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This  r e p o r t  w a s  p repared  under c o n t r a c t  No. DE-AC03- 

80FL450102 f o r  t h e  United S t a t e s  Department of Energy. 

t h e  United S ta tes  nor  any of i t s  employees, c o n t r a c t o r s ,  sub- 

c o n t r a c t o r s ,  o r  t h e i r  employees, makes any war ran ty ,  expressed  

o r  impl ied ,  o r  assumes any l e g a l  l i a b i l i t y  t o  t h i r d  p a r t i e s  

f o r  t h e  c o n t e n t  h e r e o f .  A l l  op in ions ,  f i n d i n g s ,  conc lus ions  

and recommendations expressed i n  t h i s  p u b l i c a t i o n  a r e  t h o s e  of 

t h e  a u t h o r s  and do n o t  n e c e s s a r i l y  r e f l e c t  t h e  views of t h e  

Department of Energy. 
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Bui ld ing  on DOE's p r o g r e s s  i n  i d e n t i f y i n g  and a m e l i o r a t i n g  

b a r r i e r s  on t h e  supply s i d e  of t h e  geothermal e q u a t i o n ,  t h e  E a r l  Warren 

Legal I n s t i t u t e ' s  focus  f o r  FY 1979-FY 1980 s h i f t e d  t o  t h e  demand s i d e :  

Who a re  t h e  p o t e n t i a l  end-users of geothermal h e a t ?  What d e c i s i o n  fac-  

t o r s  w i l l  determine t h e i r  energy choices?  How w i l l  t h e s e  choices  be  

made, and by whom? What are t h e  i m p l i c a t i o n s  f o r  t h e  s t r u c t u r i n g  of a 

commercial geothermal i n d u s t r y ?  Where can government p o l i c y  most e f f e c -  

t i v e l y  a d d r e s s  u s e r  concerns and i n f l u e n c e  t h e  development of such an 

i n d u s t r y  ? 

This  paper  p r e s e n t s  a n  overview of t h e  r e s u l t s  of f i v e  major 

surveys  undertaken by t h e  I n s t i t u t e  among p o t e n t i a l  i n d u s t r i a l  u s e r s  

and p u b l i c  u t i l i t i e s  i n  a n  e f f o r t  t o  answer t h e s e  q u e s t i o n s .  

( i )  User I n d u s t r y  Survey. On t h e  i n d u s t r y  s i d e ,  w e  conducted 

a n  e x t e n s i v e  i n t e r v i e w  program w i t h  some 60 f i r m s  i n  f o u r  i n d u s t r i e s  

commonly t a r g e t e d  as v i a b l e  geothermal h e a t i n g  c a n d i d a t e s .  Our i n t e r -  

viewees r e p r e s e n t e d  a c r o s s - s e c t i o n  of f i r m s  engaged i n  greenhousing,  

lumber d r y i n g ,  chemical product ion ,  and p o t a t o  and onion p r o c e s s i n g .  

Our i n q u i r i e s  focused on t h e s e  f i r m s '  c u r r e n t  f u e l  u s e  p a t t e r n s  and 

f u t u r e  supply concerns;  t h e i r  p r e s e n t  knowledge of t h e  p o t e n t i a l  f o r  

geothermal  u s e  i n  t h e i r  i n d u s t r i e s ;  t h e i r  d e c i s i o n  c r i t e r i a  f o r  p l a n t  

s i t e  s e l e c t i o n ;  t h e i r  i n t e r e s t  i n  l o c a t i n g  p l a n t s  n e a r  r e s o u r c e s  and i n  

u t i l i z i n g  geothermal f l u i d s  which might b e  d iscovered  i n  proximi ty  t o  

I 

t h e i r  o p e r a t i o n s ;  and t h e i r  p o s s i b l e  w i l l i n g n e s s  t o  under take  e x p l o r a t i o n  

and development of t h e  r e s o u r c e  t o  s a t i s f y  t h e i r  p r o c e s s  h e a t  needs.  

To assist i n  t a r g e t i n g  DOE's p o l i c y  p lanning  and program e f -  

f o r t s ,  w e  i n v e s t i g a t e d  i n d u s t r y  s o u r c e s  of in format ion  and managerial  
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procedures  f o r  p lanning  and e v a l u a t i n g  inves tments  i n  new technology, 

and i d e n t i f i e d  key p a r t i c i p a n t s  i n  d e c i s i o n s  t o  conve r t  t o  geothermal,  

and t h e  c r i t e r i a  which they  would apply  t o  such d e c i s i o n s .  

This  work r e s u l t e d  i n  f o u r  comprehensive r e p o r t s  e v a l u a t i n g  

t h e  p r o s p e c t s  f o r  geothermal use  i n  t h e s e  i n d u s t r i e s . *  

r e p r e s e n t  t h e  f i r s t  sys t ema t i c  e m p i r i c a l  s t u d i e s  focus ing  on t h e  

needs and p e r c e p t i o n s  of commerc ia l / i ndus t r i a l  h e a t  u s e r s ,  and 

p rov ide  an  i n d i s p e n s a b l e  r e f e r e n c e  f o r  p o l i c y  p lanning  d i r e c t e d  t o  

t h e  rea l i s t ic  concerns of p o t e n t i a l  geothermal u s e r s .  The r e p o r t s  

were fo rma l ly  p re sen ted  t o  DOE headquar t e r s  i n  A p r i l  1980, and have 

s i n c e  r ece ived  wide d i s t r i b u t i o n  and f a v o r a b l e  comment among t h e  

geothermal community. Sec t ion  I1 below s y n t h e s i z e s  t h e  c e n t r a l  

f i n d i n g s  of t h e s e  f o u r  s t u d i e s  and s u g g e s t s  some of t h e i r  implica- 

t i o n s  f o r  f u t u r e  development. 

They 

( i i )  P u b l i c  U t i l i t y  Survey. Responses t o  our  u s e r  i n d u s t r y  

survey  compel t h e  conclus ion  t h a t ,  wh i l e  many f i r m s  would welcome 

t h e  o p p o r t u n i t y  t o  u t i l i z e  geothermal h e a t  i f  they  could o b t a i n  i t  

as simply as they  now o b t a i n  conven t iona l  f u e l s ,  ve ry  few of them 

would be a b l e  o r  w i l l i n g  t o  under take  e x p l o r a t i o n  o r  development 

of t h e  r e s o u r c e ,  o r  t o  d i s t r i b u t e  s p e n t  f l u i d s  f o r  use by o t h e r s .  

To encourage commercial u s e s ,  t hen ,  someone else must perform t h e s e  

*See: P r o s p e c t s  f o r  Geothermal Commercialization i n  t h e  
Lumber I n d u s t r y ;  P r o s p e c t s  f o r  Geothermal Commercialization i n  t h e  
Greenhouse I n d u s t r y ;  P r o s p e c t s  for Geothermal Commercialization i n  
t h e  P o t a t o  and Onion I n d u s t r y ;  P r o s p e c t s  f o r  Geothermal Commerciali- 
z a t i o n  i n  t h e  Chemical I n d u s t r y  ( E a r l  Warren Legal I n s t i t u t e ,  1979-80). 
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e s s e n t i a l  f u n c t i o n s .  Many have assumed t h a t  e x i s t i n g  p u b l i c  u t i l i -  

t i es - -exper ienced  i n  energy p roduc t ion ,  t r ansmiss ion ,  d i s t r i b u t i o n ,  

marketing and customer serv ice- -a re  t h e  l o g i c a l  c a n d i d a t e s  t o  

unde r t ake  t h e s e  a c t i v i t i e s .  

