r m i t t i n g  development, such as t h e  Homestead Acts,  t h e  
M i n i n g  Law o f  1872, t h e  M i n e r a l  Leasing A c t  o f  1920, and t h e  Alaska 
Statehood Act.  These lands  c o u l d  be k e p t  i n  t h e  s e g r e g a t i o n  ca tegory  
f o r  a maximum o f  two years.  

The e x i s t i n g  d-1 w i thd rawa ls  c o v e r i n g  t h e  n a t i o n a l  i n t e r e s t  s tudy  areas, 
however, a l r e a d y  wi thdrew most o f  t hose  lands  f rom t h e  o p e r a t i o n  of t h e  
p u b l i c  l a n d  laws. S ince  t h e  impacts o f  t hose  d-1 w i thd rawa ls  were 
adequa te l y  d iscussed i n  t h e  ''no a c t i o n ' '  a l t e r n a t i v e  s e c t i o n s  o f  t h e  1974 
EIS 's ,  no new s i g n i f i c a n t  impacts would r e s u l t  from t h e  s e g r e g a t i o n  of 
t h e  s tudy  area l ands  under S e c t i o n  204(b)  o f  FLPMA and t h e  reader  i s  
r e f e r r e d  t o  t h e  1974 impact  d i s c u s s i o n .  BLM would c o n t i n u e  t o  manage 
these areas i n  t h e  i n t e r i m  so as t o  p rese rve  t h e  n a t i o n a l  i n t e r e s t  
va lues  they  c o n t a i n .  Therefore,  no a d d i t i o n a l  a n a l y s i s  beyond t h a t  
c o n t a i n e d  i n  t h e  1974 e v a l u t a i o n  i s  r e q u i r e d  f o r  t h i s  p a r t i c u l a r  Execu- 
t i v e  Branch a1 t e r n a t i v e .  Furthermore, t h e  temporary maintenance o f  t h e  
s t a t u s  quo under t h e  seg rega t ion  process does n o t  s i g n i f i c a n t l y  a f f e c t  
t h e  human environment,  and hence i s  n o t  s u b j e c t  t o  t h e  requ i remen ts  o f  
NEPA. Thus, no separa te  a n a l y s i s  of t h i s  a l t e r n a t i v e  would be r e q u i r e d  
under  NEPA . 
3. F i n a l  Withdrawal Under S e c t i o n  204 o f  FLPMA 

The S e c r e t a r y  c o u l d  forego seg rega t ing  t h e  n a t i o n a l  i n t e r e s t  s t u d y  areas 
and make f i n a l  w i thd rawa ls  of t h e  areas under S e c t i o n  204(c )  o r  ( e )  o f  
FLPMA. A f i n a l  wi thdrawal  would have t h e  same e f f e c t  o f  p r e s e r v i n g  
i m p o r t a n t  env i ronmenta l  values. The w i thd rawa l  c o u l d  i n v o l v e  t h e  a c t u a l  
t r a n s f e r  o f  j u r i s d i c t i o n  over  t h e  n a t i o n a l  i n t e r e s t  s t u d y  areas from t h e  
Bureau o f  Land Management (BLM) t o  o t h e r  agencies such as t h e  U.S.  F i s h  
and W i l d l i f e  S e r v i c e  o r  t h e  N a t i o n a l  Park Serv i ce ,  o r  i t  c o u l d  r e t a i n  
j u r i s d i c t i o n  i n  BLM th rough  t h e  d e s i g n a t i o n  o f  t h e  s tudy  areas as "areas 
o f  c r i t i c a l  env i ronmenta l  concern" recognized under S e c t i o n  103 of 
FLPFIA. A l l  f i n a l  w i thd rawa ls  would o v e r l i e  t h e  e x i s t i n g  "d- l l l  w i t h -  
drawals  f o r  t h e  s tudy  areas and i n c o r p o r a t e  them by re fe rence .  W i thou t  
Congressional  a c t i o n ,  these f i n a l  w i thd rawa ls  would l a s t  f o r  e i t h e r  
t h r e e  o r  twen ty  yea rs  r e s p e c t i v e l y ,  depending on whether S e c t i o n  204(e)  
o r  ( c )  i s  used. I f  t h e  w i thd rawa ls  i n v o l v e d  t h e  a c t u a l  t r a n s f e r  o f  
j u s i s d i c t i o n  from BLM t o  t h e  a p p r o p r i a t e  agency, l i k e  t h e  F i s h  and 
W i l d l i f e  S e r v i c e  o r  t h e  N a t i o n a l  Park Serv ice,  t h e r e  would be no new 
s i g n i f i c a n t  impacts upon t h e  env i ronment  t h a t  were n o t  adequate ly  d i s -  
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cussed i n  t h e  1974 e v a l u a t i o n .  T h i s  r e f l e c t s  t h e  f a c t  t h a t  t h e  impacts  
o f  a r e f u g e ' s  c r e a t i o n  a r e  t h e  same, r e g a r d l e s s  o f  whether i t s  genesis  
i s  s t a t u t o r y  o r  S e c r e t a r i a l .  

I f  t h e  wi thdrawal  recogn izes  t h e  n a t i o n a l  i n t e r e s t  s tudy  areas as "areas 
of c r i t i c a l  env i ronmenta l  concern",  BLFl would r e t a i n  j u r i s d i c t i o n  o v e r  
t h e  areas and would manage them so as t o  p rese rve  t h e  n a t i o n a l  i n t e r e s t  
va lues t h e y  c o n t a i n .  A l so  S e c t i o n  603 of FLPMA w i lde rness  c l a s s i f i -  
c a t i o n  procedures would a p p l y  ( s e e  A1 t e r n a t i v e s  s e c t i o n ) .  Cooperat ive 
agreements between BLM and agencies l i k e  t h e  F i s h  and W i l d l i f e  S e r v i c e  
o r  t h e  N a t i o n a l  Park S e r v i c e  c o u l d  be n e g o t i a t e d  t o  i n s u r e  t h a t  t h e  
n a t u r a l ,  c u l t u r a l ,  h i s t o r i c ,  and scenic  va lues o f  t h e  areas a r e  main- 
t a i n e d  as they would have been if t h e  areas had been s t a t u t o r i l y  p laced  
i n t o  t h e  N a t i o n a l  Conserva t i on  System. 

There would be no new s i g n i f i c a n t  impacts from such management ar range-  
ments t h a t  were n o t  adequa te l y  d iscussed i n  t h e  1974 e v a l u a t i o n  o f  t h e  
A d m i n i s t r a t i o n ' s  l e g i s l a t i v e  p roposa l .  Therefore, no a d d i t i o n a l  
a n a l y s i s  i s  r e q u i r e d  f o r  t h i s  Execu t i ve  Branch a1 t e r n a t i v e .  

4. Withdrawal Under S e c t i o n  2 2 ( e )  o f  ANCSA 

T h i s  Execu t i ve  Branch a l t e r n a t i v e  was designed t o  r e s t o r e  t h e  va lues  and 
acreage dep le ted  from t h e  e x i s t i n g  Alaskan u n i t s  o f  t h e  W i l d l i f e  Refuge 
System by N a t i v e  v i l l a g e  s e l e c t i o n s .  Cur ren t  F i s h  and W i l d l i f e  S e r v i c e  
e s t i m a t e s  p r o j e c t  t h a t  o v e r  t h r e e  m i l l i o n  ac res  o f  e x i s t i n g  r e f u g e  l a n d  
w i l l  be pa ten ted  t o  N a t i v e  V i l l a g e  Corpo ra t i ons .  Thus, S e c t i o n  2 2 ( e )  o f  
ANCSA would a1 low t h e  S e c r e t a r y  t o  wi thdraw a t  l e a s t  t h r e e  m i l  l i o n  ac res  
o f  s tudy  area lands f o r  a d d i t i o n  t o  t h e  N a t i o n a l  W i l d l i f e  Refuge System. 
Lands added t o  t h e  Refuge System under S e c t i o n  22 (e )  would permanent ly  
remain w i t h i n  t h a t  System u n l e s s  subsequent ly  removed by  A c t  o f  Con- 
gress.  The impacts of S e c t i o n  2 2 ( e )  w i thd rawa l  would be t h e  same as f o r  
a f i n a l  wi thdrawal  of equal acreage under Sec t i ons  204(c)  o r  ( e )  o f  
FLPMA. The above d i s c u s s i o n  i n  Paragraph 3 i s  hereby i n c o r p o r a t e d  by  
r e f e r e n c e  and no a d d i t i o n a l  a n a l y s i s  i s  r e q u i r e d  f o r  t h i s  E x e c u t i v e  
Branch a1 t e r n a t i v e .  

