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INTRODUCTION 

An eva lua t i on  o f  energy a l t e r n a t i v e s  o f  the  Western Uni ted States and 
Alaska was undertaken by the  Energy Resources Sect ion o f  the  DGGS a t  the 
request o f  t he  A t to rney  General 's o f f i c e .  Th i s  eva lua t i on  became necessary 
a f t e r  a review by t h e  DGGS found the energy a l t e r n a t i v e  sec t i on  o f  the d r a f t  
E l  S, "Proposed Increase i n  Acreage t o  be Of fe red f o r  O i  1 and Gas Leasing on 
the Outer Cont inenta l  Shelves" t o  be l i t t l e  more than a d e s c r i p t i o n  o f  types 
o f  energy a l t e r n a t i v e s  e x i s t i n g  i n  the  Uni ted Sta tes  a t  t h i s  t ime. 

The repo r t ,  on page 349, suggests t h a t  more d e t a i  1s a r e  a v a i l a b l e  i n  
a companion p u b l i c a t i o n  by the  BLM e n t i t l e d  "Energy A l t e r n a t i v e s  and The i r  
Environmental Impacts". This  may be t rue ,  bu t  i t  i s  our  op in ion  tha t  by 
d e f i n i t i o n ,  environmental impact means t h a t  a d e t a i l e d  ana lys i s  o f  a l t e r n a t i v e  
courses o f  a c t i o n  i s  mandatory and should be inc luded i n  the  statement i t s e l f  
so tha t  a t  the  very  l e a s t ,  r a t i o n a l  p re l im ina ry  judgments can be made. 

This  r e p o r t  w i l l  d iscuss Sect ion F o f  t he  E I S  and then present our own 
views o f  the  problem. The urgency f o r  s o l u t i o n s  t o  our  na t i ona l  and s t a t e  
energy c r i s i s  requ i red  t h a t  t h i s  study be undertaken over  a very shor t  t ime 
per iod and on the  bas i s  o f  our in-hand data.  A more comprehensive eva lua t ion  
o f  a l l  Alaskan energy resources i s  underway by the  Energy Resources Sect ion 
and w i l l  be completed i n  the  near f u t u r e .  



DISCUSSION 

COMMENTS OF DRAFT E l  S SECTION F 

A very major c r i t i c i s m  o f  Sect ion F i s  t ha t  i t  does no t  address i t s e l f  
t o  the pe r t i nen t  quest ion: Are there  energy a l t e r n a t i v e s  which could be u t i -  
l i z e d  i n  the near fu ture ,  and what e f f e c t  would these a l t e r n a t i v e s  have on 
the immediate needs o f  t he  n a t i o n  t o  develop the petroleum resources o f  the 
Outer Continental Shelves? Most o f  the  sect ion merely conta ins  descr ip t ions  
o f  a l t e r n a t i v e  energy systems wi thout  i nves t i ga t i ng  what i t  a l l  means i n  
terms o f  being ab le  t o  reduce the  nat ions  almost t o t a l  dependency on o i l  and 
gas f o r  energy. 

There i s  no d iscuss ion o f  economics, very l i t t l e  d iscuss ion o f  rea l  
p o t e n t i a l  o f  a l t e r n a t e  energy, on l y  present development t rends,  e tc . ,  e tc .  
For example, the AEC has issued growth forecasts f o r  nuclear  power which are  
a l l  nea t l y  shown i n  the  statement, bu t  how does t h i s  r e l a t e  t o  O.C.S.  leasing? 
Presumably a higher growth o f  nuclear  power would a l l e v i a t e  st resses on O . C . S .  
leasing, but how much and how many more environmental problems would be caused 
by increased nuclear power capac i ty  compared t o  d imin ished O.C.S. leasing? 
Would the  t rade o f f  be worth i t?  i t  seems tha t  these types o f  quest ions are  
f a i r l y  pe r t i nen t  t o  any environmental ana lys is  o f  energy a l t e r n a t i v e s .  

The fo l lowing sec t ions  con ta in  a quick ana lys is  o f  each energy a l te rna -  
t i v e  as contained i n  DES 74-90; they include: 

1. A review o f  ma te r ia l  presented i n  DES 74-90. 

2 .  Alaska's p o t e n t i a l  f o r  c o n t r i b u t i n g  t o  the a l t e r n a t e  energy p o t e n t i a l .  
(un for tunate ly  Alaska could r e l y  100% on a l t e r n a t i v e  energy sources, 
export  a l l  o f  i t s  o i l  and gas and s t i l l  no t  a f f e c t  t h e  na t ions  s i t u a t i o n  
t o  any degree. Alaskan energy consumption i n  1971 was o n l y  31 m i l l i o n  
BOE per year, compared t o  2,012 m i l l i o n  BOE per year f o r  the  12 western 
s ta tes  (Wilkinson, 1974). 

3. Due t o  the small e f f e c t  Alaska w i l l  have on the  n a t i o n  ( w i t h  regard t o  
a1 te rna t  i ve  energy on1 y) , whenever possib le the  e f f e c t  o f  us ing and 
developing a l t e r n a t e  energy sources w i t h i n  the  Western Un i ted  States 
was a l so  considered. 

4. Table I i s  an at tempt t o  c o l l e c t  and organize p e r t i n e n t  data concerning 
a l t e r n a t e  energy sources a v a i l a b l e  i n  the western Un i ted  States so 
t h a t  the var ious p o s s i b i l i t i e s  and combinations can be seen. The tab le  
i s  very s i m p l i s t i c  and o n l y  looks a t  the  more obvious f a c t o r s  involved 
and doesn't  look a t  these i n  the  deta i 1 needed ( f o r  example, increasing 
the  coal supply as an a l t e r n a t i v e  involves a d e t a i l e d  a n a l y s i s  o f  
everyth ing from c a p i t a l  a v a i l a b i l i t y ,  t o  i ron  o r e  mining, t o  the  
capaci ty  o f  s tee l  m i l l s ,  t o  the  t ranspor ta t i on  network i n  the  U.S. 
None o f  these less  obvious f a c t o r s  have been considered). A much more 
d e t a i l e d  ana lys is  i s  d e f i n i t e l y  needed. Th is  d e t a i l e d  ana lys i s  i s  i n  
our opin ion what should be contained i n  DES 74-90, bu t  i n  our  l i m i t e d  
t ime frame and cons ider ing  the  a v a i l a b i l i t y  o f  in fo rmat ion  t o  us, on l y  



t he  f a c t o r s  i n  Table I were used t o  consider enerqy a l t e r n a t i v e s .  A t  -, 

l e a s t  an attempt was made, however, lack ing  i n  d e t a i l  and complexi ty ,  
t o  o b j e c t i v e l y  evaluate var ious  fac to rs  as they r e l a t e  t o  each energy 
a l t e r n a t i v e .  Table I considers o n l y  what c o n t r i b u t i o n  the  western 
Un i ted  States can make by 1985 w i t h  regard t o  each a l t e r n a t i v e  energy 
choice.  

The f o l l o w i n g  should be noted w i t h  regard t o  i n t e r p r e t i n g  Table I :  

1 .  A l l  energy f i gu res  have been converted t o  Barre ls  o f  O i l  Equivalent  
(BOE). BOE i s  a u n i t  o f  energy equ iva lent  t o  the energy conta ined i n  
a b a r r e l  o f  crude o i l .  (one o f  t h e  major problems i n  i n t e r p r e t i n g  DES 
74-90 i s  t h a t  energy i s  represented i n  every conceivable form f rom 
watt-hours t o  cubic f e e t  o f  gas. I t  i s  impossible t o  compare a l t e r n a -  
t i v e s  unless a common u n i t  o f  energy i s  used.) 

2. Column 8 i n  Table I discusses maximum possib le a v a i l a b l e  energy f o r  
t he  western United States by 1985. I f  conversion i s  made t o  de l i ve red  
energy, other  fac to rs  should enter  i n t o  the computation. For example, 
conversion o f  f o s s i l  f u e l  energy (coal,  o i l ,  gas) t o  e l e c t r i c i t y  i n -  
volves a 66% e f f i c i e n c y  loss,  and conversion o f  geothermal energy t o  
e l e c t r i c i t y  involves an 86% energy e f f i c i e n c y  loss. 

