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ABSTRACT 

THE EFFECT OF HUMAN JUDGMENT ON GEOTHERMAL LEASING 
A CASE STUDY 

Barbara A. Coe 

Western Energy P1 anners , Ltd. 
Denver, Colorado 80222 

A t  numerous geothermal s i tes ,  Federal geo- 
thermal leases are necessary i n  order t o  explore 
f o r  and develop geothermal energy, espec ia l l y  
where there i s  power generation po ten t i a l .  
some instances, geothermal lease app l ica t ions  
f i l e d  as e a r l y  as 1974 are s t i l l  "pending." On 
National Forest lands i n  pa r t i cu la r ,  issuance 
o f  geothermal leases has been slow. Of the 
4,052 non-competitive geothermal lease appl ica- 
t i ons  on BLM lands, 22 percent were issued; 
whereas o f  the 1,718 app l ica t ions  on U.S.F.S. 
lands, on ly  1 percent were issued as of 1978 
(Beeland, e t  a1 , 1978). 

I n  

PURPOSE AND OBJECTIVES OF STUDY 

Several studies have been conducted on the 
" i n s t i t u t i o n a l  'I bar r i e rs  t o  geothermal develop- 
ment. But these studies have been d i rec ted  
p r i m a r i l y  t o  the lega l ,  regu la to ry  and proce- 
dural  bar r ie rs .  Psychological cha rac te r i s t i cs  
may be important, as we l l .  

According t o  T. E. Stewart (1973): 
"Decisions on environmental systems 
are a product o f  the  i n te rac t i ons  
among three sys terns. I' 

These are, according t o  Stewart, the bu- 
reaucrat ic/pol  i t i c a l  system, the environmental/ 
technological sytem, and the  human judgment sys- 
tem. Indeed, the l a t t e r  i s  an i n t e g r a l  p a r t  of 
the f i r s t  two sytems, with a l l  pa r t i c i pan ts  mak- 
i n g  judgments concerning t h e i r  p a r t i c u l a r  areas 
o f  respons ib i l i t y .  
therefore, w i t h  three aims i n  mind: 

This study was conducted, 

Learn what judgment "po l i c i es "  had 
been employed , 
Learn what effect those judgment 
po l i c i es  had, if any, on the non- 
issuance of 1 eases, and 

Assess how judgment analysis might 
be used i n  s i m i l a r  f u tu re  s i t ua t i ons  
and make recommendations fo r  i t s  use. 

SOCIAL JUDGMENT THEORY AND ANALYSES 

Behavorial s c i e n t i s t s  have ind ica ted  f i nd -  
ings from experiments concerning human judgment- 
making tha t :  . 

I 

0 The cogn i t i ve  l i m i t a t i o n s  o f  the 
human mind are such that.  s imp l i -  
f y i ng  methods are i n t u i t i v e l y  used, 

0 Addi t ional  data may r e s u l t  i n  poorer 
judgments, 

0 Judgments are genera l l y  biased and 
i nconsi s t e n t  , 

0 Descript ions of one's judgment pro- 
cess and c r i t e r i a  are general ly i n -  
accurate, 

0 Judgments about " fac tua l "  data and 
values may become muddled, and 

0 Judgment analysi  s can he1 p c l a r i f y  
judgment processes , provide cogni - 
t i v e  feedback, and help improve 
judgments and resolve c o n f l i c t .  
The technique analyzes the compo- 
nents of judgment information ob- 
ta ined through interviews, p r i -  
mari ly,  bu t  a l so  from w r i t t e n  ma- 
t e r i a l s  (Slovic, Fischhoff  and 
Lichtenstein,  1977). 

To inves t iga te  the  a p p l i c a b i l i t y  of judgment 
analysis t o  geothermal leas ing  required a case 
study approach. The case selected was the ap- 
p l i c a t i o n  by Petro-Lewis, l a t e r  assigned t o  
Amax Exploration, f o r  geothermal leases i n  the  
Chalk Creek area o f  Colorado. Three interviewees 
were selected, those persons who seemed t o  be the  
key ud ment makers (although no t  necessar i ly  the  
f i n a  + ecision-makers). Two o f  them were U.S.F.S. 
s t a f f ,  who prepared two o f  t he  environmental as- 
sessments (EA'S) ,  one f o r  the  Forest Supervisor 
and one f o r  the Regional Forester. The t h i r d  
person was a representat ive o f  Amax Exploration, 
the  Current 1 ease appl i can.t. 
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Figure 1 Location and reported temperatures (OC) of 41 thermal springs 
in Colorado and Chaffee County (Rold, 1974) 