5. Combinat ion o f  t h e  Above A l t e r n a t i v e s  

T h i s  Execu t i ve  a l t e r n a t i v e  recogn izes  t h a t  a combinat ion o f  t h e  p re -  
v i o u s l y  d iscussed f o u r  a1 t e r n a t i v e s  c o u l d  be u t i 1  i z e d .  S ince  an 
a n a l y s i s  o f  those a l t e r n a t i v e s  has a1 ready been d iscussed i n  Paragraph 1 
th rough  4 and i s  hereby i n c o r p o r a t e d  by re fe rence ,  no a d d i t i o n a l  eva lu -  
a t i o n  o f  t h i s  Execu t i ve  Branch a l t e r n a t i v e  i s  r e q u i r e d .  

D. PUBLIC REVIEW PROCESS 

Congress has n o t  completed t h e  l e g i s l a t i v e  process. The need f o r  expe- 
d i t i o u s  Execu t i ve  Branch a c t i o n  and t h e  d e s i r e  f o r  p u b l i c  feedback 
r e q u i r e s  t h a t  t h e  p u b l i c  comment process f i t  w i t h i n  t h e  t ime c o n s t r a i n t s  
imposed by t h e  e x p i r a t i o n  o f  t h e  d-2 w i thd rawa ls .  The urgency su r -  
round ing  t h e  c o n s i d e r a t i o n  o f  t hese  e n v i r o n m e n t a l l y  p r o t e c t i v e  E x e c u t i v e  
Branch a l t e r n a t i v e s  r e q u i r e s  a compression of p r e p a r a t i o n  and r e v i e w  
p e r i o d s .  T h i s  d r a f t  env i ronmenta l  supplement w i l l  be i ssued  i n  October  
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w i t h  a maximum of c ross - re fe renc ing  t o  t h e  a1 ready exhaus t i ve  d i s c u s s i o n  
o f  t h e  e x i s t i n g  env i ronment  and ma jo r  env i ronmenta l  impacts i n  t h e  1974 
env i ronmenta l  e v a l u a t i o n .  T h i s  i s  i n  accord w i t h  t h e  P r e s i d e n t i a l  
d i r e c t i v e s  t o  min imize  d u p l i c a t i o n  o f  m a t e r i a l  i n  r e l a t e d  env i ronmenta l  
documents. Only  new areas n o t  desc r ibed  i n  t h e  1974 e v a l u a t i o n  and 
s i g n i f i c a n t  new impacts  of a d m i n i s t r a t i v e  a l t e r n a t i v e s  a r e  desc r ibed  i n  
t h i s  supplement. The p u b l i c  w i l l  be a f f o r d e d  a p e r i o d  t o  rev iew and 
comment on t h e  d r a f t  supplement, w i t h  s p e c i a l  d i s t r i b u t i o n  procedures t o  
assure  t h e  prompt a v a i l a b i l i t y  o f  t h e  env i ronmenta l  supplement f o r  
i n t e r e s t e d  p a r t i e s .  P u b l i c  comments w i l l  be cons idered i n  t h e  f i n a l  
env i ronmenta l  supplement t o  be issued i n  e a r l y  December, 1978. 



APPENDIX C 

ALTERNATIVE ADMINISTRATIVE ACTIONS 

Alaskan S t a t e  Response Cover ing Impact  t o  Geothermal Energy 

A laska ' s  geothermal resource  i s  one o f  t h e  l a r g e s t  i n  t h e  wor ld .  The 
p o t e n t i a l  space h e a t i n g  and e l e c t r i c a l  c a p a c i t y  o f  these resources  a r e  
beyond o u r  n a t i o n ' s  p resen t  energy needs. There a r e  ove r  100 r e p o r t e d  
h o t  s p r i n g s  and 140 v o l c a n i c  express ions.  The U n i t e d  S t a t e s  g e o l o g i c  
survey has des ignated  88,160 acres  as Known Geothermal Resource Areas 
(KGRA) and o v e r  12 m i l l i o n  acres  a r e  des ignated  as P o t e n t i a l  Geothermal 
Resource Areas (PGRA), under  terms o f  t h e  Geothermal Steam A c t  o f  1971. 
I n  comparison t h e r e  a r e  n i n e  s t a t e s  s m a l l e r  i n  a rea  than these  K 
& PGRA's and t h e  t o t a l  acreage equals  t h e  combined areas o f  t h e  S t a t e s  
o f  Connect icu t ,  New Je rsey  and Hawai i .  

The Federa l  Government has 's tewardship t o  o v e r  8,000,000 ac res  o f  t h i s  
t o t a l .  Many acres  o f  t h i s  l a n d  has been cons idered i n  n e g o t i a t i o n s  o v e r  
d-2 and areas o f  e c o l o g i c a l  concern by  t h e  Department o f  I n t e r i o r  
Congress o f  U n i t e d  Sta tes .  

There  a r e  s i g n i f i c a n t l y  d i f f e r e n t  e f f e c t s  t o  t h e  Geothermal Energy 
P o t e n t i a l  between boundar ies ou t1  i n e s  i n  1973, by S e c r e t a r y  Morton and 
those o f  t h i s  d r a f t .  These d i f f e r e n c e s  c o u l d  s i g n i f i c a n t l y  e f f e c t  
geothermal u t i l i z a t i o n .  . I n  t h e  f o l l o w i n g  areas t h e  e f f e c t  i s  
s i g n i f i c a n t :  

Gates o f  t h e  A r c t i c :  

I n  t h e  area  around the  A l a t n a  R iver ,  a d d i t i o n s  t o  t h e  area  t h a t  
S e c r e t a r y  Mor ton proposed as Park would now i n c l u d e  two h o t  s p r i n g  
l o c a t i o n s  and approx ima te l y  80,000 ac res  o f  PGRA. These areas  
appear t o  have been covered b y  t h e  1974 E I S  b u t  n o t  recommended f o r  
i n c l u s i o n  i n t o  t h e  Park Systems. 

Se lawik :  

A p r e v i o u s l y  un repor ted  h o t  s p r i n g  has been l o c a t e d  8 m i l e s  n o r t h  
o f  Kiana. T h i s  a d d i t i o n a l  acreage between t h e  D.O.I .  1973 p a r k s  
p l a n  and t h i s  1978 p l a n  appears n o t  t o  have been covered by  t h e  
1974 E I S .  -It was n o t  i n  an even t  recommended f o r  any o f  t h e  f o u r  
systems under  terms o f  ( d )  cy 2 )  a t  t h a t  t ime. Two s p r i n g s  i n  t h e  
P u r c e l l  mountains a rea  ( P u r c e l l  and Souby) a r e  now i n c l u d e d  i n  t h e  
Se lewik  o u t l i n e s  and were n o t  i n c l u d e d  i n  t h e  f o u r  systems i n  1973. 
Approx imate ly  60,000 ac res  o f  PGRA a r e  i n c l u d e d  t h a t  were n o t  as 
w e l l .  These s p r i n g s  and t h i s  p o r t i o n  o f  t h e  PGRA were covered i n  
t h e  o u t l i n e  o f  t h e  1974 E I S .  I t  i s  n o t  c l e a r  as t o  whether they  
were i n c l u d e d  however i n  t h e  c o n s e r v a t i o n  systems. 

Koyukuk: 

The new o u t  
t h i s  s p r i n g  

i n e  area  i n c l u d e d  Pocohantus and 
i n  t h e  f o u r  systems under  t h e  1973 

. . I  
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would i n c l u d e  22,000 a c r e s  of PGRA as w e l l .  Hawk Hot  Sp r ings  i n  
t h e  P u r c e l l  mountain appears t o  be i n c l u d e d  i n  t h e  new Koyukuk 
boundry b u t  n o t  covered by t h e  1973 Morton recommendation i n c l u d e d  
i n  t h e  f o u r  systems o r  t h e  E I S  t h a t  covered it. South Hot Sp r ings  
appears t o  have t h e  same fa te .  

Plowi t na :  

Twenty thousand (20,000) a c r e s  o f  t h e  Meloz i -Horner  PGRA appears t o  
be i n c l u d e d  i n  t h e  boundary o f  t h i s  s t u d y  area. Under t h e  Morton 
P l a n  these  ac res  were n o t  recommended f o r  i n c l u s i o n  i n  t h e  f o u r  
sys tems. 

Recharof :  

The e x t e n s i o n  on t h i s  d r a f t  map o f  t h e  s t u d y  area ac ross  Becharof  
Lake would encompass 87,000 acres o f  PGRA, a h o t  s p r i n g  and a 
vo l cano  on t h e  e a s t  shore. 

