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Geothermal r ources can be generally separated into two categories; 

i t h  temperatures excess of 15OoC t h a t  are suitable, w i t h  s tate- 

generation of e lectr ic i ty  and those below 150'~ of-the-art technology, f 

suitable for industrial , agribusiness spaceheating and balneological 

u t i  1 i tat ion.  I 

~ 

rs o f  geothermal resources have a choice, therefore, 

I 
I 
i ducer i n  low an 

whether t o  seek and produce h i g h  or low temperature energy. 

presents the positive and negative considerations o f  involvement by a pro- 

This paper 
I 

3 Positive Aspects 

cases are a 

I 

power generation projects. 
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I 3. Rapid Payout 

Because rates of return on investment (with tax-credi ts considered) I 

can be 25-303, and because initial investments are re1 

payout periods can be 3-4 years. This compares favorably w i t h  the 
1 

i 

5-8 year payout calculated for high temperature projects. t 

, i 

4. Small Land Holdings Required i 

i 
1 

t 
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Direct utilization of low and medium temperature resources can be 

undertaken while controlling as l i t t l e  as 10 acres, though 40-160 

e operations might be more typical. The costs and effort needed 

to  acquire and hold such lands is  considerably less than t h a t  required 
f 

! t o  obtain, explore and lease the 8-15,000 acres t h a t  comprise< most - i 
h igh temperature prospects. 

5. Rate of Return 

Though gross revenues from direct use projects can not compare with 
. those received from ownership of a good steam field, they are adequate, 

for well chosen operations, t o  provide a 25~30% ROI t h a t  .is acceptable 

to  mst small and medium sized producers. 

Constraints 

1. Financing 

Banks have tradi t ional ly  been very conservative about lending money 

i n  the early stages of development of geothermal resources. 

worry about the staying power of the end-user, the reservoir long- 

i t They 

evity, the possible deleterious effects of the water constituents, 

i n  shor t ,  the possibility of default on their loan. 

i s  being mitigated by the GLGP and i t  i s  currently being addressed 

by cost sharing and forgivable loan programs proposed by DOE and 

i ts contractors. 

I 
This s i tuat ion 

I 



2. Reservoir Longevi ty  

Because comme 

very long, f rds have been established for r 

Estimates, based o geologic, geophysical and meteorlogi 

be and have been m e, b u t  only time will t e l l  if they are accurate. 

Meanwhile some sort of reservoir insurance is needed so as to assuage 

the doubts of propsective lenders and of end-users. 

geothermal has n o t  been i n  progress 

3. Engineering Uncertainties 

Design of end user f ac i l i t i e s  is more complicated for installations 

uti l izing natural f l u i d s  w i t h  variable constituents t h a n  i t  is  for 

emperature fluids. Designs must 

or periodic replacement of plumb- be extra flexib 

i n g  without significant proces 

4. P.U.C. Regulation 

T h i s  very serious pot  t i a l  constraint t o  evelopment of space 

heating projects must be addressed ely. PUC regulations 

may affect  (depe 

supplies heat to  

r 

ng on individual s t a t e  laws) any producer t h a t  

significant number of users. Since the WC per- 

Project Criteria 

Though low and medium temperature resources are abundant i n  the western 

< 191 



U.S. potent ia l  producers need t o  evaluate prospects w i th  the fo l lowing c r i t e r i a ,  

as a minimum, i n  mind: 

A) The Res- 1) It must be of adequate temperature, 2) i t  must be 

recoverable i n  adequate amounts (flow rate)  ; 3) i t  must b 

chemical qual i ty,  4) It must be adequately replenished by p rec ip i t a t i on  

and 5) the resource reservoir must'be o f  an extent adequate f o r  con- ' 

, starlt, eansistent production f o r  a t  l eas t  20 years. 

6) ,Locatio! The resource must be si tuated geographically i n  zt place 

tha t  has the following at t r ibutes i n  order t o  be a t t r a c t i v e  t o  

potent ia l  end users: 

1) Transportation v l a  major all  weather hiqhways, r a f l r o a  

a i r  should be nearby. Airports should be within 100 miles i f  

possible; railheads within 25 miles. 

2) tabor should be avai lable l o c a l l y  so t h a t  workers do not have 

t o  be accommodated on s i t e  (with attendant cos t l y  f a c i l i t i e s  

tha t  do not provide much revenue), 

3) Climate may be c r i t i c a l  f o r  c e r t a h  end-users such as carnation 

o r  m e  growers, f i sh  farmers etc. 

4) Topography Resource s i t es  should be amenable t o  construction 

Qf end-user f a c i l i t i e s  without extensive work. Sites En narrow, 

rocky valleys, f a r  from paved mads are obviously less a t t r i r c t f r e  