CHALK CREEK GEOTHERMAL LEASE APPLICATIONS 

According t o  case f i l e s  i n  BLM and U.S. 
F.S. o f f i c e s  lease app l ica t ions  were f i l e d  by 
Petro-Lewis Corporation on 19,198 acres i n  
Chaffee County, Colorado (Figure l ) ,  on Jan- 
uary 28, 1974, soon a f t e r  the  leasing o f  geo- 
thermal energy on Federal property was per- 
m i t t ed  by law. 
M t .  Princeton i n  the Upper Arkansas Valley, i s  
one o f  the few h igh  temperature prospects i n  
Colorado. 
which the leases were f i l e d  i s  a combination of 
National Resource Lands, managed by BLM and U.S. 
F.S., and p r i v a t e  lands w i t h  severed minerals. 
Geothermal r i g h t s  t o  other p r i v a t e  acreage i n  
the area were obtained. 

The area, ca l l ed  Chalk Creek o r  

The ownership o f  the  property on 

The lease app l ica t ions  were sent t o  the 
U.S. Forest Service, ( t h e  surface management 
agency) f o r  t h e i r  review and decision. On- 
A p r i l  19, 1976, two years a f te r  the app l ica t ions  
were submitted, they were sent t o  the  Forest  
Supervisor f o r  act ion,  w i t h  a request f o r  a re -  
p o r t  " a t  the e a r l i e s t  poss ib le  date." On Au- 
gust 17, 1976, Amax Exp lora t ion  n o t i f i e d  BLM 
o f  the  assignment t o  them of the lease appl ica- 
t ions .  
cat ions i n  the  two-year in te r im.  

No ac t i on  had been taken on the app l i -  

An environmental ana lys is  was subsequently 
prepared and submitted t o  the  Deputy Regional 
Forester i n  charge o f  Resources f o r  review. He 
suggested a few refinements t o  "strengthen what 
i s  bas i ca l l y  a good document." Nearly f i v e  
months l a t e r ,  a l e t t e r  was received by the  

Regional o f f i c e  o f  the Forest Service f rom a 
Dal las law firm. The l e t t e r ,  which was w r i t t e n  
on behal f  o f  the Co l leg ia te  Peaks Corporation, 
owner o f  1,000 acres o f  land  enc i rc led  by the 
San Isabel  National Forest near the  lease app l i -  
ca t i on  area, expressed concern t h a t  the "pro- 
posed geothermal a c t i v i t i e s  could have a sub- 
s t a n t i a l  l y  adverse impact on the property owned 
by our c l i e n t "  (Leonard, 1977). 

One year a f te r  r6ce tp t  o f  t h a t  Te t te r ,  the  en- 
vironmental analysis was s t i l l  incomplete. The 
Regional Forester s t rong ly  requested t h a t  the 
document be i n  h i s  o f f i c e  by September 10, 1978. 
The nex t  correspondence i n  the f i l e ,  dated 14 
months from the  date o f  the  above-mentioned 
l e t t e r ,  begins w i th  the  statement ''1 t h i n k  the 
r o o t  of the problem i s  our dif ference o f  opinion 
as t o  what cons t i tu tes  ' bas i ca l l y  a good docu- 
ment"' (Ridings, 1979). The Forest Supervisor 
continues t h a t  he i s  overburdened, t h a t  others 
a re  doing long and de ta i l ed  environmental i m -  
pact  statements f o r  such pro jec ts  wh i le  he i s  
too  l i m i t e d  i n  staff, money and t ime t o  accom- 
p l i s h  the  task (1979). 

An environmental assessment was compiled 
and forwarded t o  the Regional Forester i n  Denver 
i n  the f a l l  o f  1979, recommending issuance o f  
some o f  the requested leases and denial  o f  some. 
Some areas were considered t o  be too  c r i t i c a l  fo r  
w i ld1  i f e  and f o r  outdoor recrea t ion  t o  t o l e r a t e  a 
power p l  ant. 