3. The est imated demand f o r  t o t a l  energy use on ly  i n  the  12 western 
states1 i n  1985 i s  3200 m i  1 1  ion BOE per year o r  8.7 m i  1 1  ion BOE per 
day. The estimated e l e c t r i c a l  demand i n  1985 i s  1400 m i l l i o n  BOE per 
year o r  3.8 BOE per day (Wilkinson, 1974). 

CONCLUSIONS 

Our conclus ion i s  t h a t  there  a r e  d e f i n i t e l y  energy a l t e r n a t i v e s  which 
can be u t i l i z e d  i n  the near term t o  a l l e v i a t e  the pressures o f  an a l l  o u t  
massive campaign t o  develop, produce and deplete domestic o i l  and gas re -  
sources on the  O.C.S. w i thout  regard t o  long term conservat ion concepts. 
A few o f  these a l t e r n a t i v e s  a r e  a v a i l a b l e  now o r  w i l l  be i n  the  near f u t u r e  
and wi 1 1  probably cause comparat i v e l y  few environmental problems. A number 
o f  o t h e r  a l t e r n a t i v e s  are  r e a d i l y  a v a i l a b l e ,  but  there i s  a quest ion  whether 
env i ronmental problems created wbul d be more pronounced o r  1 ess pronounced 
than developins the O.C.S. Some a l t e r n a t i v e s  have ser ious technoloqic,  . - - 7  

economic o r  environmental problems which w i l l  have t o  be overcome before  
they can be considered as v i a b l e  a l t e r n a t i v e s .  These var ious  energy a l t e r -  
na t i ves  a r e  shown and 1 i s t e d  i n  order  o f  preferenceZ i n  Table I. The i n t e n t  
was n o t  t o  condemn o r  advocate any one type o f  energy a l t e r n a t i v e .  The 

l ~ h e s e  s ta tes  are Alaska, Cal i f o r n  ia ,  Montana, New Mexico, Oregon, 
Colorado, Arizona, Utah, Wyoming, Washington, Idaho, and Nevada. 

2 ~ h i s  preference i s  a sub jec t i ve  judgment by the authors based on an 
o b j e c t i v e  eva luat ion  o f  the  f a c t o r s  1 i s ted  i n  Table I .  



attempt was t o  evaluate various a l t e r n a t i v e s  and make r e a l i s t i c  est imates 
o f  t he  value o f  each t o  the western Uni ted States w i t h i n  the next 10 years. 
I t  i s  o u r . o p i n i o n  t h a t  i n  the western Un i ted  States,  the combination b f  
energy conservat ion,  greater  onshore exp lo ra t i on ,  r a t i o n a l  u t i l i z a t i o n  

- .  . 

o f  h y d r o e l e c t r i c  energy and development o f  geothermal energy could not  o n l y  
provide more energy i n  the near term than O . C . S .  leasing on the west coast  
and Alaska but  may be ab le  t o  do so a t  l ess  environmental, techno log ica l ,  and 
economic cos ts . '  However, i t  should be noted t h a t  f u r t h e r  d e t a i l e d  s tud ies  

. . .  

should be undertaken by the Federal Government immediately t o  evaluate these 
a l t e r n a t i v e s  and t h a t  t h i s  ana lys is  o n l y  concerns the  western s ta tes .  The 
need f o r  increas ing domestic o i l  and gas reserves i s  rea l  and t h i s  i n  no way 
should be construed t o  mean t h a t  leas ing o f  the  O . C . S .  should be d iscont inued,  
on l y  t h a t  t he re  a r e  a l te rna t i ves ,  which, i f  fo l lowed,  might a l l o w  O.C.S. t o  be 
developed i n  an o r d e r l y  manner and w i t h  regard t o  long term conservat ion 
prac t ices .  The f r o n t i e r  O.C.S .  areas a r e  the  nat ions  l a s t  great storehouse 
o f  e a s i l y  ob ta inab le  f o s s i l  f u e l s  which can be ex t rac ted w i thout  huge env i ron-  
mental s a c r i f i c e s .  They should be t rea ted  as such. I f  possible, the  development 
o f  our  Outer Cont inenta l  Shelves should be undertaken w i t h i n  the framework o f  
a  long range p lan  and not  on a  crash bas is  t o  s a t i s f y  the needs o f  shor t  term 
c r i s i s .  

l ~ o r  an ana lys i s  o f  poss ib le  energy f l o w  i n  the  Western U.S. i n  1985, 
see Appendix I o f  t h i s  repor t .  Th is  shows the  value t o  the n a t i o n  o f  
energy conservat ion, and development o f  a l t e r n a t e  energy sources such 
as geothermal. 

-4 - 



ENERGY ALTERNATIVES: 

AN ANALYSIS  OF EACH SOURCE 



INCREASED ENERGY CONSERVATION 

I .  Review o f  DES 74-90 Sec t i on  F 

This  was a w e l l  w r i t t e n  general o v e r a l l  perusual  o f  t h e  p o s s i b l e  
energy sav ing methods a v a i l a b l e  t o  everyone. The o n l y  f a u l t  1 can f i n d  
i s  t h a t  i t  d i d n ' t  emphasize enough the l a r g e  amount o f  energy which can 
be saved us ing  t h i s  a l t e r n a t i v e .  For example, i f  a 20% sav ings i n  t o t a l  
energy consumption c o u l d  be e f f e c t e d  f o r  t h e  nex t  10 years  i n  t he  U.S. 
t h e  t o t a l  savings by 1985 would be 35 b i l l i o n  BOE, a f i g u r e  which i s  over  
30% o f  the  t o t a l  es t ima ted  recoverable o i l  and gas resources o f  the  
e n t i r e  Alaskan o . c . s . ~ ,  and a lmost  double t h e  t o t a l  es t ima ted  recoverable 
resource base f o r  t h e  G u l f  o f  Alaska o . c . s . ~ .  

1 1 .  A laska 's  P o t e n t i a l  

P o t e n t i a l  f o r  conse rva t i on  i n  Alaska i s  p robab l y  l e s s  than i n  many 
o the r  areas because o f  low popu la t i on  and due t o  t h e  c l i m a t e ,  b e t t e r  
i nsu la ted  b u i l d i n g s .  However, a 20% reduc t i on  o f  energy consumption i n  
Alaska by 1985 would p robab ly  conserve more than 9 m i  1 1  i o n  BOE per  year2. 

1 1 1 .  Western U.S.  P o t e n t i a l  

P ro jec ted  energy use f o r  the  13 western s t a t e s  i n  1985. i s  8 .7  m i l l i o n  
BOE per day2. A 20% r e d u c t i o n  would r e s u l t  i n  a d a i l y  sav ing  o f  1.75 
m i l l i o n  BOE. 

I V .  Summary and Conclus ions 

Energy conse rva t i on  i s  f a r  and away one o f  t h e  b e s t  s h o r t  and long 
term answers t o  t h e  energy problems o f  t h i s  c o u n t r y .  A 20% reduc t i on  o f  
energy use would e n t a i l  much l e s s  personal s a c r i f i c e  than  most people 
r e a l i z e  (most o f  i t  c o u l d  be accounted f o r  i n  b e t t e r  i n s u l a t i o n ,  smal ler ,  
1 i g h t e r  cars ,  lowered speed 1 i m i  t s ,  more e f f i c i e n t  appl  iances, e t c . )  . I f  
energy consumption was c u t  by 20% over  t h e  nex t  10 years  an amount would 
be saved equal t o  30% o f  t h e  t o t a l  est imated Alaska O C S  recoverab le  
o i l  and gas resources and double the  G u l f  o f  Alaska OCS resources.  I n  
Table I energy conse rva t i on  i s  ranked f i r s t  o u t  o f  14 p o s s i b l e  a l t e r n a t i v e s .  

l ~ l a s k a  D i v i s i o n  o f  Geo log ica l  and Geophysical Surveys, 1974, Energy 
Resources of  Alaska: O i l  and Gas; Open F i l e  Repor t  #50. 

2 ~ i  1 k i  nson, Lawrence, 1974, "Energy Resoruce Development f o r  t he  West1', 
Western I n t e r s t a t e  Nuc lear  Board, Lakewood, Colorado. 