To probe t h i s  assumption, we designed and conducted a 

s i m i l a r l y  comprehensive survey  of e x i s t i n g  gas  and e l e c t r i c  u t i l i -  

t i e s  i n  s ta tes  known t o  have geothermal p o t e n t i a l .  Our o b j e c t i v e  

was t o  de te rmine  t h e i r  i n t e r e s t  i n  developing and/or  d i s t r i b u t i n g  

geothermal f o r  d i r e c t  h e a t i n g  a p p l i c a t i o n s ,  t h e  b u s i n e s s  and regu- 

l a t o r y  c o n s t r a i n t s  which would a f f e c t  t h e i r  d e c i s i o n s  i n  t h i s  a r e a ,  

and t h e  types  of government measures necessa ry  t o  encourage t h e i r  

p a r t  i c  i p a  t ion .  

The 34 u t i l i t i e s  in te rv iewed inc luded  almost a l l  of t h e  

major investor-owned u t i l i t i e s  i n  t h e  wes tern  s t a t e s ,  and a r e p r e -  

s e n t a t i v e  s e l e c t i o n  of p u b l i c l y  owned munic ipa l ,  d i s t r i c t  and 

r u r a l  u t i l i t i e s .  We explored  whether t h e s e  u t i l i t i e s  had cons idered  

t h e  p o s s i b i l i t y  of supplying geothermal h e a t  f o r  d i r e c t  u s e s ,  and 

how such an  i n t e r e s t  had developed o r  why i t  had n o t .  We examined 

t h e i r  w i l l i n g n e s s  and a b i l i t y  t o  unde r t ake  r e s o u r c e  e x p l o r a t i o n  

and f i e l d  development, and t h e i r  p o t e n t i a l  r o l e  as d i s t r i b u t o r s  of 

geothermal f l u i d s  supp l i ed  by o t h e r s ,  and sought t o  d e f i n e  t h e  

c o n d i t i o n s  c r i t i c a l  t o  u t i l i t y  d e c i s i o n s  i n  each of t h e s e  areas. 

We a l s o  probed such  q u e s t i o n s  as t h e  r e l a t i o n s h i p  of u t i l i t y  

in terest  i n  geothermal e l e c t r i c  g e n e r a t i o n  t o  t h e  p rospec t  of 

u t i l i t y  p a r t i c i p a t i o n  i n  d i r e c t  hea t  a p p l i c a t i o n s ;  t h e  p r e f e r r e d  
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terms of geothermal f l u i d  sales c o n t r a c t s ;  and t h e  p robab le  

impact of v a r i o u s  r e g u l a t o r y  and programmatic i n i t i a t i v e s  i n  

inducing o r  d i scourag ing  u t i l i t y  p a r t i c i p a t i o n .  

T h e  r e s u l t s  of t h i s  work were formal ly  p re sen ted  t o  DOE 

headquar t e r s  i n  A p r i l  1980 and a re  set  f o r t h  i n  d e t a i l  i n  our 

r e p o r t  e n t i t l e d  "The Role of Gas and E l e c t r i c  U t i l i t i e s  i n  D i r e c t  

App l i ca t ions  of Geothermal Resources" (March 1980). I n  response  

to numerous r e q u e s t s ,  we have a l s o  d i s t r i b u t e d  t h i s  r e p o r t  t o  

s t a t e  u t i l i t y  commissions and l e g i s l a t i v e  s t a f f ,  as w e l l  a s  t o  

members of t h e  geothermal development community. 

conc lus ions  are  summarized i n  P a r t  111, below. 

I ts  f i n d i n g s  and 

I 

b 

4 



11. USER INDUSTRY STUDY 

a 
It h a s  g e n e r a l l y  been assumed t h a t  r i s i n g  energy c o s t s  

i n  i n d u s t r i e s  w i t h  s u b s t a n t i a l  low-temperature p r o c e s s  h e a t  

needs w i l l  induce i n c r e a s i n g l y  widespread geothermal u s e ,  so  long 

as t e c h n i c a l  f e a s i b i l i t y  and c o s t  advantage can be  demonstrated.  

However, few s y s t e m a t i c  a t t e m p t s  have been made t o  de te rmine  how 

i n d u s t r y  management and t e c h n i c a l  personnel  w i t h i n  t h e s e  i n d u s t r i e s  

view t h i s  p o s s i b i l i t y  i n  l i g h t  of  f a c t o r s  they  deem important  t o  

t h e i r  own f i r m s '  energy supply c h o i c e s .  

3 

This  s tudy  examined t h a t  s u b j e c t  i n  r e l a t i o n  t o  p o t e n t i a l  

commercial geothermal u s e  i n  t h e  greenhouse,  lumber, chemical,  and 

p o t a t o  and onion p r o c e s s i n g  i n d u s t r i e s .  I ts  r e s u l t s  are based on 

i n t e r v i e w s  w i t h  decision-makers i n  some 60 f i r m s  r e p r e s e n t i n g  v a r i o u s  

segments of t h e s e  i n d u s t r i e s .  

A .  Current  Fue l  P a t t e r n s  and Concerns 

i )  
P r e s e n t  f u e l  p a t t e r n s  and p r a c t i c e s  and a n t i c i p a t e d  responses  

t o  perce ived  f u e l  problems v a r y  by i n d u s t r y .  Some i n d u s t r i e s  are 

s e r i o u s l y  a f f e c t e d  by r i s i n g  energy c o s t s  and are t h u s  more i n t e r e s t e d  

i n  a broader  range of a l t e r n a t i v e  energy s o u r c e s ;  bu t  some can 

p a s s  on c o s t  i n c r e a s e s ,  u t i l i z e  i n t e r n a l  energy r e s o u r c e s ,  o r  t a k e  

c o n s e r v a t i o n  measures which d iminish  energy concerns.  

Based on p r e l i m i n a r y  engineer ing  a n a l y s e s ,  i t  appears  t h a t  

5 
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geothermal energy could s u b s t i t u t e  f o r  f u e l s  u s e d  f o r  space  hea t  

i n  greenhousing, f o r  steam hea t  i n  lumber dry ing  and veneer  and 

plywood p rocess ing ,  f o r  some p rocess  hea t  i n  ammonia, c h l o r i n e /  

c a u s t i c  soda and s a l t  p roduc t ion ,  f o r  blanching and p e e l i n g  p o t a t o e s  

a n d f o r  dehydra t ing  onions .  Our  survey shows t h a t  t h e  primary f u e l  

c u r r e n t l y  used f o r  t h e s e  p rocesses  i s  n a t u r a l  gas ,  except i n  t h e  

lumber i n d u s t r y ,  which i s  r a p i d l y  conve r t ing  from o i l  and n a t u r a l  

gas t o  t h e  u s e  of wood waste f o r  most energy needs.  