Shor t l y  thereafter, a general d i r e c t i v e  was 
issued by Chief Forester o f  the U. S. Forest 
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Service t o  the  Regional Foresters t h a t  stated 
the  need f o r  a del iberate,  Service-wide reor ien- 
t a t i o n  of the U.S.F.S. minerals program. I t es- 
tab l i shed t ime l i m i t s  f o r  review and recommenda- 
t i o n  on leasing proposals and operat ing plans. 
The ob jec t i ve  o f  e lminat ing the backlog of leases 
w i t h i n  the next two years was expressed. (Nelson 
1979). 

The Regional o f f i c e  i s  i n  the process o f  sub- 
s t a n t i a l l y  rev i s ing  the  environmental assessment. 
The pre l im inary  d r a f t  recommends issuance o f  the 
geothermal lease w i t h  appropr iate s t i pu la t i ons  
and ca re fu l  review and evaluat ion o f  Plans o f  
Operations subsequently submitted by the  lessee. 

JUDGMENT POLICY ANALYSIS 

Some s i g n i f i c a n t  dif ferences i n  judgment 
p o l i c i e s  among the key pa r t i c i pan ts  i n  t h i s  
case were obvious. F i r s t ,  the issues var ied 
from one t o  another, general ly along organiza- 
t i o n a l  l ines .  Among a l l  par t i c ipants ,  t h e i r  own 
organizat ional  mandate was, however, primary. 
The order i n  which the  issues were ranked and 
weighted by the pa r t i c i pan ts  varied. Other i s -  
sues i d e n t i f i e d  as primary judgment fac to rs  were 
environmental features, espec ia l l y  w i ld1  i fe ,  out- 
door recrea t ion  and v isua l  resources, geothermal 
energy value, energy supply and energy market. 

Several cogn i t i ve  simp1 i f i c a t i o n  methods 
were apparent as we l l .  For instance, the manner 
i n  which the pa r t i c i pan ts  dea l t  w i t h  uncer ta in ty  
c l e a r l y  var ied among them and affected the events. 

The uncertainty i n  the  case i s  a c r i t i c a l  
issue as i t  often i s  i n  any decis ion i nvo l v ing  
an unseen, unproven resource. 
timber, ne i ther  the exact l oca t i on  nor the  value 
can be prec ise ly  o r  even adequately addressed a 
p r i o r i .  As so a p t l y  expressed: 

Unl i ke f o r e s t  

"Absence o f  evidence i s  n o t  evidence 
of a bsencell , where mineral s a re  con- 
cerned (Schl esser , ora l  comm. ). 

One o f  the U.S.F.S.. s t a f f  interviewed ignored 
the uncer ta in ty  by assuming the ''worst case," the 
construct ion o f  a power p lan t .  The o ther  U.S.F.S. 
interviewee was able t o  avoid i t  by postponing 
a f i n a l  decis ion on a power p lan t  u n t i l  l a t e r  
when more informat ion would be avai lable.  The 
lessee's representat ive hoped t o  e l im ina te  uncer- 
t a i n t y  by obtaining reasonable assurances t h a t  
development would be allowed. 

Another such s i m p l i f i c a t i o n  method i n  t h i s  
case, as i n  many such decis ion processes, was 
the confusion o f  f a c t s  w i t h  values. 
d i f f e r e d  about fac tua l  issues such as: 

Judgments 

0 The amount o f  National Forest land  
t o  be af fected. 

0 Whether o r  n o t  a power p l a n t  and 
road could be concealed by trees, 
h i l l s  and r idges. 

0 The e f f e c t  on w i l d l i f e .  

0 The ef fect  on outdoor recreat ion.  

0 The a b i l i t y  o f  the U.S.F.S. t o  con- 
t r o l  post- leasing operations. 

The values t h a t  were confused and addressed 
concurrent ly w i t h  thos fac ts  were re la ted  t o  such 
questions as: 

0 Are power p lan ts  ug ly?  

0 Are road cu ts  ugly? 

0 Are they too .ugly t o  al low? 

0 I s  w in te r  range more important than 
geothermal energy? 

0 What i s  the importance o f  the geo- 
thermal energy supply? 

Because of the v a r i a t i o n  i n  judgment, the  
conclusions reached by the par t i c ipants  d i f f e red .  
The lease app l ican t  bel ieves the geothermal re -  
source t o  be of very high q u a l i t y  and the devel- 
opment impacts both very l i m i t e d  and mi t igab le .  
The U.S.F.S. Forest Supervisor's analyst  recom- 
mended issuance o f  some leases and denial o f  
some, because of serious impacts on environmental 
values. 

