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Over the past decade considerable interest has been shown in geothermal 
resources as a potential energy source in the United States. Much of this 
interest has centered on the resource in the Imperial Valley. Scientists 
have studied the resource along numerous dimensions, including extent, 
properties, and technical aspects. 

This research has been furthered by grants and contracts, chiefly from 
various federal government agencies. In recent years, however, agencies 
of the State of California, the California Legislature, and the County of 
Imperial have provided significant support for studies of the geothermal 
resource. The following report, Patterns of Geothermal Lease Acquisition 
in the Imperial Valley: 1958-1974, has been made possible by support from 
two committees of the State Legislature and by the Board of Supervisors of 
the County of Imperial. 

This report makes a specific contribution. Its particular value lies in 
the historical and analytical consideration of corporate behavior in geo- 
thermal development, examining the actions of those companies over time to 
discover patterns of involvement, investment, and likelihood of further 
development. Much work has been done in the scientific and technical areas 
of the geothermal resource; less has been accomplished in the social, poli- 
tical, and economic areas. Patterns of Geothermal Lease Acquisition is a 
modest but nonetheless important step to redress this imbalance. It is a 
sound addition to the general understanding of the potential for development 
of the resource in the Imperial Valley, and the direction such development 
has, so far, tended to take. It also suggests the technical, economic, and 
institutional impediments to development which m a y  also obtain in other 
locations and which therefore should be of especial interest to those con- 
cerned with geothermal resource development in other portions of the 
United States. 

Upon completion of their manuscript, the authors requested that I read, 
review, and comment on their work. I have done so and consider their effort 
an important and sound piece of research. 

J&nes Combs, Ph.D. 
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T h i s  r e p o r t  developed from a s p e c i a l  r e s e a r c h  p r o j e c t  undertaken by t he  

a u t h o r s  under t h e  g e n e r a l  s u p e r v i s i o n  of D r .  Donald Brown, i n  t h e  Departrer!t  

o f  P o l i t i c a l  Science a t  t h e  Un ive r s i ty  of C a l i f o r n i a ,  R ive r s ide .  The main 

p o r t i o n  of t h e  s tudy  was conducted while  t h e  a u t h o r s  were a s s o c i a t e d  wi th  the 

Center  f o r  S o c i a l  and Behavioral  Sciences Research. 

Support  f o r  t h e  p r o j e c t  was made a v a i l a b l e  by t h e  Senate  R u l e s  Committee 

and t h e  J o i n t  Committee on Pub l i c  Domain of t h e  C a l i f o r n i a  S ta te  L e g i s l a t u r e ,  

and by t h e  Board of Supe rv i so r s  of t h e  County of Imper i a l .  

I n i t i a l l y  designed t o  cover geothermal lease a c q u i s i t i o n s  i n  t h e  County 

of Imperial  du r ing  t h e  p e r i o d  1958-1973, t h e  r e p o r t  was delayed t o  inc lude  an 

a n a l y s i s  of t h e  impact of Fede ra l  Land Lease S a l e s  held i n  Janua ry ,  1974 .  

However, t h e  main body of t h e  r e p o r t ,  and t h e  mgps r e p r e s e n t i n g  d i s t r i b u t i o n  

of lease ho ld ings ,  r e f l e c t  on t h e  1958-1973 t i m e  p e r i o d ,  examining geothermal 

l e a s e  a c t i v i t i e s  through June, 1973. The a n a l y s i s  of F e d e r a l  Land Lease S a l e s  

b i d s  has  been inc luded  as an addendum fol lowing t h e  main body of t h e  t e x t .  

That addendum a p p l i e s  t h e  f i n d i n g s  and conclusions of t h e  b a s i c  r e s e a r c h  t o  

t h e  f e d e r a l  l e a s i n g  s i t u a t i o n  and,  t h u s ,  extends t h e  argument of t h e  paper 

through 1974. 