It i s  commonly assumed t h a t  t h e  r a t i o  of f u e l  c o s t  t o  

t o t a l  c o s t  of o p e r a t i o n s  i s  an important i n d i c a t o r  of p o t e n t i a l  

i n t e r e s t  i n  geothermal u s e .  Among t h e  i n d u s t r i e s  surveyed ,  t h e  

r a t i o  v a r i e s  from one t o  ano the r  and a l s o  w i t h i n  some i n d u s t r i e s  

depending on t h e  product mix. The range  i s  from 5% t o  85% of t o t a l  

c o s t s .  The h i g h e s t  energy consumers among chemical f i r m s  sampled 

are t h e  c h l o r i n e / c a u s t i c  soda and n i t r o g e n  f e r t i l i z e r  p roduce r s ,  

and among v e g e t a b l e  p r o c e s s o r s ,  p roducers  of p o t a t o  f l a k e s  and 

dehydrated p o t a t o e s  and on ions .  

However, t h e s e  c i rcumstances  do n o t  n e c e s s a r i l y  c o r r e l a t e  

w i t h  i n t e r e s t  i n  geothermal energy. For example, i n  t h e  product ion  

of n i t r o g e n  f e r t i l i z e r ,  50% of t h e  energy c o s t  is  f o r  f eed  s t o c k  

f o r  which geothermal energy cannot s u b s t i t u t e .  And whi l e  c h l o r i n e /  

c a u s t i c  soda producers  have h igh  energy c o s t s  i n  r e l a t i o n  t o  t o t a l  

c o s t s ,  p a r t  of t h i s  r e f l e c t s  t h e  c o s t  of supply ing  h igh  t empera tu res  

needed f o r  a v a r i e t y  of chemicals produced i n  a complex chemical p l a n t ,  

and t h e s e  f i r m s '  primary i n t e r e s t  i s  i n  r e s o u r c e s  f o r  e l e c t r i c i t y  

6 
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g e n e r a t i o n .  On t h e  o t h e r  hand, greenhouse growers sampled have 

a much lower e n e r g y / t o t a l  c o s t  r a t i o  but  show more i n t e r e s t  i n  

geothermal because i t  i s  more compatible  w i t h  t h e i r  b a s i c  energy 

needs.  Thus, i t  appears  t h a t  w h i l e  h igh  energy consumption i n f l u e n c e s  

f u e l  c h o i c e s ,  o t h e r  f a c t o r s  need t o  be cons idered .  

Tolerance of f u e l  supply i n t e r r u p t i o n s  i s  one such f a c t o r .  

This  a l s o  var ies  from one i n d u s t r y  t o  a n o t h e r  and w i t h i n  i n d u s t r i e s .  

I n  most of t h e  i n d u s t r i e s  surveyed,  t h e  consequences of f u e l  supply 

i n t e r r u p t i o n s  a re  cons idered  s e r i o u s  enough t o  induce almost  a l l  f i r m s  

t o  provide  back-up systems.  P r e c i s e  temperature  c o n t r o l  i s  c r i t i c a l  

t o  product  s u r v i v a l  i n  greenhouse and p o t a t o  f l a k e  product ion .  Among 

most chemical f i r m s  surveyed,  s t a r t - u p  t i m e  i s  u s u a l l y  so  lengthy  

a s  t o  make unscheduled shutdowns very  c o s t l y .  On t h e  o t h e r  hand, 

provid ing  steam h e a t  f o r  lumber dry ing  and veneer  process ing  i s  a 

f a r i l y  s imple  o p e r a t i o n ;  because wood waste i s  a p l e n t i f u l  f u e l  

f o r  t h e s e  p r o c e s s e s  and because i n t e r r u p t i o n  would n o t  d e s t r o y  t h e  

product ,  no back-up i s  cons idered  necessary .  

I n  s p i t e  of p r o v i s i o n s  f o r  f u e l  i n t e r r u p t i o n s ,  t h e s e  f i r m s  

g e n e r a l l y  do n o t  expect  s e r i o u s  supply c u r t a i l m e n t s .  

are cons idered  necessary  because of f u e l  supply i n t e r r u p t i o n s  which 

occur  p e r i o d i c a l l y  i n  most areas, but  few c o n s i d e r  t h e  i n t e r r u p t i o n s  

as ominous. 

supply more than  any o t h e r  f a c t o r  would f o r c e  them t o  look  f o r  

a l t e r n a t i v e  energy s o u r c e s ,  but  a l s o  f e l t  t h a t ,  whi le  n a t u r a l  g a s  

may become i n c r e a s i n g l y  expensive,  s u p p l i e s  w i l l  b e  adequate  i n  t h e  

near f u t u r e .  

Back-up systems 

Most respondents  i n d i c a t e d  t h a t  an inadequate  f u e l  

b 7 
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Ris ing  f u e l  c o s t s  were a sou rce  of s e r i o u s  immediate concern 

among a lmost  a l l  t h e  f i r m s  i n  a l l  i n d u s t r i e s  surveyed. The responses  t o  

p r i c e  e s c a l a t i o n  were c o n s i s t e n t  w i t h i n  each i n d u s t r y  bu t  d i f f e r e d  s i g -  

n i f i c a n t l y  from one i n d u s t r y  t o  a n o t h e r .  Lumber producers  have a n  

immediately a v a i l a b l e  a l t e r n a t i v e  i n  wood waste, which i s  p a r t i c u -  

l a r l y  a t t r a c t i v e  because i t  i s  i n t e r n a l l y  produced. These f i r m s  

are  almost u n i v e r s a l l y  s h i f t i n g  from t h e  use  of n a t u r a l  g a s  and 

o t h e r  f u e l s  t o  wood waste f o r  steam hea t  needs .  Th i s  t r e n d  i s  

l i m i t e d  i n  t h e  s h o r t  run  only by t h e  i n a b i l i t y  of some f i r m s  t o  

m e e t  expens ive  p o l l u t i o n  c o n t r o l  requi rements ,and  by t h e  r e l u c t a n c e  

of u t i l i t i e s  t o  purchase  excess  power from companies i n t e r e s t e d  i n  

cogene ra t ion  t o  improve t h e  economics of wood waste u t i l i t i z a t i o n .  

For t h e s e  companies, government implementation of PURPA 1210 ( r e -  

q u i r i n g  u t i l i t y  power purchases  from cogene ra to r s )  can be  expected 

t o  i n c r e a s e  i n t e r e s t  i n  wood waste as a h e a t  sou rce ,  perhaps  a t  t h e  

expense of geothermal a l t e r n a t i v e s .  

I n  t h e  chemical i n d u s t r y  inc reased  f u e l  c o s t s  a l s o  have 

induced some f i r m s  t o  s e e k  s u b s t i t u t e s .  However, t h e  s e a r c h  i s  p r i -  

m a r i l y  f o r  energy sources  w i t h  high-temperature p o t e n t i a l .  Moreover, 

many chemical p rocesses  produce s u f f i c i e n t  waste hea t  t o  make hea t  

r e c y c l i n g  an  obvious and a t t r a c t i v e  a l t e r n a t i v e  f o r  s e rv ing  lower 

tempera ture  needs.  