These a d d i t i o n s  t o  t h e  numerous s p r i n g s ,  33 vo lcanoes and m i l  l i o n s  
o f  ac res  cons ide red  under t h e  Morton P lan  f o r  i n c l u s i o n  i n  c l a s s i -  
f i c a t i o n  t h a t  would p r e c l  ude devel  opment shou ld  be weighed ca re -  
f u l l y .  A l l  these resources would be added t o  some 18 s p r i n g s  and 
55 vo lcanoes a1 ready i n  e x i s t i n g  Federal  r e s t r i c t e d  development 
areas o u t s i d e  o f  t h e  F o r e s t  S e r v i c e  Lands i n  sou theas t  Alaska. 

O t h e r  p e r t i n e n t  comments on s tatements on t h e  t e x t .  

Page 11-1: The d r a f t  r e f e r s  t o  seve ra l  named i s l a n d s  t h a t  were n o t  
d i scussed  i n  d e t a i l  i n  t h e  1974 e v a l u a t i o n s .  Walrus, O t t e r ,  and a l l  o f  
t h e  A l e u t i a n  I s l a n d s  a r e  i n  areas o f  h i g h  geothermal p o t e n t i a l .  

On page 11-3, t h i r d  paragraph: I t  i s  s t a t e d  t h a t  "High p o t e n t i a l  f o r  
geothermal sources occu r  on Unalaska, Umnak and Akutan. The remote 
l o c a t i o n  o f  these areas i s  l i k e l y  t o  p r e c l u d e  use o r  development o f  t h i s  
resource "  . 
T h i s  s ta temen t  was made w i t h o u t  knowledge o f  t h e  State,  A l e u t i a n  
P r i  b i l o f  N a t i v e  A s s o c i a t i o n  and Department o f  Energy p o l  i c i e s  r e g a r d i n g  
these  s i t e s .  The s t a t e  p l a n s  on an a c t i v e  program t o  e v a l u a t e  t h e  
geothermal resource  on these t h r e e  i s l a n d s  i n  t h e  n e x t  few years.  The 
S t a t e  Department o f  F i s h  & Game has a l r e a d y  completed a c u r s o r y  e x p l o r -  
a t i o n  e f f o r t  on Akutan f o r  use as i n  g e o t h e r m a l l y  enhanced salmon 
h a t c h e ry . 
The A l e u t i a n  P r i b i l o f  N a t i v e  A s s o c i a t i o n  has i n i t i a t e d  a program t o  
deve lop  t h e  resources  a t  Umnak I s l a n d .  ' The i n i t i a l  p l a n  c a l l s  f o r  
a g r i c u l t u r a l  and a q u a c u l t u r e  p r o j e c t s  t o  be i n i t i a t e d  i n  t h e  n e x t  two 
yea rs .  

The Federal  Department o f  Energy has funded P lann ing  a c t i v i t i e s  w i t h i n  
t h e  s t a t e .  Accord ing t o  scenar ios  produced by t h e  p lanners  these  t h r e e  
i s l a n d s  a r e  pr ime development p rospec ts  and w i l l  be developed i n  t h e  
n e x t  2-5 yea rs .  F e d e r a l l y  funded g e o l o g i c  e x p l o r a t i o n  w i l l  be i n i t i a t e d  
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i n  t h e  near  f u t u r e  t o  de termine the  e x t e n t  o f  t h e  resource.  Continued 
p l a n n i n g  a c t i v i t i e s  w i l l  de te rmine  t h e  p o s s i b l e  development p o t e n t i a l  o f  
these s i t e s .  

Umnak I s l a n d  i s  p r e s e n t l y  a Known Geothermal Resource Area. The 
A l e u t i a n  P r i b i l o f  I s l a n d  N a t i v e  A s s o c i a t i o n  has i n i t i a t e d  i n t e r n a l  
measures t o  l e a s e  these lands  from t h e  Federal Government. 

8 

The o p t i o n s  open t o  t h e  p u b l i c  f o r  rev iew  under  t h e  d r a f t  leaves  no 
p o s s i b i l i t y  f o r  geothermal development. The A n t i q u i t i e s  ac t ,  under  t h e  
p r o v i s i o n s  s e t  f o r t h ,  (FLPMA and ANCSA) a r e  a l l  r e s t r i c t i v e  t o  geo- 
thermal  c o n s i d e r a t i o n s  under p r e s e n t  laws. 

It would n o t  be reasonab le  t o  p u t  any of these lands  under  permanent 
d e s i g n a t i o n  u n t i l  congress has dec ided which lands  shou ld  be p u t  i n t o  
t h e  f o u r  systems. There fore ,  t h e  A n t i q u i t i e s  A c t  shou ld  n o t  be used a t  
a l l .  I f  i t  i s ,  i t  shou ld  be used o n l y  on t h e  min imal  compromise l ands  
when agreement between S t a t e  and Federa l  l e g i s l a t i o n  and a d m i n i s t r a t i o n  
p lans .  An example i s  t h e  Park c o r e  areas o f  t h e  Stevens, Young, 
Hammond p lan.  These areas seem t o  be m u t u a l l y  agreed upon as  park  o r  
w i l d e r n e s s  areas. I t  i s  t h e  boundary areas t h a t  a r e  i n  c o n t e n t i o n  and 
t h e  Sec re ta ry  o f  I n t e r i o r  and P r e s i d e n t  shou ld  n o t  permanent ly t ry  t o  
s e t t l e  t h i s  d i s p u t e  by  i n v o k i n g  t h e  A n t i q u i t i e s  Act. 

New areas added i n  t h i s  d r a f t  such as Akutan, Umnak and Unalaska have 
n o t  been covered by an E I S  and cannot  be i n c l u d e d  i n  a N a t i o n a l  Monument 
u n t i l  t hey  have. If they  have been t e c h n i c a l l y  covered t h e  a c t i o n  was 
i n c o r r e c t  because of a l a c k  of p u b l i c  response i n  these areas as t h e  
p u b l i c  t hough t  these lands  were n o t  be ing  cons idered.  

A l l  l a n d  i n  d i s p u t e  between S t a t e  and Federa l  p lans  shou ld  be p laced 
under  FLPMA segrega t ion  d e s i g n a t i o n  t o  a1 low compromise l e g i s l a t i o n  t o  
de termine t h e  f u t u r e  o f  these Federal lands.  T h i s  would a l l o w  t h e  n e x t  
congress t o  de termine t h e  f u t u r e  of these Federa l  lands.  One a l t e r n a -  
t i v e  i s  t o  a l l o w  them t o  r e v e r t  t o  d-1 c l a s s i f i c a t i o n .  

Lands t h a t  a r e  n o t  under  c l a s s i f i c a i o n  i n  t h e  f o u r  systems i n  S t a t e  o r  
Federa l  p lans  shou ld  be opened t o  m ine ra l  and geothermal l e a s i n g  a c t i v i -  
t i e s  under  d-1 des igna t ion .  

I f  S e c t i o n  22 (e )  o f  ANCSA i s  used, i t  shou ld  be used on l a n d  agreed upon 
as w i l de rness  d e s i g n a t i o n  between a l l  p a r t i e s  concerned such as Steven, 
Young, Hammond co re  w i l de rness  areas be fore  be ing  used. T h i s  i s  because 
o f  t h e  permanence o f  t h e  a c t i o n .  
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APPENDIX D 

GEOTHERMAL ENERGY LEGISLATION: 

THE NATIONAL ENERGY ACT AND NEW PROPOSALS 

RANDALL C. STEPHENS 
U.S. DEPARTMENT OF ENERGY 

P r o v i s i o n s  of t h e  N a t i o n a l  Energy A c t  which r e l a t e  t o  geothermal energy 
a r e  desc r ibed .  F u r t h e r  measures under c o n s i d e r a t i o n  f o r  a Geothermal 
Energy Omnibus B i l l  t o  be proposed i n  1979 a r e  d iscussed.  

I n t r o d u c t i o n  

The N a t i o n a l  Energy A c t  (NEA)  i s  a broad-ranging measure i n tended  t o  
e s t a b l i s h  a n a t i o n a l  energy p o l i c y  t o  reduce energy f u e l  impor t s ,  
encourage c o n s e r v a t i o n  of d e p l e t i n g  resources,  and i n c r e a s e  and a c c e l e r -  
a t e  t h e  u t i l i z a t i o n  o f  renewable resources  and o f  t h e  l a r g e  n a t i o n a l  
r e s e r v e s  o f  c o a l .  The f i v e  p a r t s  o f  t h e  A c t  i n c l u d e  measures designed 
t o  s t i m u l a t e  e x p l o r a t i o n  f o r  and development o f  geothermal resources.  