The U.S.F.S. Minerals D i rec tor  a t  the  Re- 
gional  l eve l  ind ica ted  he would recommend i s -  
suance of the leases, because he bel ieved t h a t  
any impacts could be s u f f i c i e n t l y  mi t iga ted  and 
t h a t  the  pub l ic  r i g h t  t o  production o f  the  geo- 
thermal energy was an important value. 

FINDINGS, CONCLUSIONS AND RECOMMENDATIONS 

Several of the reasons why geothermal leases 
have been seldom issued (and then only a f t e r  long 
delays) on U.S. National Forest Domain have been 
documented i n  previous studies. They include the 
complexity o f  the  leas ing  process, outside pres- 
sures, lack  o f  s u f f i c i e n t  s t a f f ,  and c o n f l i c t s  
among U.S.F.S. mandates (Beeland, e t  a l ,  1978). 

Th is  study ind ica tes  t h a t  values, *p?rcfp- 
t i ons  and assumptions on "judgment p o l i c i e s  a f -  
fec ted  the  lease app l i ca t i on  process by adding 
t o  the review time. The use o f  cogn i t i ve  sim- 
p l i f y i n g  methods o r  i n t u i t i v e  th ink ing  a ids  t h a t  
tended t o  d i s t o r t  judgments were a lso  indicated. 

A f t e r  the fact, soc ia l  judgment analyses 
such as t h i s  one can help t o  understand pas t  
events. Social judgment analysis can a s s i s t  i n  
improving judgment-making performance, as we1 1. 
Several recommendations are suggested : 

0 When important judgments are t o  be made, 
i d e n t i f y  the issues, the weights and the  
way i n  which the  trade-off requirements 
are viewed by the various par t i c ipants .  
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The c l a r i f i c a t i o n  can focus a t t e n t i o n  
appropr iately.  

Separate facts from values, e x p l i c i t l y .  
Then assure t h a t  statements about the 
way things are o r  w i l l  be are based on 
adequate evidence. 

Use outside, un i  nvol ved experts when 
necessary t o  determine what the  f a c t s  
are. 
may be too  close t o  the  problem. 

The decis ion maker o r  h i s  analyst  

Deal w i th  uncer ta in ty  expl i c i  ty. Es- 
t a b l i s h  p r o b a b i l i t i e s  f o r  outcomes, 
again drawing upon outside experts i f  
necessary t o  help estimate those proba- 
b i  1 i t ies .  

The ob jec t ive  o f  t h i s  study was t o  l ea rn  
what p a r t  judgment p o l i c i e s  played i n  the  de- 
cision-making process and how t h a t  informat ion 
might be used t o  improve the process i n  the  fu -  
ture.  One lease app l i ca t i on  case was i n v e s t i -  
gated i n  some depth. While one can no t  gener- 
a l i z e  from t h i s  one case about a l l  geothermal 
lease appl icat ions on National Forest lands, 
t h i s  case does no t  seem a typ ica l .  I n  any event, 
some ins igh ts  were gained t h a t  can be general- 
i zed  and can be used t o  be t te r  or, a t  leas t ,  
be t te r  understand s i m i l a r  s i tuat ions,  as fo l lows. 
Judgments are inherent i n  such a decis ion pro- 
cess as are cogn i t i ve  s imp l i f y i ng  methods. They 
d i f f e r  among par t i c ipants ,  even i n  cases where 
pa r t i c i pan ts  share many values. They seem t o  be 
inherent t o  the human condi t ion,  no t  simply a 
f l aw  o f  " sub jec t i v i t y "  usua l ly  found i n  people 
w i t h  whom one disagrees. I f  one obtains feed- 
back about one's own and others '  judgment po- 
l i c i e s ,  dur ing the process, di f ferences may then 
more e a s i l y  be resolved. 

Understanding o f  soc ia l  judgment analysis 
and i t s  use i n  the  ana ls is  o f  cases such as 
t h i s  one can a i d  decisions i n  a va r ie t y  o f  s i t -  
uations. Regarding Federal geothermal leas ing  
decisions, i t  may become even more appl icable.  
Given the U.S.F.S. d i r e c t i v e  r e l i e v i n g  some i n -  
s t i t u t i o n a l  delays, lease app l ica t ion  decisions 
may hinge t o  an even greater ex ten t  i n  the  fu- 
t u r e  upon the judgment p o l i c i e s  of the  p a r t i c i -  
pants. 
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