The greenhouse i n d u s t r y  has responded i n  two ways t o  r i s i n g  

f u e l  c o s t s .  

thermal  b l a n k e t s  as greenhouse cover t o  conserve  hea t  and t h u s  reduce  

Most f i r m s  r e c e n t l y  began conve r t ing  t o  po lye thy lene  
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f u e l  consumption. Secondly, some i n d i c a t e d  t h a t  they  can p a s s  on 

inc reased  c o s t s  t o  t h e i r  customers,  and s e v e r a l  i n d i c a t e d  they  could 

accommodate doubl ing  o r  even t r e b l i n g  of f u e l  c o s t s  i n  t h i s  way b e f o r e  

cons ide r ing  a l t e r n a t i v e  energy cho ices .  

P o t a t o  and onion p rocesso r s  appear t o  be i n  t h e  least sa t i s -  

f a c t o r y  p o s i t i o n  t o  d e a l  w i t h  energy c o s t  i n c r e a s e s .  Unl ike  o t h e r  

i n d u s t r i e s ,  they  have no i n t e r n a l  energy r e s o u r c e ,  l i t t l e  conse rva t ion  

p o t e n t i a l  and a n  i n e l a s t i c  product  demand which makes it  d i f f i c u l t  

t o  p a s s  on c o s t  i n c r e a s e s .  For t h e s e  r easons ,  they  are ve ry  i n t e r e s t e d  

i n  a l t e r n a t i v e  energy g e n e r a l l y ,  and because many p o t a t o  f i r m s  are  

l o c a t e d  n e a r  areas of good r e s o u r c e  p o t e n t i a l ,  they  have g iven  

s e r i o u s  c o n s i d e r a t i o n  t o  geothermal use .  

B. P l a n t  S i t i n g  Requirements 

Resource l o c a t i o n  was cons idered  by a l l  i n d u s t r i e s  t o  be t h e  

primary f a c t o r  i n h i b i t i n g  geothermal use ,  because t h e  l a r g e  m a j o r i t y  

of f i r m s  surveyed would n o t  r e l o c a t e  s imply  t o  t a k e  advantage 

of a geothermal r e s o u r c e  even i f  i t  o f f e r e d  some c o s t  s av ings .  While 

some would cons ide r  l o c a t i n g  new p l a n t s  t o  t a k e  advantage of a n  a v a i l a -  

b l e  r e s o u r c e ,  most s t a t e  t h a t  o t h e r  c o n s i d e r a t i o n s  have p r i o r i t y .  Lumber 

f i r m s ,  p o t a t o  and onion p r o c e s s o r s  and some chemical s e c t o r s  are  h e a v i l y  

dependent upon t h e  l o c a t i o n  of r a w  materials f o r  p l a n t  s i t i n g ,  wh i l e  

greenhouse growers a r e  more concerned about t r a n s p o r t a t i o n ,  p roduct  

marke ts ,  l a b o r  and water supply.  
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F a c t o r s  I n f l u e n c i n g  P l a n t  Location* 

3 

a 

3 

b 

a 

F a c t o r  

Raw Material Supply 19  

Close  t o  Product Market 
o r  T r a n s p o r t a t i o n  4 

Energy Supply 2 

Water Supply 2 

Labor Supply 3 

Waste Disposa l  - 
A i r  Qua l i ty  - 

C l i m a t e  1 

I TOTAL - V I  - M I  - 

9 

20 

2 1  

9 

6 

2 

1 

4 32 

7 3 1  

2 25 

6 17  

8 17  

3 4 

1 3 

1 - 

NI - 

3 

* M I  = Most Impor tan t ;  V I  = Very Impor tan t ;  I = Impor tan t ;  
N I  = Not Important 

While most f i r m s  i n  a l l  i n d u s t r i e s  in te rv iewed see a v a i l a b l e  

energy supply as ve ry  important t o  p l a n t  s i t i n g ,  t h e  p i c t u r e  i s  more 

complicated than  simply comparing energy c o s t s  among l o c a t i o n s .  Energy 

supply needs  can be m e t  i n  many l o c a t i o n s ,  and p l a n t  l o c a t i o n  p l a n s  w i l l  

f ocus  f i r s t  on requi rements  f o r  which t h e r e  i s  no s u b s t i t u t e .  Geo- 

t h e r m a l  w i l l  t h e r e f o r e  be  a t t r a c t i v e  only w h e r e  i t  can o f f e r  l o w e r  

energy c o s t s  a t  a s i t e  where t h e  o t h e r  b a s i c  requi rements  are  m e t .  

1 

2 

C.  Commercialization P o t e n t i a l  

Knowledge of t h e  p o t e n t i a l  f o r  geothermal d i r e c t  u se  varied 

widely from one i n d u s t r y  t o  ano the r  i n  t h e  survey .  A t  one extreme, 

over  h a l f  t h e  p o t a t o  and onion p r o c e s s o r s  had cons idered  us ing  geother -  

mal energy. A t  t h e  o t h e r ,  on ly  t h o s e  few lumber companies l o c a t e d  

nea r  commercially e x p l o i t e d  geothermal r e s o u r c e s  were even aware 
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of d i r e c t  u s e  p o t e n t i a l .  Chemical producers  were g e n e r a l l y  aware only  

of geothermal e l e c t r i c  p o t e n t i a l .  Almost a l l  greenhouse o p e r a t o r s  

k n e w  t h a t  geothermal is used f o r  space  h e a t i n g  i n  t h e i r  i n d u s t r y  b u t ,  

l i k e  lumber producers ,  on ly  t h o s e  nea r  commercially e x p l o i t e d  

r e s o u r c e s  had more s p e c i f i c  in format ion .  

Knowledge of a c t u a l  c o s t s  f o r  geothermal development and 

use  w a s  extremely l i m i t e d  except among p o t a t o  p r o c e s s o r s .  However, 

skep t i c i sm p r e v a i l e d  among a l l  i n d u s t r i e s  concerning i t s  c o s t  com- 

p e t i t i v e n e s s  w i t h  conven t iona l  f u e l s .  

Assuming adequate  c o s t  i n fo rma t ion ,  i t  does no t  appear 

t h a t  t h e  h igh  c a p i t a l  investment a s s o c i a t e d  w i t h  geothermal use  

i s  n e c e s s a r i l y  t h e  b a r r i e r  one might expec t .  

inves tments  w i t h  high i n i t i a l  c o s t s  and low o p e r a t i n g  c o s t s  o r  ones 

wi th  low c a p i t a l  requi rements  and h ighe r  o p e r a t i n g  c o s t s ,  many 

companies would p r e f e r  i n i t i a l  h igh  c a p i t a l  c o s t s  f o r  s e v e r a l  

reasons :  t a x  advantages ,  long-range c o s t  c e r t a i n t y  and i n f l a t i o n  

p r o t e c t i o n .  Furthermore,  many f i r m s  are i n d i f f e r e n t  t o  cost d i s t r i -  

b u t i o n  as long as annual ized  c o s t s  are t h e  same. The f i r m s  which 

would p r e f e r  low c a p i t a l  c o s t s  do so  because of cash  f low problems, 

because they  need g r e a t e r  investment f l e x i b i l i t y  o r  because t h e  

company has a p o l i c y  of minimizing d e b t .  However, some undercapi -  

Given a cho ice  between 

t a l i z e d  i n d u s t r i e s  such as greenhousing have l i m i t e d  c h o i c e s ,  and 

f o r  t h e s e  f i r m s  h igh  i n i t i a l  c a p i t a l  c o s t s  may indeed pose a b a r r i e r  

t o  geothermal use .  
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Another common assumption has been t h a t  p o s s i b l e  u n r e l i a b i l i t y  

of geothermal r e s o u r c e s  poses  a s i g n i f i c a n t  b a r r i e r  t o  commercial 

use .  The survey  i n d i c a t e s  t h a t  t h i s  f a c t o r  may be  less impor tan t  

t han  imagined i n  many i n s t a n c e s .  While r e l i a b i l i t y  of supply i s  

extremely impor tan t  i n  greenhousing, p o t a t o  f l a k e  product ion  and some 

chemical p rocess ing ,  i t  does no t  p r e s e n t  new problems f o r  t h e s e  

i n d u s t r i e s .  A s  noted earlier,  most f i rms  i n  a l l  i n d u s t r i e s  surveyed 

a l r e a d y  fo l low a convention of provid ing  back-up f o r  primary f u e l s .  