I n  p a r t i c u l a r ,  t a x  t r e a t m e n t  of t h e  s o r t  t r a d i t i o n a l l y  a v a i l a b l e  f o r  
o t h e r  energy resources  i s  p r o v i d e d  f o r  b y  e x p l i c i t l y  a u t h o r i z i n g  a 
percentage d e p l e t i o n  a1 lowance and i n t a n g i  h l e  d r i l  l i n g  c o s t  deduct ions.  
Geopressured methane i s  f r e e d  f rom p r i c e  r e g u l a t i o n .  Tax c r e d i t s  a r e  
p r o v i d e d  f o r  geothermal equipment f o r  bus iness and r e s i d e n t i a l  
a p p l i c a t i o n s .  

These and o t h e r  p r o v i s i o n s  of t h e  Ac t  r e s o l v e  some o f  t h e  m a j o r  f a c t o r s  
t h a t  have slowed development of geothermal resources,  b u t  t h e r e  remain 
some d e t e r r e n t s ,  and adequate i n c e n t i v e s  f o r  u t i l  i ty and i n d u s t r i a l  
a p p l i c a t i o n s  a r e  n o t  i nc luded .  

The I n t e r a g e n c y  Geothermal C o o r d i n a t i n g  Counci l  , a Federal  i n t e r a g e n c y  
c o u n c i l  charged w i t h  e s t a b l i s h i n g  and implement ing a n a t i o n a l  program t o  
s t i m u l a t e  u t i l  i z a t i o n  o f  geothermal resources,  i s  c o n s i d e r i n g  a d d i t i o n a l  
l e g i s l a t i v e  i n i t i a t i v e s  f o r  a Geothermal Energy Omnibus B i l l  t o  be 
presented t o  Congress i n  1979. T h i s  B i l l  w i l l  be designed t o  compre- 
h e n s i v e l y  r e s o l v e  i n s t i t u t i o n a l  problems a r i s i n g  from a v a r i e t y  o f  laws 
and r e g u l a t i o n s ,  and t o  p r o v i d e  i n c e n t i v e s  f o r  those a p p l i c a t i o n s  and 
use rs  n o t  d e a l t  w i t h  i n  t h e  NEA. 

Spec ia l  a t t e n t i o n  w i l l  be g i v e n  t o  d i r e c t  thermal uses. The B i l l  i s  
expected t o  i n c l u d e  most o f  t h e  f o l l o w i n g :  m o d i f i c a t i o n s  t o  t h e  Federa l  
l e a s i n g  and p e r m i t t i n g  program under t h e  Geothermal Steam Act ;  improvc- 
ments t o  t h e  Geothermal Loan Guaranty Program; m ino r  t a x  amendments; 
m o d i f i c a t i o n s  t o  t h e  a u t h o r i t i e s  o f  t h e  Small  Bus iness A d m i n i s t r a t i o n ,  
t h e  programs o f  t h e  Department o f  Housing and Urban Development, t h e  
E c o n m i  c Devel opment Admi n i s t r a t i  on, t h e  Farmers Home Admi n i s  t r a  t i  on, 
and o t h e r  Federa l  subs idy programs t o  a l l o w  and encourage suppor t  o f  
geothermal p r o j e c t s ;  s p e c i a l  i z e d  wheel i n g  and i n t e r c o n n e c t i o n  t rea tmen t ;  
a program f o r  use o f  geothermal energy by Federal  f a c i l i t i e s ;  and pos- 
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s i b l e  new f i n a n c i a l  i n c e n t i v e  programs f o r  h e a t  d i s t r i b u t o r s  and users, 
such as r e s e r v o i r  insurance,  1 i m i t e d  recourse  loans ,  i n t e r e s t  subs id ies ,  
o r  d i r e c t  g ran ts .  

The Counci l  i s  p r e s e n t l y  seek ing suggest ions  and recommendations f o r  
approaches. The o b j e c t i v e  w i l l  be permanent e l i m i n a t i o n  o r  m i n i m i z a t i o n  
o f  r e g u l a t o r y  and l e g a l  b a r r i e r s ,  and temporary i n c e n t i v e s  t o  s t i m u l a t e  
e a r l y  demonst ra t ion  o f  t h e  many f e a s i b l e  a p p l i c a t i o n s  o f  geothermal 
resources  t o  a wide v a r i e t y  o f  uses. 

THE NATIONAL ENERGY ACT 

I n t a n g i b l e  D r i l l i n g  Costs and D e p l e t i o n  Al lowance 

The NEA r e s o l v e s  a t  l a s t  a ma jor  problem t h a t  has s e v e r e l y  i n h i b i t e d  
geothermal resource  e x p l o r a t i o n  f o r  many years .  The Ac t  a u t h o r i z e s  
deduc t ion  o f  i n t a n g i b l e  d r i l l i n g  c o s t s  f o r  geothermal w e l l s  on t h e  same 
b a s i s  as f o r  o i l  and gas. I n  a d d i t i o n ,  a f u l l  d e p l e t i o n  a l lowance i s  
p e r m i t t e d  w i t h o u t  t h e  requ i rement  f o r  demonst ra t ing  a c t u a l  d e p l e t a b i l  i t y  
o f  t h e  resource.  The r a t e  f o r  geothermal resources  i s  s e t  a t  22%, b u t  
d e c l i n e s  t o  15% b y  1984 on t h e  same schedule as f o r  o i l  and gas. 

The d e p l e t i o n  a l lowance f o r  geopressured methane i s  s e t  a t  l o%,  and i s  
a l l o w a b l e  o n l y  f o r  w e l l s  whose d r i l l i n g  beg ins  a f t e r  September 30, 1978, 
and b e f o r e  January 1, 1984. Wel ls  d r i l l e d  a f t e r  t h a t  d a t e  would be 
t r e a t e d  as normal gas w e l l s .  A w e l l  p roduc ing  bo th  geopressured methane 
and h o t  wa te r  would be a l lowed a 10% d e p l e t i o n  a l lowance f o r  income f rom 
t h e  methane ( u n t i l  1984) and a 1 5 4 2 %  d e p l e t i o n  a l lowance f o r  income 
from t h e  h o t  water .  There i s  no l i m i t  on t h e  q u a n t i t y  o f  geothermal 
resource  p r o d u c t i o n  on which percentage d e p l e t i o n  can be taken. 

Fo r  t a x  purposes, a geothermal d e p o s i t  i s  d e f i n e s  as ''a geothermal 
r e s e r v o i r  c o n s i s t i n g  o f  n a t u r a l  h e a t  which i s  s t o r e d  i n  rocks  o r  i n  an 
aqueous l i q u i d  o r  vapor  (whether  o r  n o t  under  p ressu re ) . "  

R e s i d e n t i a l  Energy C r e d i t  

A r e s i d e n t i a l  energy t a x  c r e d i t  i s  a l l owed  f o r  a homeowner o r  a member 
o f  a c o o p e r a t i v e  housing a s s o c i a t i o n  i n s t a l l i n g  " p r o p e r t y  which, when 
i n s t a l  l e d  i n  connec t ion  w i t h  a d w e l l i n g ,  t ransmi  t s  o r  uses.. .energy 
d e r i v e d  from geothermal d e p o s i t s  ... f o r  t h e  purpose o f  h e a t i n g  o r  c o o l i n g  
such d w e l l i n g  o r  p r o v i d i n g  h o t  wa te r  f o r  use w i t h i n  such dwel l ing . . . " .  
The c r e d i t  i s  30% f o r  t h e  f i r s t  $2,000, and 20% o f  t h e  n e x t  $8,000, f o r  
a t o t a l  maximum o f  $2,200. The res idence  must be t h e  taxpayer ' s  p r i n c i -  
pa l  res idence,  and t h e  c r e d i t  i s  a v a i l a b l e  f o r  expend i tu res  between 
A p r i l  20, 1977, and December 31, 1985. The amount o f  t h e  c r e d i t  i s  
l i m i t e d  t o  t h e  t a x p a y e r ' s  t a x  l i a b i l i t y ,  b u t  t he  unused c r e d i t  can be 
c a r r i e d  fo rward  up u n t i l  1987. 

The equipment must be o r i g i n a l  use equipment, and must have a reasonab ly  
expected l i f e  of f i v e  years  o r  more. 
mance and q u a l i t y  s tandards s p e c i f i e d  b y  DOE (DOE i s  r e q u i r e d  t o  p re-  
s c r i b e  such s tandards,  i n  c o n s u l t a t i o n  w i t h  HIID). The taxpayer  need n o t  
own t h e  equipment. He c o u l d  presumably l e a s e  i t  and c l a i m  the  c r e d i t .  
H i s  b a s i s  i n  t h e  equipment i s  reduced by  the  amount o f  t h e  c r e d i t .  

The equipment must meet any p e r f o r -  

56 2 ! 