I n  a d d i t i o n  t o  t h e  Senate  Rules Committee, t h e  J o i n t  Committee on P u b l i c  

Domain, and t h e  County of I m p e r i a l ,  t h e  a u t h o r s  a l s o  wish t o  thank D r .  Michael 

Reagan, Dean of t h e  College of S o c i a l  and Behavioral  Sciences and Director, 
I 

Center  f o r  S o c i a l  and Behavioral  Science Research, who made a v a i l a b l e ,  through 

t h e  C e n t e r ,  o f f i c e  space and o t h e r  a s s i s t a n c e  which g r e a t l y  f a c i l i t a t e d  t h e  

t a s k  of r e s e a r c h  g a t h e r i n g  and a n a l y s i s ;  P r o f e s s o r  Brown, who w a s  a major 

i n f l u e n c e  i n  d i r e c t i n g  t h e  a u t h o r s '  i n t e r e s t  i n  t h i s  s u b j e c t ;  and D r .  James 

Combs, a member of t h e  f a c u l t y  a t  t h e  Un ive r s i ty  of Texas,  Dal las ,  and a t  

t h e  t i m e  on t h e  f a c u l t y  of t h e  Department of Ea r th  Sc iences ,  UCR, who read t h e  

manuscript  and offered adv ice  and sugges t ions  for  improving i t s  con ten t s .  



We also thank Stephen K. Holland for his assistance in the preparation 

of figures and charts for this publication. 

We offer this research paper with the hope, and the expectation, that 

its findings and conclusions will provide a clearer insight into the 

historical patterns of geothermal development in the Imperial Valley arid make 

available data previously unavailable in this consolidated form. F,s  sur:^, 

it should be of both interest and use to those individuals, agencies, and firms 

concerned with geothermal resource development in California. 

While the authors gratefully acknowledge their debt to those members cf 

the UCR faculty and staff who have been mentioned above, and to a variety of 

others who provided various forms of assistance during the preparation of 

this work,  the responsibility for the ideas and conclusions expressed in 

this paper do not, in any way, necessarily reflect the views of any but the 

authors. 
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XECUTIVE SUM 
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1.1 The Concepit of Development - 

Over t h e  p a s t  s e v e r a l  y e a r s  much a t t e n t i o n  :ias been pa id  t o  t h e  s s o t k e m a l  

r e source  known to  e x i s t  i n  t h e  Imper ia l  Va l l ey ,  a t t e n t i o n  which u l t i m a t e l y  

focuses  on t h a t  resource  as a p o t e n t i a l  a l t e r n a t i v e  source  of  eneray .  4 number 

of s t u d i e s  have been conducted t o  de te rmine ,  among o t h e r  a s p e c t s ,  t h e  n a t u r e  

and q u a l i t y  of  t h e  r e source ,  i t s  e x t e n t  and energy p o t e n t i a l ,  t h e  p o s s i b l e  

b e n e f i t s  and problems a s s o c i a t e d  wi th  development, and t h e  impediments, t c c h -  

n i c a l  and l e g a l ,  t o  development. 

From such s t u d i e s ,  as w e l l  as o t h e r  informed ana lyses  of t h e  Imncr i a l  

Val ley  s i t u a t i o n ,  varieci exp lana t ions  €o r  t h e  c u r r e n t  s t a t e  of  development 

have been o f f e r e d .  Divergent  p r e d i c t i o n s  about  t h e  e x t e n t ,  p o t e n t i a l ,  likeli- 

hood, and b e n e f i t  of geothermal  r e source  development have ga ined  currency 

among e x p e r t s  and laymen a l i k e .  J u s t  as t h e r e  have been v a r i e d  e x p l a n a t i o n s ,  

so have t h e r e  been o f f e r e d  d i f f e r i n g  r a t i o n a l e s  f o r  t h e  impediments t o  develop- 

ment. S ince  t h i s  paper touches  more d i r e c t l y  on those  r a t i o n a l e s  than  on t h e  

s c i e n t i f i c  q u e s t i o n s  of r e source  c h a r a c t e r i s t i c s ,  i t  is  u s e f u l  t o  i n d i c a t e  t h e  

two m o s t  p r e v a l e n t  types of l og ic s  employed t o  e x p l a i n  t h e  p r e s e n t  l ack  of 