However, a d i f f e r e n t  s o r t  of b a r r i e r  d i d  emerge i n  t h e  survey. 

There appear t o  be dominant t r e n d s  i n  some i n d u s t r i e s  which d e t r a c t  

from c o n s i d e r a t i o n  of o t h e r  energy a l t e r n a t i v e s .  A s  noted above, t h e  

lumber i n d u s t r y  i s  focus ing  almost e x c l u s i v e l y  on wood was te ,  even 

though geothermal energy might w e l l  s u i t  some of i t s  energy needs.  

Among greenhousers ,  conse rva t ion  by i n s u l a t i o n  i s  t h e  p r e v a i l i n g  i d e a .  

I n  t h e  chemical i n d u s t r y  hea t  r e c y c l i n g  and e l e c t r i c  q u a l i t y  r e s o u r c e s  

dominate energy t h i n k i n g ,  Geothermal promoters are  t h e r e f o r e  confronted  

n o t  on ly  w i t h  the  problems a s s o c i a t e d  w i t h  i n t r o d u c i n g  an  u n f a m i l i a r  

energy source ,  bu t  a l s o  w i t h  t h e  problem of o b t a i n i n g  a hea r ing  where 

o t h e r  energy s t r a t e g i e s  have taken  ho ld .  

Perhaps t h e  most s i g n i f i c a n t  b a r r i e r  t o  commercial geothermal 

u s e  t o  emerge from t h e  survey  relates t o  t h e  p rospec t  of u s e r  develop- 

ment of t h e  r e source .  Among t h e  i n d u s t r i e s  s t u d i e d ,  t h e r e  i s  a nea r  

t o t a l  l a c k  of i n t e r e s t  i n  exp lo r ing  f o r  low-temperature r e s o u r c e s ,  a 

s t r o n g  r e l u c t a n c e  t o  p a r t i c i p a t e  i n  development and an overwhelming 

p r e f e r e n c e  t o  purchase  energy of any s o r t  through a d i s t r i b u t i o n  sys t em 

a 
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managedbyothers .  The few companies w i l l i n g  t o  e x p l o r e  f o r  geo- 

thermal  tend  t o  b e  l a r g e  chemical companies who are  a l r e a d y  i n  t h e  

energy b u s i n e s s , o r  p o t a t o  o r  lumber companies nea r  known r e s o u r c e s  

which have a l r e a d y  been e x p l o i t e d .  

cons ide r  f i e l d  development a c t i v i t y  i s  no more venturesome. They 

g e n e r a l l y  r e q u i r e  t h a t  t h e  r e s o u r c e  be w e l l  e s t a b l i s h e d ,  t h a t  t h e r e  

be ve ry  l i t t l e  r i s k  of d r i l l i n g  a dry  h o l e ,  and t h a t  t h e  r e s o u r c e  

be  n e a r  t h e i r  e x i s t i n g  p l a n t s .  Otherwise,  companies a re  most l i k e l y  

t o  cons ide r  u s ing  geothermal energy when someone can o f f e r  i t  t o  

them through a d i s t r i b u t i o n  system i n  much t h e  same way t h a t  they  

r e c e i v e  o t h e r  e x i s t i n g  energy s u p p l i e s .  

The a t t i t u d e  of t h o s e  who might 

a 
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Given t h e  p r e f e r e n c e s  of p o t e n t i a l  u s e r s ,  t h e  es tab l i shment  

of geothermal  d i s t r i b u t i o n  systems appears  t o  b e  e s s e n t i a l  t o  t h e  

growth of a commercial d i r e c t  hea t  market.  It  h a s  commonly been 

assumed t h a t  e x i s t i n g  u t i l i t i e s  w i l l  p l a y  a c e n t r a l  r o l e  i n  t h i s  area.  

U n t i l  r e c e n t l y ,  however, t h e  u t i l i t i e s '  own views on t h i s  s u b j e c t  had 

n o t  been s y s t e m a t i c a l l y  examined. The purpose of t h i s  s tudy  w a s  t o  

conduct such an examination. The material  summarized h e r e  i s  based 

on in-depth i n t e r v i e w s  w i t h  e x e c u t i v e s  and managers r e p r e s e n t i n g  34 

u t i l i t i e s ,  i n c l u d i n g  most of t h e  major gas  and e l ec t r i c  companies and 

r e p r e s e n t a t i v e  smaller p r i v a t e  and p u b l i c l y  owned u t i l i t i e s  s e r v i n g  

wes tern  geothermal  areas. 

A .  O v e r a l l  System Cons idera t ions  

One b a s i s  f o r  t h e  b e l i e f  t h a t  u t i l i t i e s  w i l l  be motivated t o  

under take  geothermal  d i s t r i b u t i o n  i s  t h e  assumption t h a t  such p r o j e c t s  

w i l l  r e l i e v e  demand p r e s s u r e s  on t h e i r  gas  and e l e c t r i c  systems o r  

w i l l  d e f e r  t h e  need f o r  expensive new power g e n e r a t i o n  c a p a c i t y .  The 

survey responses  show t h a t  t h i s  assumption does n o t  a c c u r a t e l y  r e f l e c t  

c u r r e n t  u t i l i t y  p e r c e p t i o n s ,  

The g r e a t e s t  system p r e s s u r e s  are be ing  experienced by 

, e lec t r ic  u t i l i t i e s ,  whose need f o r  g e n e r a t i n g  c a p a c i t y  i s  determined 

by t h e  h i g h e s t  level of d a i l y  and s e a s o n a l  e l e c t r i c i t y  demand. 

I n c r e a s i n g  c o s t s ,  more s t r i n g e n t  r e g u l a t i o n  and p u b l i c  o p p o s i t i o n  have 

made it  d i f f i c u l t  f o r  u t i l i t i e s  t o  meet r i s i n g  peak demand by c o n s t r u c t i n g  
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new power p l a n t s .  

f u e l  f o r  space  h e a t i n g ,  peak e l e c t r i c  demand i s  on summer 

a f t e r n o o n s .  The a n t i c i p a t e d  use  of geothermal f o r  space  h e a t i n g  would 

n o t  a f f e c t  t h i s  peak o r  t h e  need f o r  new gene ra t ing  c a p a c i t y  t o  meet 

i t .  On t h e  o t h e r  hand, t h e  u s e  of geothermal f o r  space  coo l ing  could 

impact peak e l e c t r i c  demand. However, u t i l i t i e s  i n  t h i s  r eg ion  do 

no t  view geothermal hea t ing  as an answer t o  t h e i r  e l e c t r i c  system 

I n  most wes te rn  s ta tes  where gas  i s  t h e  primary 

p r e s s u r e s ,  because they  do not  f o r e s e e  c o s t - e f f e c t i v e  geothermal 

m a c e  coo l ing  as  a near-term p rospec t .  