Business Inves tmen t  C r e d i t  

The B i l l  p r o v i d e s  f o r  a bus iness i nves tmen t  c r e d i t  o f  l o%,  i n  a d d i t i o n  
t o  t h e  normal i nves tmen t  t a x  c r e d i t ,  f o r  "a1 t e r n a t i v e  energy p r o p e r t y " ,  
i n c l u d i n g  "equipment used t o  produce, d i s t r i b u t e  o r  use energy d e r i v e d  
fran a geothermal d e p o s i t ,  b u t  o n l y ,  i n  t h e  case of e l e c t r i c i t y  gener- 
a t e d  by  geothermal power, up t o  ( b u t  n o t  i n c l u d i n g )  t h e  t r a n s m i s s i o n  
stage."  T h i s  c r e d i t  i s  n o t  a l l owed  f o r  p u b l i c  u t i l i t y  p r o p e r t y ,  d e f i n e d  
i n  p a r t  as " p r o p e r t y  used i n  t h e  f u r n i s h i n g  o r  s a l e  o f  ... e l e c t r i c a l  

, energy ,... water.. .or steam ..." The c r e d i t  i s  o n l y  5% i f  t h e  p r o p e r t y  
i s  f inanced by  tax-exempt i n d u s t r i a l  development bonds. T h i s  c r e d i t  i s  
a v a i l a b l e  f o r  equipment whose c o n s t r u c t i o n  i s  completed between 
October  1, 1978, and December 31, 1982. The equipment must be de- 
p r e c i a b l e  and must have a t  l e a s t  a 3-year  l i f e t i m e .  The c r e d i t  a l s o  
a p p l i e s  t o  "equipment f o r  p roduc ing  n a t u r a l  gas from geopressured 
b r i n e . I t  

The equipment must conform t o  s tandards r e q u i r e d  t o  be developed by  t h e  
Department o f  Energy (DOE), once t h e y  a r e  developed. The c r e d i t  i s  n o t  
r e f u n d a b l e .  I t  can a p p l y  t o  100% o f  t a x  l i a b i l i t y ,  whereas t h e  base 
inves tmen t  t a x  c r e d i t  i s  l i m i t e d  t o  50% of t a x  l i a b i l i t y .  A g r i c u l t u r a l  
uses q u a l i f y  f o r  t h e  c r e d i t ,  as we1 1 as o t h e r  bus iness uses. 

Convers ion I n c e n t i v e s  

The NEA p r o v i d e s  a d d i t i o n a l  i n c e n t i v e s  t o  c o n v e r t  from o i l  and gas t o  
geothermal resource  u t i l i z a t i o n .  Equipment which uses o i l  o r  gas i s  
i n e l i g i b l e  f o r  t h e  base inves tmen t  t a x  c r e d i t ,  and a c c e l e r a t e d  de- 
p r e c i a t i o n  i s  p e r m i t t e d  f o r  o i l  and gas u s i n g  equipment which i s  
scheduled f o r  e a r l y  r e t i r e m e n t .  

More d i r e c t  measures t o  encourage o r  mandate convers ion  a r e  i n c l u d e d .  
New power p l a n t s  and major  f u e l - b u r n i n g  i n s t a l l a t i o n s ,  s p e c i f i c a l l y  
b o i l e r s ,  w i t h  a des ign  h e a t  r a t e  c a p a c i t y  o f  100 m i l l i o n  BTU/hr. o r  
more, a r e  p r o h i b i t e d  from u s i n g  pet ro leum o r  n a t u r a l  gas. E x i s t i n g  
power p l a n t s  may not use n a t u r a l  gas a f t e r  January 1, 1990, and DOE may 
p r o h i b i t  use o f  o i l  o r  gas i n  new n o n - b o i l e r  i n s t a l l a t i o n s  and i n  
e x i s t i n g  power p l a n t s  o r  m a j o r  f u e l  -bu rn ing  i n s t a l  l a t i o n s  which a r e  coa l  
capable.  

Va r ious  temporary and permanent exemptions can be ob ta ined  based on 
u n a v a i l a b i l i t y  of c o a l  o r  o t h e r  f u e l s  ( i n c l u d i n g  geothermal)  a t  a p r i c e  
c o m p e t i t i v e  w i t h  impor ted o i l  , on envi ronmenta l  l i m i t a t i o n s ,  o r  on s i t e  
l i m i t a t i o n s .  Note t h a t  i t  i s  n o t  s u f f i c i e n t  i n  seeking an exemption t o  
show t h a t  domest ic o i l  o r  gas i s  cheaper - one must  show t h a t  t h e  c o s t  
o f  c o a l  o r  o t h e r  f u e l s  exceeds t h e  c o s t  of impor ted o i l .  These p ro -  
v i s i o n s  e f f e c t i v e l y  r e q u i r e  power p l a n t s  and o t h e r  f a c i l i t i e s  t o  demon- 
s t r a t e  u n a v a i l a b i l i t y  of geothermal resources  as w e l l  as coa l  o r  o t h e r  
a l t e r n a t i v e s  as a c o n d i t i o n  t o  con t inued  use o f  o i l  o r  gas. 

A u t i l i t y  seek ing an exemption must demonstrate t h e  u n a v a i l a b i l i t y  o f  
a l t e r n a t e  s i t e s  as w e l l  as a l t e r n a t e  f u e l s .  I t  i s  no tewor thy  t h a t  t h e  
procedures f o r  exemption o rde rs  r e q u i r e  pub1 i c  n o t i c e  and o p p o r t u n i t y  
f o r  canment by  i n t e r e s t e d  p a r t i e s ,  i n c l u d i n g  resource  developers anx ious  
t o  s e l l  geothermal steam t o  a u t i l i t y  seek ing such an exemption. 
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S y n t h e t i c  gas from coa l  i s  n o t  cons idered gas f o r  t h e  purposes o f  con- 
v e r s i o n  orders .  A use r  can a l s o  t r a d e  i n  s y n t h e t i c  gas purchased e l s e -  
where f o r  gas a t  h i s  p o i n t  o f  use, p rov ided  t h e  BTU c o n t e n t  i s  equiva-  
l e n t  o r  b e t t e r .  Geopressured methane i s  n o t  accorded t h i s  exemption, 
however. 

@ 

D e r e g u l a t i o n  o f  Geopressured Methane 

The NEA p rov ides  t h a t  w i t h i n  one y e a r  of enactment, methane produced 
from geopressured b r i n e  i s  n o t  s u b j e c t  t o  p r i c e  r e g u l a t i o n .  The c o s t  o f  
such "h igh -cos t "  gas i s  inc rementa l ,  r a t h e r  than r o l l e d  i n .  That i s ,  
t h e  c o s t  must be borne by  i n d u s t r i a l  customers, r a t h e r  than averaged o u t  
over  a l l  consumers. R o l l e d - i n  p r i c i n g  would open up a l a r g e r  marke t  f o r  
geopressured methane, i f  t h e  Ac t  c o u l d  be amended t o  a l l o w  i t . 

I n t e r c o n n e c t i o n  and Wheel i n g  

The NEA a u t h o r i z e s  t h e  Federal Energy Commission (FERC) t o  i s s u e  o rde rs  
f o r  i n t e r c o n n e c t i o n ;  sa le ,  exchange, o r  o t h e r  c o o r d i n a t i o n ,  and t h e  
expansion o f  t ransmiss ion  c a p a c i t y  a t  t h e  r e q u e s t  o f  a smal l  power 
producer ,  cogenera tor  o r  e l e c t r i c  u t i l i t y .  FERC must f i n d  t o  i s s u e  such 
an o r d e r  t h a t  i t  w i l l  encourage c o n s e r v a t i o n  o f  energy o r  c a p i t a l ,  w i l l  
o p t i m i z e  t h e  e f f i c i e n c y  o f  use o f  f a c i l i t i e s ,  o r  w i l l  improve t h e  r e l i -  
a b i l i t y  o f  an e l e c t r i c  u t i l i t y  system. 

Small power producers a r e  de f ined as persons n o t  p r i m a r i l y  engaged i n  
t h e  g e n e r a t i o n  o r  s a l e  o f  e l e c t r i c i t y  who a r e  produc ing  e l e c t r i c a l  power 
from, among o t h e r  sources; "renewab1,e resources,"  from a s i t e  w i t h  no 
more than 80 megawatts o f  c a p a c i t y .  I t  i s  n o t  c l e a r  t h a t  geothermal 
resources  a r e  i n c l u d e d  i n  "renewable resources" .  

A cogenera t i on  f a c i l i t y  i s  one t h a t  produces e l e c t r i c i t y  and steam o r  
o t h e r  forms o f  u s e f u l  energy ( i n c l u d i n g  methane). A g e o t h e m a l  f a c i l i t y  
p roduc ing  power and u s i n g  hea t  f o r  i n d u s t r i a l ,  h e a t i n g  o r  a g r i c u l t u r a l  
purposes would q u a l i f y .  