development i n  t h e  Imperial Val ley .  F i r s t ,  many people  a rgue  a " l i m i t e d  market" 

s i t u a t i o n  i n  which deGelopment has n o t  proceeded f a s t e r  due t o  c e r t a i n  l i m i t a -  

t i o n s  i n  t h e  market f o r  geothermally-produced e l e c t r i c i t y .  Second, o t h e r  people  

contend t h a t  development has  been impeded almost wholly by t echno log ica l  

problems a s s o c i a t e d  wi th  g e n e r a t i n g  energy f r o m  t h e  form of t h e  r e source  found 

i n  t h e  Imper ia l  Val ley .  There are ,  of  cour se ,  numerous shadings  and combinings 

of t h e s e  t w o  g e n e r a l  r a t i o n a l e s ,  b u t  t hose  v a r i a t i o n s  rest  on one o r  t h e  o t h e r  

of t h e  above p o s i t i o n s .  
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This paper joins those arguments, but it does so based on a theoretical 

and analytical perspective not previously utilized. 

development be viewed as a series of relatively discreet steps through which 

a developer must pass in order to bring the resource to the point of energy 

production. Specifically, it is held that a developer must, at a minimum, 

pass through three development states: Initiative, Exploration, and Production. 

The first refers to those steps necessary to acquire property to search for 

geothermal resources upon a particular plot of land. 

required by a potential developer for  this state of activity is a geothermal 

resource lease. The second state, Exploration, comprises those actions taken 

to test the rescurce for potential. A basic document, an exploration drilling 

permit, is required by both the State of California and the County of Imperial 

before a developer can cngage in this set of activities. 

state, Production, involves those steps which a developer must take in order 

to bring the resource into regular, continuous production and then onto the  

market. 

It is proposed that 

The basic document 

The third and final 

Involvement in these activities requires production permits. 

This dynamic concept af development as a process of actions f r o m  the 

securing of land to the pAacing of the resource product on the market has a 

number of qualities which recommend it for analytical purposes. 

close examination of the public record, one can obtain empirical evidence of 

the behavior being studied. From this one can specify the modal state of affairs 

in geothermal resource development over a specified period. In the case of 

this report, that period covers January, 1958, through June, 1973. Second, 

based upon that same empirical evidence, one can monitor the historical rates 

of transition from one devclopment state to another and, thus, predict with 

with greater precision the future direction and speed of development. 

First, by 



1.2 Leqal Aspects of Leasing 

Land acquisition during the basic period under study, 1958-73, was 

confined almost wholly to private lands. Before the opening of federal lands 

For leasing in January, 1974, over 90 per cent of the leased lands in the 

Imperial Valley were privately owned. 

This fact has an an important result for the forms of leases negotiated, 

leaving the terms and conditions of leases subject to market considerations 

constrained only by the laws of contract. 

the tenor of the legal environment within which development will occur. 

The parties of the leases have set 

These leases have assumed the characteristics of mineral leases, thereby 

restricting the activities in which the lessee can engage upon the leased lands 

and, at the same time, providing the lessee with exclusive rights to mineral 

exploitation on that land. This latter point is important, for in a large 

number of cases the lessee has never taken possession of the land despite leases 

which have been in effect for up to 10 years. The lease document has served, 

then, in certain cases as a means of gaining competitive position --- and 
denying that position to other companies --- for possible future development. 

In order to better understand the legal environment established by leasing 

of private lands, 14 lease documents were selected for content analysis. From 

a close analysis of these documents, as well as a more cursory examination of 

other documents on file, several aspects of the legal situation became 

apparent. 

oil and gas leases, amended to include steam, hot water, etc. among the 

“leased substances.” This use of modified oil and gas leases was, no doubt, 

in large part a function of the relative lack of knowledge about geothermal 

First, the early geothermal leases were, on the whole, modified 

resources. A clear legal definition of geothermal resources has been slow 
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to be formulated; it was not until California's Geothermal Resources A c t  of 

1967 that a high degree of legal precision was reached in the definition of 

the resource. Given the lengthy history of oil and gas leases, then, it was 

perhaps natural that the early documents were but modifications of oil and 

gas leases. There is also the possibility, and one which is suggestive when 

the fifteen-year pattern of lease activity is considered, that many of the 

companies which filed geothermal leases in the late 1950's and early 1960's 

were primarily interested in oil and gas potential and only secondarily in the 

geothermal resource. By the mid-sixties, however, geothermal lease documents 

began to assume a more standardized and uniform format, likely the result of 

increased understanding of the resource among the lessees. 