The demand p i c t u r e  d i f f e r s  i n  t h e  Northwest. Washington 

and Oregon e l e c t r i c  u t i l i t i e s  have w i n t e r  peaks ,  l a r g e l y  due t o  

e l e c t r i c  space  h e a t i n g  demand. I n  t h e s e  states geothermal u s e  f o r  

space  hea t ing  could t h e o r e t i c a l l y  reduce  peak demand. Never the l e s s ,  

w i t h  a few n o t a b l e  excep t ions ,  t h e s e  u t i l i t i e s  are no more i n t e r e s t e d  

t h a n  t h o s e  i n  o t h e r  r e g i o n s .  

system p r e s s u r e s  because most doubt t h a t  d i r e c t  a p p l i c a t i o n s  w i l l  ever  

be  l a r g e  enough t o  have a s i g n i f i c a n t  impact on t h e i r  power gene ra t ion  

c a p a c i t y  requi rements .  

They do no t  look  t o  geothermal t o  r e l i e v e  

The gas  u t i l i t i e s  surveyed g e n e r a l l y  view geothermal as 

d i r e c t  compe t i t i on  t o  gas  sales w i t h  no o f f s e t t i n g  system b e n e f i t s .  

Although many exper ienced  supply s h o r t a g e s  du r ing  t h e  p a s t  decade, 

most gas  systems now have ample s u p p l i e s .  However, t hey  are f a c i n g  

reduced marke ts  caused by s h a r p l y  r i s i n g  p r i c e s ,  conse rva t ion  and t h e  

l o s s  of i n d u s t r i a l  customers.  Geothermal hea t ing  s e r v i c e s  might t h e r e f o r e  

interest  them if they  appeared t o  o f f e r  a means of r e t a i n i n g  o r  r ega in -  

ing  t h e  b u s i n e s s  of l a r g e  i n d u s t r i a l  energy u s e r s  who a re  conve r t ing  
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from g a s  t o  o t h e r  f u e l s .  Even where customers cannot be r ega ined ,  

where a geothermal r e s o u r c e  is  i d e n t i f i e d ,  l o c a l  g a s  u t i l i t i e s  may 

b e  fo rced  t o  choose between under tak ing  geothermal d i s t r i b u t i o n  o r  

l o s i n g  a d d i t i o n a l  gas  markets t o  o t h e r s  who w i l l  e x p l o i t  t h e  r e source .  

Another assumption has  been t h a t  e l e c t r i c  u t i l i t i e s  involved 

i n  geothermal power g e n e r a t i o n  w i l l  be i n t e r e s t e d  i n  developing 

downstream d i r e c t  u s e s  f o r  spen t  power p l a n t  f l u i d s .  Th i s  i n t e r e s t  

w a s  confirmed. Most of t h e  u t i l i t i e s  a re  e n t h u s i a s t i c  i n  p r i n c i p l e  

about downstream u s e s  as a way t o  improve t h e  economics of geothermal 

power p roduc t ion .  However, a number of p o t e n t i a l  problems r a i s e d  by 

u t i l i t i e s  may i n  a c t u a l i t y  l i m i t  t h e  e a r l y  development of downstream 

u s e s .  

One i s  t h e  remote l o c a t i o n  of many e l e c t r i c - q u a l i t y  r e s o u r c e s .  

Although t h e  u t i l i t i e s  hope t h a t  i n d u s t r i e s  w i l l  b e  w i l l i n g  t o  move 

t o  t a k e  advantage  of t h i s  energy source ,  o t h e r  i n d i c a t i o n s  are  t h a t  

r e l o c a t i o n  t o  remote areas i s  f a i r l y  u n l i k e l y .  

d i scussed  above conclude t h a t  ve ry  few f i r m s  w i l l  r e l o c a t e  t o  t a k e  

advantage of t h e  a v a i l a b i l i t y  of geothermal energy, and t h a t  t h e  

s i t i n g  of new p l a n t s  w i l l  be based much more s t r o n g l y  on a c c e s s  t o  r a w  

materials, marke ts ,  l a b o r  and t r a n s p o r t a t i o n  than  on p a r t i c u l a r  energy 

sources .  

The u s e r  s t u d i e s  

Another problem is  t h a t  power p l a n t  eng inee r ing  c o n s i d e r a t i o n s  

may d i c t a t e  t h a t  no u s a b l e  hea t  w i l l  remain f o r  o t h e r  u s e s .  

case, many u t i l i t i e s  b e l i e v e  t h a t  downstream u s e s  should n o t  b e  

I n  any 
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developed u n t i l  t h e  r echa rge  requi rements  of t h e  power p l a n t  reser- 

v o i r  have been f u l l y  determined. I n  a d d i t i o n ,  t h e r e  is  u n c e r t a i n t y  

about whether t h e  u t i l i t y  which i s  gene ra t ing  power w i l l  c o n t r o l  t h e  

spen t  f l u i d s ,  o r  whether they  w i l l  remain t h e  p rope r ty  of t h e  r e s o u r c e  

producer .  

B .  P a r t i c i p a t i o n  i n  Exp lo ra t ion  and Development 

The responses  i n d i c a t e  t h a t  most p r i v a t e l y  owned u t i l i t i e s  

are u n l i k e l y  t o  p lay  an  important r o l e  i n  e x p l o r a t i o n  and development 

f o r  d i r e c t  h e a t  a p p l i c a t i o n s .  They cons ide r  h igh - r i sk  inves tments  

i n  b a s i c  e x p l o r a t i o n  t o  be  i n a p p r o p r i a t e ,  s i n c e  r e g u l a t o r y  commissions 

would no t  a l low t h e  c o s t s  of f a i l u r e s  t o  be  passed on t o  r a t e p a y e r s  

and u t i l i t y  sha reho lde r s  a r e  t r a d i t i o n a l l y  i n t e r e s t e d  only  i n  very  

s a f e  inves tments  . 

Some companies which have p rev ious ly  i n v e s t e d  i n  e x p l o r a t i o n  

f o r  e l e c t r i c - q u a l i t y  r e s o u r c e s  have s i n c e  withdrawn from r e s o u r c e  

development because  of t h e  h i g h  r i s k s .  They now c o n t e m p l a t e  b u i l d i n g  

power p l a n t s  only where a r e s o u r c e  has  been proved by o t h e r s .  On t h e  

o t h e r  hand, P a c i f i c  G a s  and E l e c t r i c  Company, which h a s  been t h e  p ionee r  

i n  geothermal power p roduc t ion  bu t  has  n o t  p r e v i o u s l y  p a r t i c i p a t e d  i n  

r e s o u r c e  development,has now decided t o  e x p l o r e  f o r  r e s o u r c e s  o u t s i d e  

of The Geysers.  Neve r the l e s s ,  a l t hough  some e l e c t r i c  u t i l i t i e s  a r e  

w i l l i n g  t o  p a r t i c i p a t e  i n  e x p l o r a t i o n  f o r  r e s o u r c e s  s u i t a b l e  f o r  

t h e i r  b a s i c  bus iness  of power g e n e r a t i o n ,  few would cons ide r  t a k i n g  

t h e s e  k inds  of r i s k s  f o r  d i r e c t  a p p l i c a t i o n s .  Gas companies, w i t h  

- 
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expe r i ence  i n  e x p l o r a t i o n  and development of n a t u r a l  gas  r e s o u r c e s ,  

appear  somewhat more w i l l i n g  i n  p r i n c i p l e  t o  cons ide r  r e s o u r c e  deve l -  

opment f o r  d i r e c t  u s e s .  