U t i l i t i e s  ( b u t  n o t  smal l  power producers o r  cogenera tors )  can a l s o  seek 
whee l ing  o rde rs  from FERC. For a whee l ing  order ,  FERC must f i n d  t h a t  
t h e  o r d e r  w i l l  conserve a s i g n i f i c a n t  amount o f  energy; promote t h e  
e f f e c t i v e n e s s  of f a c i l i t i e s  and resources,  o r  improve t h e  r e 1  i a b i l i t y  o f  
an e l e c t r i c  u t i l i t y  system. Wheeling cannot  be ordered i f  i t  would 
r e p l a c e  power be ing  p rov ided  b y  t h e  u t i l i t y  owning t h e  t r a n s m i s s i o n  
f a c i l i t y  under  a c o n t r a c t ,  o r  under  a r a t e  schedule on f i l e  w i t h  FERC. 

FERC i s  a u t h o r i z e d  t o  exempt smal l  power producers and cogenera tors  w i t h  
l e s s  than 30  megawatts of c a p a c i t y  from t h e  Federal Power A c t  and t h e  
Federa l  P u b l i c  U t i l i t y  Ho ld ing  Company Ac t .  

GEOTHERMAL ENERGY OFlN I B U S  LEGISLATIVE 

The NEA p r o v i s i o n s  deal w i t h  some o f  t h e  major  problems i n h i b i t i n g  
geothermal energy development, b u t  more i s  needed i n  severa l  areas. A 
B i l l  i s  be ing  prepared f o r  s u b m i t t a l  t o  Congress e a r l y  i n  1979 t o  com- 
p l e t e  t h e  t a s k  of p r o v i d i n g  a comprehensive l e g a l  and p o l i c y  framework 
amendable t o  r a p i d  and o r d e r l y  development. 
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The Geothermal Steam A c t  

I n  A p r i l ,  1977, P r e s i d e n t  C a r t e r  promised t h a t  t h e  Departments o f  
I n t e r i o r  and A g r i c u l t u r e  would s t r e a m l i n e  t h e  Federa l  geothermal l e a s i n g  
and env i ronmenta l  rev iew procedures. A S t r e a m l i n i n g  Task Force has 
developed a s e t  o f  p r e l i m i n a r y  recommendations and w i l l  complete i t s  
work by  e a r l y  December. Some of t h e  proposa ls  may r e q u i r e  l e g i s l a t i o n .  
I n  o t h e r  cases, l e g i s l a t i v e  a u t h o r i t y  may be d e s i r a b l e  t o  p r e v e n t  
p o s s i b l e  l i t i g a t i o n .  Some c l a r i f i c a t i o n s  and changes a r e  r e q u i r e d  t o  
t h e  scope and a u t h o r i t i e s  of t h e  Steam Act, as w e l l .  

Measures under  c o n s i d e r a t i o n  i n c l u d e  an i n c r e a s e  i n  1 i m i  t s  on acreage 
t h a t  can be leased t o  an i n d i v i d u a l  lessee;  a c o n d i t i o n e d  l e a s i n g  
process, w i t h  p re - lease  env i ronmenta l  rev iews l i m i t e d  t o  e x p l o r a t i o n  
impacts  and i n i t i a l  r i g h t s  l i m i t e d  t o  e x p l o r a t i o n  on ly ;  c l a r i f i c a t i o n  o f  
l e a s i n g  a u t h o r i t y  f o r  geothermal resources  o f f s h o r e  and on w i thdrawn and 
acqu i red  lands;  access t o  s p e c i a l  s tudy  areas f o r  resource  e x p l o r a t i o n ;  
and s p e c i a l  p r o v i s i o n s  f o r  d i r e c t  h e a t  uses. 

Tax L e g i s l a t i o n  

The NEA r e s o l v e s  most o f  t h e  tax  problems, b u t  some m i n o r  amendments may 
be needed. The minimum t a x  on geothermal i n t a n g i b l e  d r i l l i n g  c o s t s  may 
p r e v e n t  f o r m a t i o n  of independent developers,  and w i l l  be reassessed. 
The i n e l i g i b i l i t y  o f  h o t  water  d i s t r i b u t i o n  u t i l i t i e s  f o r  t h e  10% b u s i -  
ness tax  c r e d i t  may be redressed.  Acce le ra ted  d e p r e c i a t i o n  o r  research  
and development w r i t e o f f s  f o r  i n n o v a t i v e  i n d u s t r i a l  a p p l i c a t i o n s  a r e  
a1 so under  c o n s i d e r a t i o n .  

Geothermal Loan Guaranty Program 

Severa l  p o s s i b l e  changes t o  t h i s  program a r e  be ing  examined. A 90% 
guaran ty  f o r  pub1 ic ly-owned u t i 1  i ty p r o j e c t s  may be a p p r o p r i a t e ,  because 
o f  t h e  p a r t i c u l a r  i n a b i l i t y  of these smal l  systems t o  absorb r i s k s .  
P r o v i s i o n s  f o r  p a r t i a l l y  f o r g i v e a b l e  loans  a s  a f o r m  o f  c o s t  g u a r a n t y  
may be a p p r o p r i a t e ,  inasmuch as t h e  ma jo r  r i s k s  o f  geothermal resource  
dependence may be h i g h  cos t ,  r a t h e r  than  o u t r i g h t  f a i l u r e .  I t  has a l s o  
been suggested t h a t  t h e  government s u b o r d i n a t e  i t s  i n t e r e s t  t o  t h a t  o f  
t h e  lender .  

Expanded I n t e r c o n n e c t i o n  and Wheel i n g  A u t h o r i t y  

Because o f  t h e  s i t e  dependency, t h e  smal l  s i z e  of i n d i v i d u a l  g e n e r a t i n g  
u n t i s ,  and t h e  inc rementa l  n a t u r e  of r e s e r v o i r  development, access t o  
t r a n s m i s s i o n  1 i n e s  i s  c r i t i c a l  t o  geothermal resource  development. 
Spec ia l ,  more l i b e r a l  whee l ing  and i n t e r c o n n e c t i o n  a u t h o r i t y  f o r  such 
s i  te-dependent genera t i on  may be sought. Geothermal resources  may be 
e x p l i c i t l y  i n c l u d e d  i n  t h e  smal l  power p roducer  ca tegory ,  e l i g i b l e  f o r  
i n t e r c o n n e c t i o n  orders .  Wheel i n g  o rde rs  f o r  smal 1 power producers o r  
cogenera tors  u s i n g  s i  te-dependent resources  may a1 so be a u t h o r i z e d .  
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Federa l  Subsidy Programs 

Federa l  subs idy  programs suppor t  a s u b s t a n t i a l  f r a c t i o n  o f  t h e  con- G 
s t r u c t i o n  o f  new housing and p u b l i c  f a c i l i t i e s .  Loan l i m i t s  and o t h e r  
p o l i c i e s ,  i n c l u d i n g  b a s i c  conserva t i on ,  d iscourage o r  p r e v e n t  u t i l  i- 
z a t i o n  o f  geothermal energy i n  such p r o j e c t s .  Such p r o j e c t s  a r e  i n  
e f f e c t  f o r c e d  t o  min imize  f i r s t  c o s t  a t  t h e  expense o f  inc reased l i f e  
c y c l e  cos ts .  C o r r e c t i v e  measures such as exemption o f  t h e  c o s t s  of 
geothermal equipment from t h e  Department o f  Housing and Urban Develop- 

and l o a n  guaran ty  
t h e  Department o f  
and a g r i c u l t u r a l  

ment (HUD) and Farmers Home A d m i n i s t r a t  
l i m i t s  w i l l  be sought. A c t i v e  r o l e s  f o r  
Commerce i n  demonst ra t ing  space h e a t i n g  
a p p l i c a t i o n s  may a l s o  be proposed as we1 

on (FHA) l o a n  
HUD, FHA, arrd 
and i n d u s t r i a  

Heat  D i s t r i b u t i o n  Systems 

Some form o f  i n c e n t i v e  may be proposed f o r  geothermal i n d u s t r i a l  parks  
and d i s t r i c t  h e a t i n g  systems. P a r t i a l l y  f o r g i v e a b l e  l oans  repayab le  o u t  
o f  revenues, i n t e r e s t  subs id ies ,  r e s e r v o i r  insurance,  m o d i f i e d  l o a n  
guaran t ies ,  t a x  i n c e n t i v e s ,  o r  g r a n t s  a r e  be ing  cons idered.  