INCREASED HYDROELECTRIC POWER 

I .  Review o f  DES 74-90 Sect ion F 

This  sec t ion  o f  DES 74-90 f a i l s  t o  f u l l y  and c l e a r l y  e x p l a i n  the  
impact o f  hyd roe lec t r i c  power on the  energy problem. A g rea t  number o f  
percentages are  c i t e d  bu t  o n l y  tend t o  be confusing. No comparison be- 
tween the  amount o f  energy t h a t  cou ld  be cont r ibu ted  by h y d r o e l e c t r i c  
sources and t h a t  expected from the  development o f  the  Outer Cont inenta l  
She l f  i s  made. The d iscuss ion  o f  environmental impacts i s  good. 

I I .  Alaskan Potent ia l  

I f  the development r a t e  increases, Alaska may be a b l e  t o  supply 
172 b i l l i o n  k i l o w a t t  hours per  year i n  the  long term and 131.8 b i l l i o n  
per  year i n  the near f u t u r e . ]  The shor t  term p o t e n t i a l  amounts t o  .613 
m i l l i o n  BOE per day. 

1 1 1 .  Western U . S .  Po ten t i a l  

Only 30% o f  the n a t i o n ' s  h y d r o e l e c t r i c  p o t e n t i a l  i s  being used 
a t  t h i s  t ime.2 Most o f  t he  undeveloped resources a r e  i n  the  Western 
s ta tes .  Western h y d r o e l e c t r i c  power development may supply as much 
as 191.2 b i l l  ion k i l o w a t t  hours per  year by 1985.3 Th is  i s . e q u i v a l e n t  
t o  .89 m i l l i o n  BOE per day. 

I V  . Summary and Concl us ions 

Adding the p o t e n t i a l  energy c o n t r i b u t i o n s  t h a t  may be expected 
by 1985 from Alaska and the  Western States, we ob ta in  a f i g u r e  o f  1.5 
m i l l i o n  BOE per day. The demand f o r  e l e c t r i c i t y  i n  t h e  Western States 
i s  expected t o  reach 3.8 m i l l  i on  BOE per day by 1985.4 I f  the  hydro- 
e l e c t r i c  resources a r e  developed as expected the Western States ( i n -  
c l u d i n g  Alaska) may be a b l e  t o  supply about 39% o f  the  a n t i c i p a t e d  
e l e c t r i c i t y  demand. 

Unfor tunate ly ,  i t  i s  d i f f i c u l t  t o  t ranspor t  e l e c t r i c i t y  over 
g rea t  distances. Unless Alaska i s  "plugged" i n t o  the  n a t i o n i s  power 
g r i d ,  t he  e l e c t r i c i t y  generated f rom her waters w i l l  have t o  remain 
i n  the  s t a t e  (16% o f  p ro jec ted  western demand). The Western States 
cou ld  supply 23% o f  t h e i r  p ro jec ted  e l e c t r i c i t y  demand by 1985. Th is  
a1 t e r n a t i v e  was ranked 2nd o f  a poss ib le  14 i n  Table 1 .  

l DES 74-90, page 384. 

2 1 1 ~ n e r g y  from Fa1 1 ing  Water", Energy Perspect ives, No. 14, Sept. 1974. 

3 ~ n e r ~ ~  Resource Development f o r  t he  West, page 20. 

41bid,  page 4. 
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GEOTHERMAL 

I .  Review o f  DES 74-90 Section F 

The conclus ion o f  t h i s  sec t i on  on page 415 o f  DES 74-90 t h a t  w i t h i n  
20 years geothermal energy may account f o r  o n l y  1 o r  2 percent o f  t o t a l  
U.S.  energy needs i s  incons is ten t  w i t h  many o ther  p ro jec t i ons .  Th i s  i s  
discussed f u r t h e r  i n  the f o l l o w i n g  sec t ions .  

I I . Alaskan P o t e n t i a l  

Alaska has a la rge  p o t e n t i a l  f o r  u t  i 1 i z a t  ion o f  geothermal energy. 
I t  has been est imated tha t  the  S t a t e ' s  geothermal resources may c o n t a i n  
the  energy equ iva len t  o f  500 b i l l i o n  b a r r e l s  o f  o i l  assuming hot  d r y  rock  
systems t o  be t e c h n i c a l l y  e ~ ~ l o i t a b 1 e . l  However, s ince u t i l i z a t i o n  o f  
t h i s  energy i n  Alaska would make o n l y  a very  small o v e r a l l  energy saving 
t o  the  U.S.  as a whole (Alaska consumed o n l y  31 m i l l  ion B O E ~  o f  energy 
i n  1971  ilkin ins on, 1974), the problem becomes one o f  t ranspor t i ng  t h i s  
energy t o  the  lower 48 and overcoming the  techn ica l  problems concerned 
w i t h  ho t  d r y  rock  e x p l o i t a t i o n .  The o n l y  way t o  t ranspor t  A laska 's  
geothermal energy i s  t o  conver t  i t  t o  e l e c t r i c i t y  and connect i t  t o  t h e  
U.S. power g r i d  through overhead t ransmiss ion l i n e s  o r  some o the r  method. 
For the  sho r t  term ( ~ u l f  o f  Alaska o i l  cou ld  be on stream between 1980-85) 
i t  appears t h a t  the  technologic and environmental problems assoc ia ted  
w i t h  u t i l i z i n g  and t ranspor t i ng  Alaskan geothermal resources would pro-  
bab ly  have l i t t l e  appreciable e f f e c t  on the  energy problems o f  t h e  U.S. 
However, f o r  the  long term and f o r  t he  S ta te  o f  Alaska 's  a b i l i t y  t o  supply 
i t s  c i t i z e n s  w i t h  the  energy they need (no mat te r  how much o i l  and gas 
t h i s  S ta te  has i t  w i l l  be requ i red  t o  p a r t i c i p a t e  i n  any shortages su f fe red  
by the  r e s t  o f  the  U . S . ) ,  an immediate program o f  research and development 
must be i n i t i a t e d  w i t h i n  the Sta te  t o  guarantee the people a long term 
supply o f  energy a t  reasonable cos ts .  Th i s  program should be funded by 
non-renewable energy revenues now so t h a t  when our non-renewable re -  - 
source base i s  exhausted we have a v i a b l e  a l t e r n a t i v e .  

I l l .  Western U.S.  Po ten t i a l  

I t  has been estimated t h a t  i n  1985 energy consumption o f  t he  12 
western s ta tes  w i l l  b e 8 . 7  m i l l i o n  BOE per  day  ilkin ins on, 1974). I n  a 
statement t o  the  Senate Committee on I n t e r i o r  and Insu lar  A f f a i r s  ( s e r i a l  
No. 93-3 p a r t  2, page 709), John Nassikas, Chairman o f  the  Federal Power 
Commission est imated t h a t  w i t h  proper i ncen t i ves  the p o t e n t i a l  o f  geo- 
thermal energy could be almost 4.25 m i l l i o n  BOE by 1985. (BY c o n t r a s t  
i t  would probably take the immediate d iscovery  o f  Prudhoe Bay type re -  
serves i n  t h e  Gu l f  o f  Alaska t o  be producing one-half  m i l l  i on  b a r r e l s  
o f  o i l  per  day by 1985.) 4.25 m i l l i o n  BOE per day would be almost 50% 

l Personal communication: Alaska Geolog i c a l  and Geophysical Surveys. 

~ B O E  i s  Ba r re l s  of  O i l  Equivalent;  a u n i t  o f  energy equ iva len t  t o  t h e  
energy i n  a b a r r e l  o f  crude o i  1 o r  5,800,000 BTU's (western I n t e r s t a t e  
Nuclear Board de f  .) 
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o f  the  t o t a l  energy consumption o f  the  12 western s ta tes  i n  1985, and 
would d e f i n i t e l y  c o n s t i t u t e  more than 1 o r  2 percent  o f  t o t a l  U . S .  energy 
demands as s ta ted  i n  DES 74-90. A1 so, the  ind ig inous  energy (geothermal) 
would supply the  western s ta tes  (most o f  the  geothermal p o t e n t i a l  o f  
the U.S.  l i e s  i n  the  west) and f r e e  o t h e r  forms o f  energy t o  be exported 
eas t .  I t  should be emphasized t h a t  t he  above f i g u r e s  a re  based on as- 
sumed p o t e n t i a l ,  - not  present development t rends .  Thus, r e a l i z a t i o n  o f  t he  
above p o t e n t i a l  would depend on a l a r g e  i n f l u x  o f  c a p i t a l  both from govern- 
ment and indus t ry ,  a h i g h l y  motivated and w e l l  funded research and develop- 
ment program by the  Federal government, a much more enl ightened l eas ing  
program f o r  geothermal resources on pub1 i c  land and probable incent ives  
such as a d e p l e t i o n  allowance t o  a l l o w  new technologies and advance theo r ies  
t o  be tes ted  by i ndus t r y  f o r  p r a c t i c a l  development. 