However, on ly  one among t h e  investor-owned u t i l i t i e s  surveyed 

r e p o r t e d  t h a t  i t  would i n i t i a t e  and c a r r y  o u t  geothermal e x p l o r a t i o n  

on i t s  own. This  w a s  Northwest Na tu ra l  Gas Company, which f o r  s e v e r a l  

y e a r s  has  been a c t i v e l y  seeking  a r e s o u r c e  on M t .  Hood t o  serve l a r g e  

i n d u s t r i a l  customers nea r  P o r t l a n d ,  Oregon. The o t h e r s  would most 

l i k e l y  p a r t i c i p a t e  i n  geothermal r e s o u r c e  development, i f  a t  a l l ,  only 

i n  j o i n t  v e n t u r e s  i n i t i a t e d  by major r e s o u r c e  companies which would 

c a r r y  most of t h e  r i s k  and t h e  f i n a n c i n g  burden. 

Some companies which would n o t  a c t i v e l y  exp lo re  f o r  geothermal 

f o r  d i r e c t  u s e s  might s t i l l  i n v e s t  i n  f i e l d  development of a known 

r e s o u r c e .  One r e p o r t e d  t h a t  i t  might develop a h o t  water  r e s o u r c e  

d iscovered  du r ing  i t s  e x p l o r a t i o n  f o r  o i l  and gas .  S i m i l a r l y ,  e l e c -  

t r i c  companies t h a t  a re  seeking  e l e c t r i c - q u a l i t y  geothermal  resources  

might cons ide r  developing a low-temperature r e s o u r c e  d i scove red  

dur ing  t h e  cour se  of t h e i r  e x p l o r a t i o n .  However, because of 

t h e  remote l o c a t i o n s  of most of t h e  d r i l l i n g ,  t h i s  i s  u n l i k e l y  t o  

l e a d  t o  s i g n i f i c a n t  development f o r  d i r e c t  a p p l i c a t i o n s .  I n  a d d i t i o n ,  

much of t h e  e x p l o r a t i o n  f o r  e l e c t r i c - q u a l i t y  r e s o u r c e s  is o u t s i d e  t h e  

u t i l i t y  s e r v i c e  areas. Most u t i l i t i e s  are n o t  i n t e r e s t e d  i n  developing 

r e s o u r c e s  f o r  d i r e c t  a p p l i c a t i o n s  i n  such c a s e s  (even though they  

might cons ide r  developing downstream u s e s  f o r  t h e  s p e n t  f l u i d s  of 

power p l a n t s  l o c a t e d  o u t s i d e  of t h e i r  t e r r i t o r i e s ) .  Even i n s i d e  
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i t s  s e r v i c e  area, a u t i l i t y  might p r e f e r  t o  encourage p o t e n t i a l  u s e r s  

t o  develop t h e  r e s o u r c e  r a t h e r  than  t o  develop t h e  f i e l d  i t s e l f  f o r  

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

The p u b l i c l y  owned u t i l i t i e s  surveyed had a more p o s i t i v e  

a t t i t u d e  toward p a r t i c i p a t i o n  i n  r e s o u r c e  development, bu t  on ly  

where a l o c a l  r e s o u r c e  has  been c l e a r l y  i d e n t i f i e d  by p a s t  e x p l o r a t o r y  

work. None expected t o  go f a r  o u t s i d e  i t s  s e r v i c e  area o r  t o  seek  

new r e s o u r c e s .  The p u b l i c  d i s t r i c t s  and munic ipa l  u t i l i t i e s  were 

a l s o  more w i l l i n g  than  t h e  p r i v a t e  companies t o  cons ide r  a c t i n g  a l o n e  

i n  r e s o u r c e  development. While some would look  f o r  development 

p a r t n e r s  among o t h e r  p u b l i c  e n t i t i e s  o r  p o t e n t i a l  u s e r s ,  on ly  a 

few would l i m i t  t h e i r  p a r t i c i p a t i o n  t o  j o i n t  v e n t u r e s  wi th  r e s o u r c e  

companies (and many of t h e  municipal u t i l i t i e s  would r e j e c t  such 

an a r rangement ) .  

However, development f inanc ing  may p r e s e n t  a s e r i o u s  c o n s t r a i n t  

f o r  t h e s e  p u b l i c  u t i l i t i e s .  Normal tax-supported bond f i n a n c i n g  may 

n o t  be f e a s i b l e ,  given p r e s e n t  c o n s t i t u t i o n a l  and p o l i t i c a l  l i m i t a t i o n s .  

Many u t i l i t i e s  a l s o  have t h e  a u t h o r i t y  t o  i s s u e  revenue bonds, bu t  

i t  i s  q u e s t i o n a b l e  whether t h e r e  would be a market f o r  revenue bonds 

i s sued  t o  f i n a n c e  t h e  development r i s k s  of a geothermal d i s t r i b u t i o n  

p r o j e c t  . 

C .  I n t e r e s t  i n  D i s t r i b u t i o n  A c t i v i t i e s  

b 
I n  c o n t r a s t  t o  t h e i r  h e s i t a t i o n  t o  p a r t i c i p a t e  i n  r e s o u r c e  

development, a lmost  a l l  of t h e  u t i l i t i e s  surveyed would b e  w i l l i n g  

t o  c o n s i d e r  becoming r e a t i l  d i s t r i b u t o r s  of geothermal hea t  if an 
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independent r e s o u r c e  producer  could supply h o t  w a t e r  n e a r  a populated 

s e c t i o n  of t h e  u t i l i t y  service area. A l l  u t i l i t i e s  see t h e i r  exper ience  

and f a c i l i t i e s  f o r  d e l i v e r i n g  energy,  b i l l i n g  and s e r v i c i n g  customers 

and o p e r a t i n g  under r e g u l a t i o n  as r e l e v a n t .  They p o i n t  o u t  t h a t  gas  

companies i n  a d d i t i o n  have u s e f u l  t e c h n i c a l  e x p e r t i s e  r e l a t i n g  t o  

underground p i p e l i n e s ,  as do a number of u t i l i t i e s  which o p e r a t e  steam 

o r  h o t  water systems s e r v i n g  downtown a r e a s  o r  l a r g e  b u i l d i n g  complexes. 