Other  Measures 

P u b l i c  i n p u t  i s  be ing  sought  e s p e c i a l l y  w i t h  rega rd  t o  r e g u l a t o r y  and 
l e g a l  d e t e r r e n t s  which can be c o r r e c t e d  w i t h o u t  s a c r i f i c i n g  o t h e r  impor- 
t a n t  s o c i a l  goals .  Suggest ions f o r  e f f e c t i v e  sho r t - te rm i n c e n t i v e s  
which w i l l  s t i m u l a t e  normal bus iness r e l a t i o n s h i p s  a r e  a l s o  d e s i r e d .  
The o b j e c t i v e  w i l l  be t o  make i t  p o s s i b l e  f o r  a l l  o f  t h e  necessary 
marke t  s e c t o r s  t o  cons ide r  geothermal energy as an economical a l t e r -  
n a t  i v e, i n c l  u d i ng f i n a nc i ng , ex p 1 o r a t  i on, dev e l  o pme n t , t r a  n smi s s i on, 
d i s t r i b u t i o n ,  and u t i l  i z a t i o n  o f  energy f o r  e l e c t r i c i t y ,  i n d u s t r i a l  and 
a g r i c u l t u r a l  h e a t  use, and commercial and r e s i d e n t a i l  space hea t ing .  
The Geothermal Energy Omnibus B i l l  i s  expected t o  p u t  t h e  f i n i s h i n g  
touches on a s e t  o f  l e g i s l a t i v e  a u t h o r i t i e s  t h a t  i n c l u d e s  t h e  Geothermal 
Steam Ac t  o f  1970, t h e  Geothermal Research, Development and Demon- 
s t r a t i o n  A c t  o f  1974, and t h e  NEA. The r e s u l t  shou ld  be a ma jo r  c o n t r i -  
b u t i o n  t o  p r o f i d i n g  c l e a n  domest ic  sources of energy f o r  use th roughou t  
t h e  U n i t e d  Sta tes .  
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APPENDIX E 

GEOTHERMAL ENERGY OMNIBUS LEGISLATION 

RECOMMENDATIONS OF THE INSTITUTIONAL B A R R I E R  PANEL TO 

THE INTERAGENCY GEOTHERMAL COORDINATING COUNCIL 

BACKGROUND 

Three ma jo r  p ieces  o f  l e g i s l a t i o n  have been passed s i n c e  1970 t o  promote 
t h e  development o f  geothermal resources  i n  t h e  U.S. These a r e  t h e  
Geothermal Steam Ac t  of 1970 (PL 91-581), t h e  Geothermal Energy Re- 
search, Development, and Demonstrat ion A c t  o f  1974 (PL 93-410), and t h e  
f i v e  Acts  t h a t  made up t h e  1978 N a t i o n a l  Energy A c t  - t h e  P u b l i c  U t i l i t y  
R e g u l a t o r y  P o l i c i e s  A c t  of 1978 (PL 95-617), t h e  Energy Tax A c t  o f  1978 
(PL 95-618) , t h e  N a t i o n a l  Energy Conserva t i on  Pol i c y  A c t  (PL 65-61 9 )  , 
t h e  Power P l a n t  and I n d u s t r i a l  Fuel Use A c t  o f  1978 (PL 95-620), and t h e  
N a t u r a l  Gas P o l i c y  Ac t  o f  1978 (PL 95-621). These i n i t i a t i v e s  go a l o n g  
way toward e s t a b l i s h i n g  a l e g a l  and r e g u l a t o r y  framework f a v o r a b l e  t o  
commercial geothermal energy e x p l o r a t i o n  and development, and i n c e n t i v e s  
t o  s t i m u l a t e  e a r l y  and widespread use by  a v a r i e t y  of users.  However, 
a l l  o f  t hese  Acts  r e q u i r e  improvements i f  t h e  geothermal energy u t i l i -  
z a t i o n  o b j e c t i v e s  o f  t h e  Counci l  a r e  t o  be met. Consequent ly,  t h e  
I n s t i t u t i o n a l  B a r r i e r  Panel has developed a recommended Geothermal 
Energy Omnibus B i l l  t o  complete t h e  l e g i s l a t i v e  needs. 

The ma jo r  purposes of t h e  l e g i s l a t i o n  a r e  t o  s t r e a m l i n e  Federa l  l e a s i n g  
and p e r m i t t i n g ,  t o  p r o v i d e  i n c e n t i v e s  and reduce d i s i n c e n t i v e s  f o r  
market  s e c t o r s  n o t  adequa te l y  d e a l t  w i t h  i n  p r i o r  l e g i s l a t i o n  
( e s p e c i a l l y  d i r e c t  h e a t  use marke t  s e c t o r s )  , t o  c l a r i f y  u n c e r t a i n t i e s  i n  
t h e  N a t i o n a l  Energy Act, and t o  update t h e  l e g i s l a t i v e  mandate f o r  t h e  
Counci l  i t s e l  f. 

The proposed b i l l  i n c l u d e s  t h e  i n i t i a t i v e s  i n  t h e  f o l l o w i n g  o u t l  i n e .  
More d e t a i l e d  d e s c r i p t i o n s  o f  these p roposa ls  f o l l o w  t h e  o u t l  i n e .  

I. Amendments t o  PL 93-410 I G C C  S t r u c t u r e :  

0 Change name o f  Geothermal C o o r d i n a t i o n  and Management P r o j e c t  

0 Revise membership: e l i m i n a t e  NASA, r e p l a c e  ERDA and’  FEA w i t h  

t o  I n t e r a g e n c y  Geothermal C o o r d i n a t i n g  Counci l  . 

DOE, and add Commerce, HUD, and DOD 

0 R e f l e c t  Counci l  , r a t h e r  than  P r o j e c t  S t r u c t u r e  

0 A u t h o r i z e  A c t i v e  Role f o r  Commerce Department, HUD, and 
Farmers Home A d m i n i s t r a t i o n .  

e C l a r i f y  annual r e p o r t  requi rement .  
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11. Amendments t o  PL 93-410 Loan Guaranty Program 

o A u t h o r i z e  SBA,  REA, HUD, and Farmers Home A d m i n i s t r a t i o n  t o  
make geothermal l o a n  g u a r a n t i e s .  

0 A u t h o r i z e  g u a r a n t i e s  f o r  90% of p r o j e c t  c o s t s  f o r  p u b l i c l y  
owned bod ies  ( m u n i c i p a l s  and c o o p e r a t i v e s )  and f o r  smal l  
business concerns. 
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0 A u t h o r i z e  DOE t o  assume l o a n s  upon r e q u e s t  o f  borrower,  as 
a l t e r n a t i v e  t o  d e f a u l t  (panel  e v e n l y  d i v i d e n d  on t h i s  recom- 
mendat ion).  

111. Amendments t o  Geothermal Steam A c t  

S t r e a m l i n i n g  Task Force Recommendations 

o Preclude KGRA d e s i g n a t i o n  f o r  l ands  under non -compe t i t i ve  
a p p l i c a t i o n .  

0 Autho r i ze  f r e e  use f o r  smal l  s c a l e  d i r e c t  use a p p l i c a t i o n s .  

e A u t h o r i z e  Federa l  agency use when i t  will  n o t  d e t e r  commercial 

O the r  

o 

0 C l a r i f y  DO1 a u t h o r i t y  t o  l e a s e  wi thdrawn and a c q u i r e d  l ands  

0 Change r e f e r e n c e s  t o  'Is team" t o  " resources "  

0 A u t h o r i z e  e x p l o r a t i o n  f o r  w i l d e r n e s s  s tudy  areas 

devel  opmen t. 

Inc rease  acreage l i m i t a t i o n .  t o  51,200? ac res  

0 L i m i t  KGRA t o  e l e c t r i c  p rospec ts  

0 Prov ide  a u t h o r i t y  t o  n e g o t i a t e  l e a s e  f o r  m ine ra l - seve red  lands  

o E l i m i n a t e  a u t h o r i t y  f o r  u n i l a t e r a l  read jus tmen t  o f  l e a s e  terms 
eve ry  10 years.  

I V .  Amendments, t o  Energy Tax A c t  o f  1978 

o Al low  10% A l t e r n a t i v e  Energy P r o p e r t y  c r e d i t  f o r  P u b l i c  
\ U t i l i t y  P r o p e r t y  i n  t h e  case of geothermal equipment, and 

extend t i m e  p e r i o d  t o  c o m p l e t i o n  o f  c o n s t r u c t i o n  i n  1990, 
r a t h e r  than 1982. 

