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RESOURCE RISKS I N  GEOTHERMAL DEVELOPMENT 

David R. Bu t l e r  
Chevron Resources Company 

Risks t h a t  concern geothermal resource producers can be put  i n t o  these general 
categories : 

a Pros e c t  Risk. For each commercial geothermal f i e l d  discovered, 
some _f___ arge number o f  prospects must be evaluated geologica l ly  and 
geophysically. 

0 D r i l l i n g  Risk. Some percentage o f  the prospects evaluated geolog- 
i c a l l y  and geophysically w i l l  be d r i l l e d  t o  r e s u l t  i n  the one 
commercial discovery. 

0 Evaluation Risk. Likewise, some percentage o f  the prospects d r i l -  
l e d  w i l l  requi re  some greater o r  lesser amount o f  addi t ional  d r i l -  
l i n g  and t e s t i n g  before the producer knows f o r  sure which prospect 
comprises the commercial discovery. 

e l e c t r i c j t y ,  Therefore, before development can proceed, a pur- 
chaser must agree t o  buy the resource produced f o r  a p r i c e  t h a t  
w i l l  al low an adequate r e t u  

a Sales Risk. A t  prese most producers do no t  intend t o  generate 

a 
ssful  we l l s .w i l 1  be d r i l l e d .  It i s  bel ieved t h i s  

e Reservoir Risk. 
ni tude o f  r i s k  w i l l  probably vary considerably, depending on the 
spec i f i c  circumstances. 

This can be an area o f  uncertainty,  and the mag- 

immediate concern, t o  producers and 
r r i s k s  i n  the rea l  world t h a t  

are less amenable t o  q 

Natural resource producers are accustomed t o  prospect, d r i l l i n g ,  evaluation, and 
development r i s k s  and are w i l l i n g  t o  assume the high r i s k s  inherent i n  the 

expect a r e t u r  

However, sales and reservo i r  r i  sks associated w i th  geothermal development are 
r e l a t i v e  unknowns a t  the present time. 
dependent on reservo i r  r i s k ,  purchasers seem re luc tan t  t o  enter i n t o  a sales con- 
t r a c t  w i th  producers unless i t  can be shown t h a t  there i s  1 i t t l e  o r  no reservoir  
r i s k .  

It appears t h a t  sales r i s k  i s  h igh ly  

I n  fact ,  i t  appears t h a t  most prospective purchasers want some form o f  . 
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guarantee t h a t  the geothermal reservoir  w i l l  produce a t  acceptable condit ions f o r  
a per iod o f  25 t o  30 years. 

Natural resource producers i n  many instances have geological, geophysical, and 
engineering s t a f f s  t h a t  are capable o f  assessing the reservo i r  r i s k ,  so the pro- 
ducer can decide i f  the r i s k  j u s t i f i e d  h i s  considerable investment i n  wel ls  and 
the other producing f a c i l i t i e s  necessary t o  develop and produce the geothermal 
f i e l d .  

Normally, producers w i l l  make t h e i r  assessment o f  the reservo i r  r i s k  avai lab le to 
prospective purchasers. However, purchasers are n o t  l i k e l y  t o  have i n  t h e i r  
organization the technical capab i l i t y  t o  evaluate t h i s  informat ion i n  a manner 
t h a t  w i l l  enable them to commit t o  the considerable investment f o r  construct ion o f  
power p lants  and re la ted  f a c i l i t i e s .  Thus, the tendency has developed f o r  pur- 
chasers t o  demand indemnif icat ion o f  the reservo i r  r i sk .  

Producers are re luc tan t  t o  indemnify the reservo i r  f o r  two main reasons. F i r s t ,  
producers are taking a l l  the explorat ion and development r i s k  and assuming a con- 
s iderable po r t i on  o f  the reservo i r  r i s k  by t h e i r  investment i n  producing f a c i l i -  
t i e s  intended t o  l a s t  f o r  the l i f e  o f  the reservoir.  Second, indemnif icat ion 
represents a long-term l i a b i l i t y  on the producer's books. 

I would l i k e  t o  suggest f o r  consideration a means whereby the r i s k  t o  the 
purchaser can be ameliorated. ERDA has i n  e f f e c t  a loan guarantee program f o r  
geothermal explorat ion and development. This i s  one o f  the vehic les by which the 
federal government encourages geothermal development during the ea r l y  higher r i s k  
phases. Ideal ly ,  as p r i va te  industry gains confidence through experience, federal 
p a r t i c i p a t i o n  should phase out. 

As regards reservo i r  r i s k ,  ERDA has, o r  can reta in ,  technical  personnel who can 
assess the degree o f  reservo i r  r i s k  inherent i n  a geothermal development p ro jec t  
from reservo i r  data acquired by the producer. 
indemnify the purchaser's reservo i r  r i s k  by means o f  loan guarantees f o r  power 
p l a n t  construction. Based on assessment o f  reservo i r  data, these loan guarantees 
would carry  considerably 1 ess r i s k  o f  defaul t than guarantees f o r  explorat ion 
ventures. Furthermore, the amount o f  loaned cap i ta l  a t  r i s k  under the guarantee 
would decl ine progressively as the reservo i r  proved t o  be capable o f  sustaining 
adequate production over the years o f  amortization. 

The foregoing suggestion would seem t o  be an acceptable so lu t i on  t o  the problem o f  
reservo i r  r i s k  as i t  per ta ins t o  monetary indemnif icat ion o f  the purchaser's 

, investment i n  the geothermal power plant.  A more perplexing problem i s  the makeup 
o f  l o s t  capacity i n  a purchaser's supply g r i d  i n  the event the geothermal reser- 
v o i r  should f a i l .  I n  t h i s  instance, ERDA o r  other federal p a r t i c i p a t i o n  i n  the 
indemnif icat ion o f  reservo i r  r i s k  would be fu r the r  required to assure t h a t  a l t e r -  
nate sources, swaps, and/or purchases o f  e l e c t r i c i t y  would be made avai lab le such 
t h a t  the purchaser would no t  su f fe r  l oss  o f  service o r  l oss  o f  re tu rn  ant ic ipated 
from the geothermal i ns ta l l a t i on .  

With t ime and experience i n  reservo i r  predic t ion i n  a p a r t i c u l a r  province, i t  i s  
l i k e l y  t h a t  the need f o r  federal guarantees o f  reservo i r  r i s k  w i l l  diminish. This 
s i t u a t i o n  seems t o  o f f e r  one o f  the few ideal  s i t ua t i ons  under which federal par- 
t i c i p a t i o n  i s  warranted - la rge  commitments t o  begin w i t h  i n  terms o f  both pro- 
vinces and projects, bu t  phasing out completely w i t h  t ime and increased experience 
on the p a r t  o f  producer and purchaser. 

Based on t h e i r  assessment, ERDA can 
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