I V .  Summary and Conclusions 

Product ion and conversion o f  geothermal heat t o  e l e c t r i c i t y  represents 
by f a r  the  l e a s t  de t r imenta l  method i n  regard t o  adverse environmental 
impact i f  one considers the t o t a l  f u e l  cyc le ,  and a l s o  energy product ion.  
For example, when the  e f f e c t s  of a nuclear  power s t a t i o n  are  considered, 
one has t o  a l s o  consider  the environmental impact o f  s t r i p  mining the  
uranium ore,  r e f i n i n g  the ore, en r i ch ing  the  o re ,  and t ranspor t i ng  the  
f i n a l  product  t o  the  s t a t i o n  ( a l l  o f  which, i n c i d e n t a l l y ,  consume l a r g e  
amounts o f  energy i n  themselves. For every 1000 BTU1s o f  de l i vered energy 
from a nuc lear  f i s s i o n  (LWR) p l a n t  664 BTU's a r e  used t o  manufacture 
t h a t  energy. For every 1000 BTU1s o f  d e l i v e r e d  energy from d ry  steam 
geothermal sources o n l y  99 BTU1s a re  used t o  manufacture tha t  energy.) '  

Therefore, from an envi ronmental , energy saving, and economic ( f o r  
a d iscuss ion  o f  the  economics o f  geothermal energy u t i l i z a t i o n  see Tsai 
Meidav, 1974) p o i n t  o f  view, the immediate development o f  the U.S.  
geothermal resource base could have a s i g n i f i c a n t  impact on the massive 
campaign t o  develop U.S. o i l  and gas resources a t  a r a t e  which i n  t he  
f i n a l  long term ana lys i s  may prove t o  be o f  more harm than good. Sub- 
s t i t u t i n g  a dep le tab le  domestic resource f o r  a dep le tab le  fo re ign  resource 
merely s u b s t i t u t e s  one source o f  i n s t a b i l i t y  f o r  another,  unless those 
resources a r e  used f o r  a t r a n s i t i o n  t o  a permanently susta inable domestic 
resource base. The on l y  way t o  accomplish t h i s  i s  t o  use each resource 
conse rva t i ve l y  f o r  what i t  i s  best s u i t e d  f o r .  I n  the  long term us ing  
o i l  and gas t o  produce e l e c t r i c i t y  i s  n o t  o n l y  wastefu l  but i t  may prove 
d i sas t rous  t o  those segments o f  the  economy which can use on l y  o i l  and 
gas. Geothermal energy i s  uniquely s u i t e d  t o  e l e c t r i c a l  energy product ion  
(among o t h e r  t h ings )  and should be u t i l i z e d  as soon as possib le.  Geo- 
thermal energy was ranked 3rd o f  14 a l t e r n a t i v e s  i n  Table I .  

l ~ e s t  i m n y  by the  Oregon O f f  i c e  o f  Energy Research and Planning, 
September 18, 1374. 



INCREASED ONSHORE PRODUCTION 

I .  Review o f  DES 74-90 Sect ion F 

Gas: The statement ind ica tes  tha t  "Conventional gas suppl ies a r e  
expected t o  decl ine  desp i te  U .S.  est imated gas p o t e n t i a l "  (page 356). 
This  i s  a  cu r ious  statement.  Why, w i t h  good p o t e n t i a l  w i l l  suppl ies 
dec l ine? The answer l i e s  i n  t he  regulated p r i c e  o f  gas. (conver t ing 
t o  BOE and assuming 4 2 ~  per mcf f o r  gas and $10.00 per b a r r e l  o f  o i l :  
One BOE o f  o i l  i s  now $10.00. One BOE o f  gas i s  now $ 2 . 2 7 .  Even i f  
$7.00 per b a r r e l  i s  a  more r e a l i s t i c  p r i c e ,  the  p r i c e  o f  gas i s  a  
tremendous bargain and t h i s  has l ed  t o  i t s  p o p u l a r i t y  w i t h  users and 
i t s  unpopu lar i ty  w i t h  resource suppl iers.  The n e t  r e s u l t  i s  t h a t  by 
de- regu la t ing  the  p r i c e  o f  gas, exp lo ra t i on  and t h e r e f o r e  suppl ies should 
increase by a  l a r g e  b u t  undetermined amount by 1985 and should be c lose r  
t o  Case I V  on page 355 o f  DES 74-90 than any o f  t he  o the rs .  

Petroleum L iqu ids :  The fo recas t  o f  onshore petro leum suppl ies on 
page 356 i s  complete ly  inadequate. F i r s t  o f  a l l ,  t he  est imates were 
probably made i n  1972 before  the l a rge  p r i c e  increase i n  o i l  and, secondly, 
i t  includes expected o f f s h o r e  product ion which doesn ' t  make sense s ince 
one i s  presumably comparing of fshore product ion w i t h  onshore. For Alaska 
alone the  t a b l e  doesn ' t  take i n t o  account f u t u r e  d i scove r ies  near Prudhoe 
Bay, NPR-4 development, Nat ive  development and S ta te  T idelands development. 
The increased p r i c e  o f  o i l  has stepped up e x p l o r a t i o n  i n  t he  lower 48 
t o  the l i m i t  o f  a v a i l a b l e  d r i l l i n g  r i g s  and shows no s igns  o f  stopping. 
A l l  these f a c t o r s  w i l l  combine t o  increase domestic onshore reserves, 
probably f a r  i n  excess o f  what was predic ted i n  1972. 

I I .  Alaskan P o t e n t i a l  

The combinat ion o f  f u r t h e r  development o f  Prudhoe Bay, Beaufort  
Tidelands (most o f  which can be d r i l l e d  from shore o r  i s l ands ) ,  NPR-4, 
exp lo ra t i on  on Na t i ve  lands, and f u r t h e r  development o f  S ta te  and Federal 
lands make onshore Alaska a  prime area f o r  d i scove r ing  onshore reserves. 
The State o f  Alaska Geological and Geophysical Surveys have est imated 
the  p o t e n t i a l  resources of  onshore Alaska as - 26 b i  1 1  i on  b a r r e l s  o f  o i l  
and - 95 t r i l l i o n  cub ic  f e e t  o f  gas. 

I l l .  Western U.S.  P o t e n t i a l  

The p o t e n t i a l  f o r  inc reas ing  onshore product ion  i n  the  Western 
U.S .  i s  l a r g e l y  unknown. The p r i c e  increases i n  o i l  have s t imu la ted  
exp lo ra t i on  t o  t h e  l i m i t  o f  a v a i l a b l e  r i g s  and w i l l  make prev ious ly  
uneconomic secondary and t e r t i a r y  recovery systems economic. Also, 
low producing s t r i p p e r  w e l l s  p rev ious ly  uneconomic may be re juv ina ted  
o r  w i l l  con t inue t o  produce. C a l i f o r n i a  i s  probably i n  a  mature s t a t e  
o f  exp lora t ion ,  b u t  t h e  Rockies a re  i n  a  you th fu l  stage. The chances 
o f  f i n d i n g  any g i a n t  o i l  f i e l d s  a re  considered smal l ,  bu t  s t i l l  possib le.  
Thus, p roduct ion  w i l l  s u r e l y  increase, bu t  t h i s  may n o t  be enough t o  
o f f s e t  d e c l i n i n g  product ion  i n  known areas. 



I V .  Summary and Conclusions 

Increased onshore o i l  and gas p roduc t i on  may be a  v e r y  v i a b l e  'energy 
a1 t e r n a t i v e .  The s i t u a t i o n  i s  b e t t e r  than shown i n  DES 74-90 and i f  gas 
p r i c e s  a r e  deregu la ted  t h e  s i t u a t i o n  w i l l  be ve r y  good. More t i m e  has 
t o  be spent on de te rm in i ng  j u s t  how much t h i s  inc rease  i s  go ing  t o  amount 
t o  over  t he  nex t  10 years  i n  t h e  e n t i r e  coun t ry ,  i n  o r d e r  t o  make mean- 
i n g f u l  comparisons. T h i s  a l t e r n a t i v e  has been r a t e d  4 t h  o u t  o f  14 o p t i o n s  
on Tab le  I .  