0 E l i m i n a t e  minimum t a x  on Geothermal I n t a n g i b l e  D r i l l i n g  Costs 

0 Conf i rm e l i g i b i l i t y  o f  i n j e c t i o n  w e l l s  f o r  i n t a n g i b l e  d r i l l i n g  
c o s t  deduc t ion  
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V .  Amendment t o  N a t u r a l  Gas P o l i c y  A c t  o f  1978 

e A u t h o r i z e  r o l l e d - i n  p r i c i n g  f o r  geopressured methane 

V I .  Amendment t o  Powerp lant  and i n d u s t r i a l  Fuel Use A c t  o f  1978 

0 A u t h o r i z e  use of geopressured methane i n  Ma jo r  Fuel  Bu rn ing  
I n s t a l  l a t i o n s  and powerp lants  

V I I .  Amendments t o  P u b l i c  U t i l i t v  Reau la to rv  P o l i c i e s  A c t  

0 A u t h o r i z e  FERC t o  i s s u e  whee l i ng  and i n t e r c o n n e c t i o n  o r d e r s  
f o r  Geothermal Power Producers.  

0 A u t h o r i z e  exemption from Federal  Power A c t  and Federa l  P u b l i c  
U t i 1  i ty H o l d i n g  Company A c t  f o r  Geothermal Power Producers f o r  
p l a n t s  up t o  60 Mlrle, r a t h e r  than  30 MWe. 

V I I I .  Amendments t o  N a t i o n a l  Energy Conserva t i on  Pol i c y  A c t  

0 I n c l u d e  geothermal space h e a t i n g  i n  g ran ts ,  secondary 
f i n a n c i n g ,  and l o a n  insu rance  programs. 

0 I n c l u d e  geothermal i n  programs f o r  g r a n t s  t o  h o s p i t a l s ,  
schools,  government b u i l d i n g s ,  and p u b l i c  c a r e  f a c i l i t i e s .  

0 I n c l u d e  geothermal i n  Federal  b u i l d i n g s  program 

e A u t h o r i z e  i n c r e a s e  i n  HUD and Farmers Home A d m i n i s t r a t i o n  l o a n  
l i m i t s  f o r  geothermal h e a t i n g  and c o o l i n g  equipment. 
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APPENDIX F 

LIST OF KEY CONTACTS I N  ALASKA 

Ralph Amovak 
A1 e u t  i a n - P r i  b i l  o f  I s l a n d  

Assoc ia t i on ,  I nc .  
430 ' IC"  S t r e e t  
Anchorage, Alaska 99501 
(907)  278-3567 

John Beebee 
Energy Systems, I n c .  ( E S I )  
P.O. Box 3075 
Anchorage, Alaska 99510 
(907)  243-1 942 

Robert  Forbes 
Route #1 
Box 2114 
Lopez , Washington 98261 
(206) 468-2453 

Car l  Halsey 
Code 2663 
Naval Weapons Center 
China Lake, C a l i f o r n i a  99555 
(714)  939-3819 

P a t r i c i a  Kirdwood 
Energy Systems, I n c .  ( E S I )  
P.O. Box 3075 
Anchorage, Alaska 99510 
(907)  243-1 942 

Jay  Kunze 
Energy Serv i ces  D i v i s i o n  
Forsgren, P e r k i n s  and Associates,  P.A. 
Resburg, Idaho 93440 
(208)  356-9201 

Lee  Leonard 
Department o f  T r a n s p o r t a t i o n  

8, P u b l i c  F a c i l i t i e s  
Fai rbanks,  Alaska 99701 

Don Mark le  
D i v i s i o n  o f  Energy and Power 
' Development 
S t a t e  o f  Alaska 
MacKay B u i l d i n g ,  7 t h  F l o o r  
338 Denal i 
Anchorage, Alaska 99501 
(907)  276-0508 

@ 
M i  c h a e 1 Mc Crack i n 
( P a r t  Owner, Chena Ho t  S p r i n g s )  
P.O. Box 808 
Fai rbanks , A1 as ka 
(907) 452-7867 

W i l l i a m  E. Oqle 
Energy Systems, I n c .  (ES I )  
P.O. Box 3075 
Anchorage, Alaska 99510 
(907)  243-1 942 

C.J. P h i l l i p s  
(Owner, P i l g r i m  H o t  Sp r ings )  
Nome, Alaska 99762 
(907)  443-2560 

James Whel an 
Naval Weapons Center 
China Lake, Cal i f o r n i a  99555 
(714) 939-381 9 

Jud Whi tbeck 
EG & G Idaho, Inc .  
Idaho N a t i o n a l  Eng ineer ing  L a b o r a t o r y  
Idaho F a l l s ,  Idaho 83401 

D o r i s  Loennig 
Rep. Me loz i  Hot Sp r ings  
S u i t e  206, 613 Cushman S t r e e t  
Fairhanks, Alaska 99701 

R i c h a r d  Rome 
(Owner, K i l o  Hot  S p r i n g s )  
Box 81490 
Col lege,  Alaska 99701 

Bud Sel t e n r e i c h  
Leasee Tolovan Hot Sp r ings  
Box 965 
N o r t h  Pole, A laska 

L a r r y  P a r r i s h  
C i r c l  Hot Sp r ings  Resor t  
Cen t ra l  Alaska 
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Q 

Q 

Don Turne r  
U n i v e r s i t y  o f  A laska 
Geop hys i c a l  I ns t i  t u  t e  
Fairbanks, A laska 
(907) 479-71 98 

C a r l  Benson 
U n i v e r s i t y  o f  Alaska 
Geophysical  I n s t i t u t e  
Fai rbanks,  Alaska 99701 
(907) 479-71 98 

Ross S c h a f f  
S t a t e  G e o l o g i s t  
3200 Porcup ine  D r i v e  
Anchorage, Alaska 99508 
(907)  277-661 5 

Michael  Schmidt 
P lann ing  D i  r e c t o r  
City and Borough o f  S i t k a  
P.O. Box 79 
S i t k a ,  Alaska 99835 

P.M. W r i g h t  
U n i v e r s i t y  o f  U tah  
Department o f  Geology and 

S a l t  Lake City, Utah 
Geophysics 

Bob Sanders 
S t a t e  o f  Alaska 
Department of N a t u r a l  Resources 
D i v i s i o n  o f  Energy and M i n e r a l  

703 W .  N o r t h e r n  L i g h t s  Blvd.  
Anchorage, Alaska 99501 

Management 

(907) 263-2260 

Tom M i l l e r  
U.S. G e o l o g i c a l  Survey 
Geologic  D i v i s i o n  
1209 Orca 
Anchorage, Alaska 99504 
(907) 271 -41 50 

Gene C u l v e r  
Oregon I n s t i t u t e  o f  Technology 
Geo Heat  Center  
K1 amath Fa1 1 s, Oregon 97601 
(503)  882-6321 

Gene Wes t c o t  t 
U n i v e r s i t y  o f  Alaska 
Geophysical  I n s t i t u t e  
Fai rbanks,  Alaska 99701 
(907) 479-71 98 

Flr. p1 Mrs. Sonnenburg 
Warm Spr ings  E n t e r p r i s e s  
Baranof, A laska 
v i a  S i t k a ,  A laska 99835 

Bob Hackman 
Department o f  Energy 
Region X 
1992 Federa l  B u i l d i n g  
915 Second Avenue 
S e a t t l e ,  Washington 98174 
(206)  442-7284 

Pave P e n i g c h i n c o f f  
S t a t e  of Alaska 
Department o f  N a t u r a l  Resources 
P1 ann ing  Department 
323 Eas t  4 t h  Avenue 
Anchorage, Alaska 99501 
(907) 279-5577 

Char1 es S1 oan 
U.S. Geo log ica l  Survey 
Water Resources D i v i s i o n  
218 "E"  S t r e e t  
Anchorage, Alaska 99501 
(907) 271-4138 

R i c h a r d  Rome 
K i l o  Hot Sp r ings  
Box 81490 
Col 1 ege, A1 as ka 99701 



J e r r y  Schurr  
U. S. Geol ogocal Survey 
Conservat ion Divisin 

Anchorage A1 aska 99501 
' 800 "A" S t r e e t  

(907)  271 -4301 

Carl Harmon 
Geo log i s t  - Chatham Area 
Tongass National F o r e s t  
P.O. Box 1980 
S i t k a ,  Alaska 99835 

Wes Maulton 
M i n i n g  Engineer 
U.S. F o r e s t  Se rv ice  
Juneau Alaska 99801 
(907)  586-7271 
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Dick Regon 
Bureau o f  Land Management 
U.S. Department of I n t e r i o r  
4700 E .  72nd Avenue 
Anchorage, Alaska 99507 

Roger Bo1 s tad 
Bureau o f  Land Management 
Fairbanks D i s t r i c t  
P.O.  Box 1150 
Fairbanks,  Alaska 99701 
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