For p r i v a t e l y  owned u t i l i t i e s ,  a geothermal d i s t r i b u t i o n  

proposa l  would be  eva lua ted  as a new b u s i n e s s  v e n t u r e .  Most l a r g e  

companies would f i n d  such a proposa l  a t t r a c t i v e  o n l y  i f  they  could 

see t h e  p r o s p e c t  of l a r g e  geothermal o p e r a t i o n s ,  on a scale t h a t  

f i t s  t h e  s i z e  and c e n t r a l i z e d  management p e r s p e c t i v e s  of t h e  company 

as a whole. These companies are u n l i k e l y  t o  under take  a s m a l l  d i s t r i -  

b u t i o n  p r o j e c t ,  no matter how c o s t  e f f e c t i v e  i t  might appear  as a 

s e p a r a t e  v e n t u r e ,  u n l e s s  they  have f i r s t  made a companywide d e c i s i o n  

t o  e n t e r  t h e  f i e l d  of geothermal d i r e c t  a p p l i c a t i o n s  on a l a r g e  

scale.  

S m a l l e r  u t i l i t i e s ,  bo th  p r i v a t e l y  and p u b l i c l y  owned, would 

g e n e r a l l y  b e  w i l l i n g  t o  c o n s i d e r  any p r o p o s a l  wi thout  r e g a r d  t o  

q u e s t i o n s  of o v e r a l l  scale ,  and could under take  even s m a l l  l o c a l  

p r o j e c t s  i f  they  appeared c o s t - e f f e c t i v e .  

F i n a n c i a l  e v a l u a t i o n  of a . d i r e c t  h e a t  p r o j e c t  would a l s o  

d i f f e r  between p r i v a t e l y  and p u b l i c l y  owned u t i l i t i e s .  Most i n v e s t o r -  

owned u t i l i t i e s  would f i n d  a geothermal  p r o j e c t  a t t r a c t i v e  o n l y  i f  
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it  could  be  expected t o  e a r n  a h ighe r  r e t u r n  than  conven t iona l  

u t i l i t y  inves tments .  

t o  under take  a new l i n e  of bus iness  and because they  a n t i c i p a t e  s e r i o u s  

o p e r a t i o n a l  problems and r i s k s  i n  working wi th  geothermal.  However, 

t h e  a b i l i t y  t o  earn such a premium may be  l i m i t e d .  Ut i l i t ies  g e n e r a l l y  

T h i s  i s  both because they  need a n  i n c e n t i v e  
' 

expect t h a t  geothermal d i s t r i b u t i o n  w i l l  be s u b j e c t  t o  p u b l i c  u t i l i t y  

r e g u l a t i o n .  

r ecogn ize  t h e  need f o r  a h ighe r  r e t u r n  orl geothermal inves tments  and 

may r e s t r i c t  t h e  r e t u r n  on u t i l i t y - o p e r a t e d  geothermal systems t o  t h e  

r a t e  allowed on u t i l i t y  gas  and e l e c t r i c  f a c i l i t i e s .  

I 

Some b e l i e v e  t h a t  t h e i r  s t a t e  u t i l i t y  commissions may no t  

P u b l i c l y  owned u t i l i t i e s ,  on t h e  o t h e r  hand, would tend  t o  

r e q u i r e  only  t h a t  a d i r e c t - u s e  p r o j e c t  meet t h e  f i n a n c i a l  s t a n d a r d s  

a p p l i e d  t o  o t h e r  u t i l i t y  inves tments ,  which may range  from ea rn ing  a 

s u b s t a n t i a l  r e t u r n  t o  o p e r a t i n g  a t  break-even. 

u t i l i t i e s  are  depar tments  of l o c a l  government, e v a l u a t i o n  and d e c i s i o n s  

on geothermal p r o j e c t s  w i l l  be made on t h e  b a s i s  of more than  s t r i c t l y  

bus iness  concerns .  Many communities may be w i l l i n g  t o  accep t  lower 

r e t u r n s  on investment f o r  t h e  u s e  of l o c a l ,  a l t e r n a t i v e  energy 

r e s o u r c e s ,  o r  f o r  p r o j e c t s  t h a t  can a i d  l o c a l  economic development. 

S ince  munic ipa l  

D.  F l u i d  Sales C o n t r a c t s  

' When geothermal d i s t r i b u t i o n  i s  based on h o t  water supp l i ed  

by an  independent producer ,  t h e  terms of t h e  sales  c o n t r a c t  between 

t h e  producer and t h e  u t i l i t y  pu rchase r  w i l l  be  impor tan t .  U t i l i t i e s  

have d e f i n i t e  views on how t h i s  c o n t r a c t  should be s t r u c t u r e d  i n  

s e v e r a l  impor tan t  r e s p e c t s .  Most of t h e  investor-owned u t i l i t i e s  
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would accep t  a purchase  p r i c e  based on market v a l u e  and pegged t o  

t h e  p r i c e  of a l t e r n a t i v e  f u e l s .  

would s t r o n g l y  p r e f e r  a p r i c e  based on t h e  c o s t s  of p roduc t ion  which 

would no t  e s c a l a t e  w i th  t h e  p r i c e  of OPEC o i l .  But they  would expect 

t h e  p r i c e  t o  i n c l u d e  a s u b s t a n t i a l  " r i s k  ra te  of r e t u r n "  on t h e  

p roduce r ' s  inves tment .  For many u t i l i t i e s  c e r t a i n t y  of p r i c e  i s  even 

more impor tan t  t h a n  t h e  beginning l e v e l :  they  would want a p r o v i s i o n  

l i m i t i n g  t h e  a l l o w a b l e  p r i c e  e s c a l a t i o n  dur ing  t h e  cour se  of t h e  

e n t i r e  c o n t r a c t .  

Most of t h e  p u b l i c l y  owned u t i l i t i e s  

Among o t h e r  c o n t r a c t  terms, almost a l l  u t i l i t i e s  would 

accep t  a take-or-pay p r o v i s i o n  under which they  would gua ran tee  a 

l e v e l  of minimum purchases .  Some would a l s o  want t h e  c o n t r a c t  

t o  c o n t a i n  s p e c i f i c  p r o v i s i o n s  f o r  e x c l u s i v e  d e d i c a t i o n  of t h e  

r e s o u r c e  o r  r e q u i r i n g  t h e  producer t o  con t inue  e x p l o r a t i o n  and devel- 

opment of t h e  geothermal f i e l d .  

The i s s u e  r a i s i n g  t h e  most concern among u t i l i t i e s  i s  t h e  

r i s k  of premature r e s e r v o i r  d e p l e t i o n .  Some u t i l i t i e s  would r e q u i r e  

t h e  producer t o  gua ran tee  t h e  d e l i v e r y  of f l u i d s ,  a t  least f o r  a certain 

pe r iod  of t i m e ,  w i th  l i a b i l i t y  t o  re imburse  t h e  u t i l i t y  f o r  any 

unrecovered investment i f  t h e  q u a l i t y  o r  q u a n t i t y  of t h e  f l u i d s  f a l l s  

below t h e  c o n t r a c t  l e v e l s .  O the r s  see t h e  p o s s i b i l i t y  of r e s e r v o i r  

d e p l e t i o n  as more of a n  "act of God," and would accep t  a p a r t  of t h e  

r i s k .  Most would p a s s  on t h e  r i s k  t o  t h e  geothermal customers through 

r a p i d  a m o r t i z a t i o n  of t h e  u t i l i t y  inves tment .  A few u t i l i t i e s  expec t  

t h a t  t h e  government must b e a r  t h e  r i s k  through r e s e r v o i r  i n s u r a n c e  

o r  non-recourse loans  i n  o r d e r  t o  f a c i l i t a t e  geothermal development. 
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