INCREASED USE OF COAL 

I .  Review o f  DES 74-90 Sect ion F 

The statement f a i l s  t o  i n d i c a t e  the poss ib le  nea r - fu tu re  c o n t r i b u t i o n  
o f  c o a l .  I t  merely s ta tes  the  reserves o f  low-su l fu r  coal i n  the  Un i ted  
States and the expected product ion  by 1980 g iven cur ren t  economic and 
techno log ica l  cond i t ions .  A more complete approach would be t o  assume 
t h a t  coal  cou ld  be developed t o  i t s  f u l l  p o t e n t i a l  by improving coa l  
economics. This  i s  a p o s s i b i l i t y  i f  the  U . S .  could refuse t o  develop 
i t s  domestic o i l  and gas resources and pu t  a stop on a l l  f o r e i g n  imports 
f o r  energy generat ion. 

l I . Alaskan Po ten t i a l  

According t o  a recent (and as o f  t h i s  t ime unpublished) r e p o r t  by 
t h e  DGGS, Alaska may con ta in  as much as 133 b i l l i o n  tons o f  l ow-su l fu r  
coal  reserves. l The 70 b i  1 1  ion  tons quoted i n  DES 74-90 seems t o  be 
somewhat pess im is t i c .  The amount o f  coal i n  Alaska i s  equ i va len t  t o  
about 458.6 b i l l i o n  BOE. This  i s  27.6 t imes the amount o f  energy thought 
t o  be i n  the  Gul f  o f  Alaska Outer Cont inenta l  Shel f .  

I l l .  Western U.S. Po ten t i a l  

According t o  DES 74-90, reserves o f  low-su l fu r  coal i n  the  Western 
States amount t o  70 b i l l i o n  tons. Th i s  q u a n t i t y  o f  coal i s  equ iva len t  
t o  241.4 b i l l  ion BOE. Compared w i t h  the  Gu l f  o f  Alaska o i  1 and gas 
resources o f  16.6 b i l l i o n  BOE o f  a v a i l a b l e  energy, we f i n d  t h a t  the  energy 
conta ined i n  western coal reserves i s  14.5 t imes tha t  conta ined i n  Gu l f  
o f  Alaska petroleum resources. 

By 1982, c o a l - f i r e d  e l e c t r i c i t y  generat ion may requ i re  100 m i l l i o n  
tons o f  coal  per year f o r  p l a n t s  which a r e  planned f o r  the  near f u t u r e  
o r  a r e  a l ready  under c o n s t r u ~ t i o n . ~  I f  p l a n t  cons t ruc t ion  and coal  
p roduct ion  were increased t o  at tempt t o  meet growing energy needs, we 
may a n t i c i p a t e  a need of up t o  200 m i l l i o n  tons o f  low-su l fu r  coal  per 
year.  At  t h a t  consumption r a t e ,  the  70 b i l l i o n  tons o f  western coal  
would l a s t  f o r  350 years producing 1.89 m i l l i o n  BOE's o f  a v a i l a b l e  energy 
per  day. By 1985, w i t h  maximum development, the Gul f  o f  Alaska may pro-  
duce 109.5 m i l l i o n  BOE per year, . 3  m i l l i o n  BOE per day. (see Table I  
f o r  f u r t h e r  c l a r i f i c a t i o n  and comparison w i t h  o ther  energy a1 te rna t i ves . )  

lopen F i  l e  Report #51,  Minera l  Resources o f  Alaska and the Impact o f  
Federal Land P o l i c i e s  on The i r  A v a i l a b i l i t y  - Coal, by D .  L .  McGee and 
K. M. O'Connor. I n  press. 

2 ~ h e  l ndependent Coal Miner, Vol . 17, No. 1 , Sept . 1973. 



I V .  Summary and Conclusions 

Coal reserves  i n  the Western S ta tes  a r e  enormous and cou ld  serve 
as an impor tan t  source o f  energy i n  t h e  f u t u r e  i f  environmental  d i f f i -  
c u l t i e s  a r e  overcome and p roduc t ion  c o u l d  be d r a s t i c a l l y  increased. 
T h i s  i s  much e a s i e r  sa id  than done. To inc rease  coal  p roduc t ion  would 
r e q u i r e  huge c a p i t a l  investments t o  produce t he  a d d i t i o n a l  necessary 
equipment and open new mines. Several techniques f o r  c l ean ing  coa l  o f  
p o l l u t a n t s  a r e  c u r r e n t l y  be ing i n v e s t i g a t e d ,  b u t  a  c rash  program o f  
research would have t o  be s t a r t e d  i f  we a r e  t o  expect  coal  t o  become 
more impor tan t  as a  near term source o f  energy. I f  coal  cou ld  be used 
i n  g r e a t e r  amount f o r  e l e c t r i c i t y  genera t ion ,  o i l  and gas t h a t  i s  
c u r r e n t l y  be ing  used i n  t h a t  c a p a c i t y  cou ld  be re leased f o r  o t h e r  uses 
f o r  which t h e r e  a r e  no s u b s t i t u t e s ,  such as p roduc t i on  o f  s y n t h e t i c s ,  
e t c .  T h i s  a l t e r n a t i v e  was ranked 5 t h  o f  a p o s s i b l e  14 i n  Table I .  



INCREASED NUCLEAR CAPACITY 

I .  Review of DES 74-90 Section F 

There is very little to review in this section since there was no 
analysis of the consequences of increased nuclear power capacity. How 
much could the capacity be increased? Would this make a significant 
dent in energy needs? Are there raw materials available to build the 
plants? What would this do to uranium reserves? Would we have to import 
uranium? Would enrichment facilities be able to handle increased loads? 
Would increased environmental problems be worth the effort? These are 
but a few of the questions which need to be answered, not only about 
nuclear power but about all energy alternatives. - 

I I .  Alaskan Potential 

The potential for nuclear power to make any significant contribution 
to Alaskan power needs is probably small for the near and far terms. 
Hydroelectric and hopefully geothermal power alone can probably supply 
Alaska's needs into the forseeable future with much less adverse environ- 
mental impact. However, Alaska does contain potential for containing 
significant amounts of uranium, l and if nuclear power development continues 
at the pace projected, possible exploitation of this valuable resource 
in the state may be of paramount importance insofar as deve.lopment in 
Alaska itself is concerned. 

1 1 1 .  Western U.S. Potential 

The Western U.S. contains close to 25% of the world uranium reserves 
and its electrical demand is such that increased nuclear power production 
is a1 ready planned. Therefore, an increase in power plant construct ion 
would have significant effects to the west in terms of increased mining 
pressures and depletion of uranium reserves. Doubling of planned reactor 
capacity could add ,420 million BOE per day by 1985. This still con- 
stitutes only 11% of projected electric demand for the western states 
by 1985. 

I V .  Summary and Conclusions 

The DES 74-90 contains forecasts for nuclear power growth, but 
what does this mean with regard to increased oil leasing, particularly 
leasing in Alaska? Increased nuclear power development would lessen the 
immediate need for development on the OCS. However, this would increase 
exploitation of uranium (which could significantly affect Alaska if 
uran ium reserves are d i scovered) and would increase the env i ronmental 
and technical problems from which the nuclear power industry is suffering 
from today. In summary, this resource could be expanded to help a1 leviate 
extraction from the OCS, the question is, is the environmental and 
technological tradeoff worth it? This energy source is ranked 7th out of 
14 possible a1 ternatives. 

l~ i v i  s ion of Geological and Geophysical Surveys, personal communication. 



INCREASED PIPELINE IMPORTS OF NATURAL GAS 

I .  Review o f  DES 74-90 Sect ion F 

This p a r t i c u l a r  a l t e r n a t i v e  has been reasonably w e l l  presented i n  
t h i s  sec t ion ,  The a n a l y s i s  f a i l s  t o  p o i n t  out  two very  c r i t i c a l  problems 
which would have t o  be d e a l t  w i t h  i f  Canadian imports were t o  be g r e a t l y  
expanded : 

1 .  I t  would incur  a l a r g e  d r a i n  on the U . S .  Treasury. For the  expanded 
case, i t  would cos t  t he  Un i ted  States ( a f t e r  s u b t r a c t i n g  the  est imated 
throughput o f  Prudhoe Bay gas1) an estimated 700 m i l l  i on  d o l l a r s  per 
year.  (This i s  a t  U.S.  regu la ted  p r i ces  o f  $.42 per  MCF, a t  $1 .OO 
per MCF i t  would cos t  1.7 b i l l  ion d o l l a r s  per year.)  

2. The re luctance o f  Canada t o  expor t  her gas t o  the  Un i ted  States.  
Canada has r e c e n t l y  t o l d  the  northwestern s ta tes  t o  expect l a r g e  
cutbacks o f  Canadian gas i n  the  near f u tu re .  

I I . Alaskan Po ten t i a l  

A laska 's  na tu ra l  gas p o t e n t i a l  recoverable resource base i s  very 
la rge .  I t  i s  est imated t o  be anywhere from 188 TcF2 ( t r i l l i o n  cubic f e e t )  
t o  400 T C F ~  o f  which o n l y  about 30 T C F ~  has been discovered. Alaska w i l l  
be a s i g n i f i c a n t  s u p p l i e r  o f  na tu ra l  gas i n  the f u t u r e  when the  p r i c e  
becomes deregulated, b u t  t he  resource i s  dep le tab le  and t h i s  gas should 
be conserved and used f o r  o n l y  those purposes f o r  which i t  i s  un ique ly  
su i ted . 

I l l .  Western U.S .  P o t e n t i a l  

About 75% o f  Canadian imports have been used i n  the  west, bu t  recent 
p o l i c y  changes i n  the  Canadian government have increased p r i c e s  and i n  
some cases cancel led long term con t rac ts  t o  the Un i ted  Sta tes .  Therefore, 
the p o t e n t i a l  f o r  inc reas ing  t h i s  supply i s  very l i m i t e d ,  unless l a rge  
amounts can be found and imported from Mexico. 

I V .  Summary and Conclusions 

Over the sho r t  term and long term, depending on increas ing  imports 
i s  no t  the answer t o  the  Un i ted  States energy problems. Al though i t  
does conserve domestic resources and i s  envi ronmental ly  a reasonable 
a l t e r n a t i v e ,  i t s  i n s t a b i l i t y  and l a r g e  economic s a c r i f i c e s  combine t o  
make i t  an unv iab le  a l t e r n a t i v e .  When compared w i t h  o t h e r  energy 
a l t e r n a t i v e s  discussed i n  DES 74-90  a able I ) ,  i t  ranked 9 t h  o u t  o f  a 
poss ib le  14 a l t e r n a t i v e s .  

l ~ 1  Paso Natura 1 Gas, personal communication. 

2 ~ n e r g y  Resources o f  t he  Un i ted  States, 1972, U .S .  Geol . Survey C i r c .  659. 

3 ~ l a s k a  D i v i s i o n  o f  Geological and Geophysical Surveys, 1974, Energy 
Resources of  Alaska - O i l  and Gas, Open F i l e  Report #50. 



INCREASED LNG IMPORTS 

I .  Review of  DES 74-90 Sect ion F 

Th i s  sec t ion  d i d  no t  d iscuss the  r e l a t i v e  advantages o r  disadvantages 
o f  LNG imports.  I t  would cos t  the  U . S .  i n  balance o f  payments almost 
5 b i l l  ion  d o l l a r s  per year (a t  an est imated $ 1  .25 per MCF) i n  1985 
accord ing  t o  est imates o f  p o t e n t i a l  LNG imports given i n  DES 74-90. 

Also, much o f  the LNG would be coming from unstable p o l i t i c a l  areas 
o f  the  wor ld  and would the re fo re  be un re l  i ab le .  

I I .  Alaskan Po ten t i a l  

Alaska w i l l  be a major s u p p l i e r  o f  na tu ra l  gas t o  the U . S .  Much 
o f  t h i s  gas w i l l  be i n  LNG form even i f  the  now proposed p i p e l i n e  i s  
b u i l t  through Canada. The d e t a i l s  o f  Alaska 's  na tura l  gas p o t e n t i a l  
a r e  g iven under the preceding sec t i on  on p i p e l i n e  imports.  

I I I .  Western U.S.  Po ten t i a l  

Most o f  the imported LNG w i l l  come t o  the east coast .  However, a 
s i g n i f i c a n t  except ion i s  t he  l a r g e  reserves i n  S iber ia  which would 
probably be imported t o  the  west coas t .  One 42 inch p i p e l i n e  s i m i l i a r  
t o  t he  E l  Paso proposal f o r  t he  trans-Alaska gas p i p e l i n e  cou ld  supply 
t h e  west coast  w i t h  3.5 b i l l  ion  cub ic  f e e t  o f  gas per day, o r  about .648 
m i  1 1  i on  BOE. The 12 western s ta tes  a r e  est imated t o  consume 8.7 m i  1 1  i on  
BOE per  day i n  1985.l 

I V .  Summary and Conclusions 

The major bene f i t s  and drawbacks t o  increasing t h i s  a l t e r n a t i v e  
a r e  the  same as p i p e l i n e  imported gas, t h a t  i s ,  i t  would increase domestic 
conserva t ion  and i s  envi ronmental ly  acceptable, but  the economics and 
i n s t a b i l i t y  f a c t o r s  make t h i s  a l ess  v i a b l e  a l t e r n a t i v e  than some o the rs .  
Table I discusses a number o f  f a c t o r s  involved i n  comparing t h i s  a l t e r -  
n a t i v e  w i t h  o thers .  Considering these f a c t o r s  LNG imports ranked 10th 
o u t  o f  14 a l t e r n a t i v e s .  

l ~ i l k i n s o n ,  Lawrence, 1974, Energy Resource Development f o r  the  West: 
Western I n t e r s t a t e  Nuclear Board, Lakewood, Colorado. 



INCREASED OIL IMPORTS 

I .  Review o f  DES 74-90, Sect ion F 

T h i s  s e c t i o n  discussed q u i t e  w e l l  t h e  p o t e n t i a l  problems assoc ia ted  
w i t h  increased o i l  imports;  balance o f  payments, i n s t a b i l i t i e s  and con- 
s t r u c t i o n  o f  super tanker  po r t s .  However, t h e r e  a r e  some b e n e f i t s ,  t h e  
g r e a t e s t  be ing  conserva t ion  o f  domest ic resources.  

I I .  Alaskan P o t e n t i a l  

A laska w i l l  be a ne t  expo r te r  o f  petroleum, and should n o t  be 
s u b j e c t  t o  impor ted energy problems f o r  a l ong  t ime. However, o i l  and 
gas a r e  d e p l e t a b l e  resources. The U n i t e d  S ta tes  uses about 20 m i l l i o n  
b a r r e l s  o f  o i  1 per  day and Alaska may c o n t a i n  a resource base o f  86 
b i l l  i o n  b a r r e 1 s . l  I f  Alaska suppl i e d  a l l  t h e  lower 48 needs i t s  es t ima ted  
resource base would l a s t  12 years.  T h i s  i s  o b v i o u s l y  imposs ib le ,  b u t  i t  
makes t h e  p o i n t  t h a t  ~ l a s k a ' s  resources a r e  dep le tab le .  T h e  s t a t e  should - 
begin  programs t o  implement a l t e r n a t e  energy sources immediately and use 
revenue f rom d e p l e t a b l e  resources t o  develop these a l t e r n a t i v e  energy 
sources. 

I l l .  Western U.S .  P o t e n t i a l  

Most o f  t h e  o i l  imports w i l l  come t o  t h e  eas t  coas t .  West coas t  
sources would be Canada and S i b e r i a .  I f  o i l  impor ts  were increased 
these c o u l d  be s i g n i f i c a n t  s u p p l i e r s  s u b j e c t  t o  s t i p u l a t i o n s  i n d i c a t e d  
under Sec t i on  I .  

I V .  Summary and Conclusions 

T h i s  i s  an unv iab le  a l t e r n a t i v e  f o r  t h e  same reasons as d iscussed 
under impo r t i ng  n a t u r a l  gas. The env i ronmenta l  problems a r e  g r e a t e r  than  
i n  impo r t i ng  gas, b u t  i t  would conserve domest ic pet ro leum resources, 
a t  a tremendous c o s t  t o  the  n a t i o n .  T h i s  a l t e r n a t i v e  was ranked 11 th  
o u t  o f  14 a l t e r n a t i v e s  i n  Table I .  

l ~ i v i  s i o n  o f  Geolog ica l  and Geophysical Surveys, Alaska Open F i  1 e Report  #50. 
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SOLAR ENERGY 

I .  Review o f  DES 74-90 Sect ion F 

The DES 74-90 d iscuss ion  o f  so la r  energy i s  g r e a t l y  l ack ing  i n  
d e t a i l e d  i n fo rma t ion .  There i s  no mention o f  ac tua l  cos ts  o f  any o f  
the  var ious  convers ion methods mentioned i n  the  t e x t  and the uses a re  
not  discussed i n  enough d e t a i l .  How much land would have t o  be covered 
by so la r  c e l l s  t o  produce a c e r t a i n  amount o f  e l e c t r i c i t y ?  How much 
energy cou ld  be saved by a house heated and cooled by so la r  energy? 
The statement f a i l e d  t o  discuss a t  l e a s t  t h ree  i n d i r e c t  methods o f  
harnessing s o l a r  power -- wind, ocean cu r ren ts  and b i o l o g i c a l  photo- 
synthesis.  Each d i f f e r e n t  form should have been discussed and evaluated 
as t o  cos t ,  environmental impact, technology and eventual c o n t r i b u t i o n  
t o  the energy c r i s i s .  

I I .  Alaskan P o t e n t i a l  

Alaska does n o t  possess a la rge  p o t e n t i a l  f o r  d i r e c t  uses o f  
so la r  energy. Over most o f  the s ta te ,  t he re  i s n ' t  enough d i r e c t  sun- 
l i g h t  f o r  an adequate length  o f  t ime t o  warrant  t he  use o f  so la r  c e l l s  
o r  thermal systems t o  produce e l e c t r i c i t y  f o r  e i t h e r  s i n g l e  residences 
o r  on a l a r g e r  sca le  f o r  whole c i t i e s .  Res iden t i a l  so la r  heat ing and 
coo l i ng  systems have a low p o t e n t i a l  f o r  use i n  t he  49th Sta te  a l so .  
I n  the  A leu t i ans  the re  i s  a la rge  p o t e n t i a l  f o r  us ing  wind energy t o  
generate e l e c t r i c i t y  f o r  l oca l  communities, a l though methods need t o  
be per fec ted  t o  s t o r e  the  e l e c t r i c i t y  over  calm days. Any attempt t o  
use ocean cu r ren ts  w i l l  necess i ta te  cons t ruc t i on  o f  extremely s t rong 
undersea "windmi 1 1  s" t o  wi thstand severe storms. 

I l l .  Western U.S.  P o t e n t i a l  

States i n  t he  more southern sec t ion  o f  t he  U . S .  have a b e t t e r  
chance o f  us ing  s o l a r  energy t o  produce e l e c t r i c i t y  d i r e c t l y  o r  heat 
and cool t h e i r  homes and businesses due t o  a more appropr ia te  c l imate .  
Wind, ocean thermal g rad ien ts ,  ocean cu r ren ts ,  and b i o l o g i c a l  photo- 
synthesis a l l  have good p o t e n t i a l s  f o r  use i n  the  Western States i f  
technologies cou ld  be developed t o  s to re  the  energy and reduce the 
s izes o f  the  systems. Using so la r  energy t o  p rov ide  the  heat f o r  b i o -  
conversion o f  wastes i s  a p a r t i c u l a r l y  a t t r a c t i v e  p ropos i t i on .  

I V .  Summary and Conclusions 

The use o f  s o l a r  energy would requ i re  many changes but  could con- 
t r i b u t e  a s i g n i f i c a n t  amount t o  the energy shortage. A t  t h i s  t ime 
so la r  energy i s  more expensive than o i l  and gas, bu t  i t  i s  q u i c k l y  
becoming more comparable i n  p r i c e .  I t  appears now t h a t  the best uses 
o f  the sun may be i n  heat ing  and coo l i ng  p r i v a t e  homes and businesses. 

l ~ l t e r n a t e  Energy Sources, Energy Perspect ives, "Energy from the Sun - 
Part  One", Issue No. 12, J u l y  1974. 



T h i s  a lone  cou ld  c o n s t i t u t e  a g r e a t  savings o f  pe t ro leum produc ts .  
Conver t ing waste t o  methane and o i l  would be advantageous i n  two ways: 
( 1 )  I-t would h e l p  s o l v e  waste d isposa l  problems; and (2)  i t  would 
r e s u l t  i n  use fu l  energy p roduc ts .  Th i s  process has been used success- 
f u l l y  i n  Chicago and Los Angeles b u t  techn ica l  problems remain t o  be 
so lved  be fo re  i t  can be used on a l a r g e  sca le .  T h i s  a l t e r n a t i v e  was 
ranked 12th o f  a p o s s i b l e  14 i n  Table I .  



SYNTHETIC NATURAL GAS AND OIL PRODUCTION 

I .  Review of DES 74-90 Section F 

This section of DES 74-90 discusses only above-ground processing 
of coal and petroleum and neglects in-situ conversion of coal. No 
comparison of available energy was made between that which could be 
supplied by coal and natural petroleum. The possibility of air pollution 
is reduced by coal conversion because sulfur and particulates are removed 
during the process. 

I I . Alaskan Potential 
Alaska contains enormous coal resources, much of which might be 

converted to gas and oi 1. 1  A study is necessary to compare the economic 
and environmental aspects of mining the coal and processing it within 
the State versus exporting the raw coal to refineries in the continental 
U.S. In-situ processing would have the least environmental impact and 
is especially applicable to much of the coal in Alaska. The amount of 
energy in Alaskan coal was discussed in Part 4 - Increased Use of Coal. 

1 1 1 .  Western U.S. Potential 

The 70 billion tons of low-sulfur coal reserves and much of the 
other coal in the Western States could be used for conversion to gas 
and 1 iquid hydrocarbons. 

I V .  Summary and Conclusions 

Converting oil to gas seems to be a waste of energy. Oil can be 
used for other things besides the production of gas. Importing oil 
and natural gas for feedstocks defeats the whole purpose of Project 
Independence and should not be considered as a viable a1 ternative. If 
enough incentive could be supplied, coal gasification and liquifaction 
could be important contributions to the energy supply. An increase 
in coal production would require large amounts of capital, an increase 
in the production of iron ore and other metals for the manufacture of 
equipment. Techniques for in-situ processing and land reclamation should 
be encouraged. A plant is in operation in the U.S.S.R. which is extracting 
low-BTU gas from burning coal in the ground and using the gas to generate 
electricity. The process has proved to be economically feasible. Tech- 
niques are in the pilot plant stage which allow the refinement of coal 
into petroleum products that could replace natural oil and gas. A combi- 
nation of the Solvent Refined Coal and Bi-Gas processes has been proposed 
which would result in a synthetic natural gas, propane, fuel oil, and sol- 
vent refined coal (which can be burned to generate electricity). Sulfur 
and other pollutants are extracted during the process and become valuable 
by-products. This alternative was ranked 13th of a possible 14 in Table I .  

lopen Fi le Report #51, Mineral Resources of Alaska and the Impact of 
Federal Land Policies on Their Availability - Coal, by D. L. McGee and 
K. M. O'Connor. In press. 



OIL SHALE PRODUCTION 

I .  Review o f  DES 74-90 Sect ion F 

Again, DES 74-90 f a i l s  t o  compare the amounts o f  energy t h a t  cou ld  
p o t e n t i a l l y  be suppl ied by o i l  shale w i t h  O . C . S .  development. The 
statement a l s o  makes no mention o f  the quan t i t y  o f  resources o r  reserves, 
i t  merely mentions t h a t  " O i l  shale occurs i n  la rge  volumes throughout 
the U.S. and p o t e n t i a l l y  cou ld  c o n t r i b u t e  s i g n i f i c a n t l y  t o  U.S.  energy 
supp l ies . ' '  (DES 74-90, page 399) Th is  sec t ion  a l so  lacks  any conclus ions.  
The environment aspects a r e  discussed adequately. 

I I .  Alaskan Po ten t i a l  

A laska 's  o i l  shale p o t e n t i a l  i s  thought t o  be q u i t e  l a rge ,  bu t  so 
f a r  o n l y  minor s tud ies  have been made and the data a r e  unava i l ab le  a t  
t h i s  t ime. 

1 1 1 .  Western U.S .  Po ten t i a l  

The U.S.  has an o i l  shale p o t e n t i a l  o f  over 2 t r i l l i o n  BOE and the 
western s ta tes  con ta in  most o f  t h a t  amount.1 P ro jec t  Independence c a l l s  
f o r  product ion o f  a t  l e a s t  500,000 BOE per day by 1980.l That would 
amount t o  182.5 m i  1 1  i on  BOE per  year.  A t  t ha t  ra te ,  U.S. reserves could 
supply energy f o r  approximately 11,000 years. Note t h a t  t he  Alaskan Gul f  
o f  Alaska O.C.S.  w i l l  probably supply 109.5 m i l l i o n  BOE per  year  w i t h  a 
t o t a l  resource o f  16.6 b i l l i o n  BOE. 

I V .  Summary and Conclusions 

Although the  o i l  shale p o t e n t i a l  i s  large,  there  a r e  extreme envi ron-  
mental problems associated w i t h  i t s  product ion tha t  may w e l l  over-shadow 
i t s  bene f i t s .  The most env i ronmenta l l y  sound method w i t h  which t o  mine 
o i l  shale i s  i n - s i t u ,  t h a t  i s ,  a c t u a l l y  e x t r a c t i n g  the  o i l  f rom the  shale 
w h i l e  i t  i s  s t i l l  i n  the  ground. Some success has been achieved i n  
combining underground min ing and i n - s i  t u  r e t o r t i n g .  I f  more l u c r a t i v e  
i ncen t i ves  were o f fe red ,  perhaps t h i s  method would f i n d  more commercial 
use i n  the  near f u t u r e .  O i l  shale petroleum can o n l y  m a r g i n a l l y  compete 
economical ly w i t h  convent ional  petroleum a t  cur ren t  p r i ces .  Th i s  a l t e r -  
n a t i v e  was ranked 14th o f  a poss ib le  14 i n  Table I .  

l ~l te rna te  Energy Sources, Energy Management, Federa 1 Energy Admi n i s t  r a t  ion, 
Commerce Clear ing House, Chicago, I l l i n o i s .  
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f o r  increasing onshore reserves, but  i n  the  t ime a v a i l a b l e  we were 
unable t o  make an est imate o f  j u s t  how much i t  w i l l  con t r i bu te .  

I t  should be remembered tha t  increasing t o  a g rea t  ex tent  the product ion 
o f  anyth ing invo lves  much more than o r d i n a r i l y  comes t o  mind, such as 
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RANKING OF ALTERNATE ENERGY RESOURCES 

The f o l  lowing g r i d   able I I ) corresponds t o  Tab1 e  I . The e f f e c t s  o f  
each f a c t o r  on each energy a l t e r n a t i v e  were ra ted  on a  sca le  o f  one t o  ten, 
A r a t i n g  o f  one i nd i ca tes  t h e  smal lest  adverse e f f e c t  from the  energy a l t e r -  
na t i ve ,  and ten i nd i ca tes  a  l a r g e  adverse impact. 

Summation o f  these numbers a l lows the ranking o f  each energy a l t e r n a t i v e  
w i t h  regard t o  the  f a c t o r s  considered. This  i s  a  s u b j e c t i v e  ranking based 
on the  au thors '  op in ions .  The economic fac tor  was weighted by th ree  because 
i t  i s  the most i n f l u e n t i a l  f a c t o r .  For example, i n  a l l  o the r  respects, 
import ing energy i s  an e x c e l l e n t  a l t e r n a t i v e ,  except t h a t  t he  economic problems 
associated w i t h  i t  make i t  p r o h i b i t i v e .  



TABLE I I  RANKING OF ALTERNATE ENERGY RESOURCES 

( Each factor rated 1 - 10. 1 i s  best and 10 i s  worst. 
- 



A P P E N D I X  1 

ENERGY MODELS: WESTERN U . S .  



CONCLUSIONS 

FROM ANALYSIS OF ENERGY MODELS OF WESTERN U.S. 

1 .  F igure 1 i nd i ca tes  p ro jec t i ons  o f  energy use f o r  the  western U.S. Note 
t h a t  t h i s  p r o j e c t i o n  assumes t h a t  the  west w i l l  use the same percentage 
o f  t o t a l  U.S. energy i n  1985 as i n  1970. Th is  may be a - low est imate, 
because the  west i s  growing a t  a f a s t e r  r a t e  than the  r e s t  o f  the count ry  
and thus by 1985 w i l l  probably be us ing  more than 15% o f  the t o t a l  U.S. 
demand. However present energy conservat ion measures w i l l  o f f s e t  t h i s  
so the  curve i s  probably f a i r l y  rea l  i s t i c .  

2. The increase o f  e l e c t r i c i t y  i n  the energy mix ( ~ i ~ .  2) ,  w i l l  r equ i re  
l a rge  amounts o f  raw energy t o  produce i t  ( p a r t i c u l a r l y  note the increase 
i n  planned coal  use from Fig. 3 t o  F ig.  4 ) .  One wonders how much o f  t he  
1.2 m i l l i o n  BOE per day o f  e l e c t r i c i t y  f o r  r e s i d e n t i a l  and i n d u s t r i a l  
uses ( ~ i ~ .  4) w i  1 1  be used f o r  heat ing and cooking purposes. ( D i r e c t  use 
o f  coal o r  o i l  f o r  heat ing i s  75% e f f i c i e n t ;  t h e i r  use f o r  e l e c t r i c  
generat ion i s  32% e f f i c i e n t . )  

3. Assuming t h a t  onshore product ion i n  the  western U.S. o f  o i l  and gas w i l l  
remain the  same i n  1985 as i t  was i n  1971, ( t h i s  i s  a very tenuous 
assumption s ince product ion i s  d e c l i n i n g  r a p i d l y ,  however, p r i c e  increases 
have increased exp lo ra t i on ) ,  and assuming Prudhoe Bay o i  1 and gas come t o  
the  west coast,  and assuming energy f l o w  and amounts as shown on Fig.  4. 
Western U.S. w i l l  be j u s t  s e l f - s u f f i c i e n t  i n  gas and w i l l  have t o  import 
.61 m i l l i o n  BOE per  day o f  o i l  i n  1985. With maximum exp lora tory  success 
and no technologic problems i t  would ba re l y  be poss ib le  f o r  the O C S  areas 
o f f  C a l i f o r n i a  and Alaska t o  make up t h i s  d i f f e r e n c e .  Using these 
assumptions, b u t  conserving 20% o f  t o t a l  energy use and expanding coal  and 
geothermal p o t e n t i a l ,  F ig.  5 ind ica tes  t h a t  by 1985 the  western U.S.  cou ld  
be expor t i ng  .43  BOE per day o f  gas, and 1.75 m i l l  ion BOE per day o f  o i l .  

The rea l  s i t u a t i o n  w i l l  probably l i e  somewhere between these two models. 
The key t o  bo th  models w i t h  r e g i r d  t o  OCS leas ing i s  how much onshore o i l  
and gas can the  western U.S. supply. An ana lys i s  o f  t h i s  s i t u a t i o n  i s  
needed, and may be done, but  i n  the  t ime frame al lowed we were unable t o  
get  the  in format ion .  

4 .  These energy f l o w  models a re  very i n fo rma t i ve  and can be used ex tens ive l y  
i n  p lanning f o r  f u t u r e  needs w i t h  regard t o  o i l  and gas development and 
exp lo ra t i on ,  i n d u s t r i a l  development, popu la t ion  expansion, e t c .  I t  i s  
suggested t h a t  a model f o r  Alaska be s e t  up immediately t o  b e t t e r  be a b l e  
t o  p r e d i c t  the  energy needs, and types o f  a l t e r n a t e  energy f o r  the  s ta te .  
For example, should we depend so h e a v i l y  on na tu ra l  gas t o  generate our  
e l e c t r i c i t y ,  o r  a r e  we heading i n  the  same d i r e c t i o n  as Los Angeles 
( ~ i g .  6 ) ?  
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