Second, several provisions are written into leases which allow the 

lessee to extend the life of the lease, often indefinitely. Each document 

includes a primary term specifying the time period for which the lease provisions 

are to remain in effect. The average primary term for all leases examined 

was 10 years. Other provisions, especially the production extension provision 

and the  rental fee payment provision, enable the lessee to extend the life of 

the lease far beyond the primary term at minimum cost. Production extension 

rights allow the lessee to continue the lease for so long as the resource can 

be produced. More important is the rental fee payment provision. Although 

the specific provision in each lease may be termed in different ways, most 

leases do contain such a rental fee payment provision. 

provision is that the lessee, in the absence of initiating drilling operations 

within the time specified in the lease, may pay the lessor a rental fee which 

The essence of this 

maintains all rights and obligations of the contract and extends the life of the 

lease for one year. This option continues in force until the lessee actually 



begins marketing the resource or a product of the resource. This provision 

has certain fundamental ramifications for the process of development. It 

allows speculators to lease lands for which they have neither the capital nor 

the intent for actual production; instead, they can secure the rights to certain 

properties and, at a future time, assign the lease at a profit to another 

firm which is capable or desirous of reaching a productive stage on that land. 

It also allows any interested potential developer the means by which he can 

extend the life of the lease, at minimal cost, until such time as he deems 

development to be a profitable action. 

Third, leases contain unitizations rights, by which the lessee can 

combine, or unitize, a number of parcels leased separately, and satisfy 

drilling and lease obligations for all leases by testing on land held under 

just one of the leases in the "unit." 

These various provisions provide developers with the legal mechanisms 

necessary to control the speed of development --- the transition from one 
developmental state to the next --- at minimal cost and for such time as the 
developer wishes to refrain from productive activity. In addition, these 

provisions, not least the unitization right, allow developers to establish 

competitive positions with other companies before such time as the developer 

wishes to engage in production. 

1.3 Lease Acquisition Patterns: Two Development Periods 

The concept of development utilized in this analysis focuses attention 

on the questions of the maturity of development: the degree to which activity 

has progressed into Exploration and Production States of development; the rate 

of growth and development, or speed with which companies progress through steps 

within development states as well as between states; and the size and location 

of leased lands. 

c 
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The Initiative State is the modal stage of development in the Imperial 

Valley. 

resulted in requests for exploration permits. 

Of the 584 leases in the public record for 1958-73, 4.4 per cent have 

Of those few leases accompanied 

by exploration permit requests, only some seven per cent have been further 

converted to include production permits, and none of these for the purpose 

of generating electricity. In other words, a mere three-tenths of one per 

cent of all leases on public record have been advanced to the Production 

State. This figure may somewhat underestimate the movement from Initiative 

to Exploration States because exploration permits were not required until’ 

1967. 

cent of the leases have accompanying exploration permits. 

But even when that point is taken into account, only about eight per 

The rate of conversion from Initiative to Exploration States ranges 

between one and twenty-three months, but tends to center between six and 

eighteen months. 

cent of the leases at a maximum. 

Recall, however, that this activity is limited to eight per 

A more important fact emerges from examination of the rate at which 

activity increases within any given development s t a t e .  

majority of activity locates in the Initiative State, we will only concern 

ourselves with the rate of growth within that state. 

distinct peaks of lease acquisition activity are evident. 

from late 1963 to early 1965. 

and has been slowing significantly since that time. 

there was minimal new activity. 

Since the overwhelming 

Since 1958, two 

The first ranged 

The second began in mid-1969, peaked in 1971, 

Between 1965 and 1969, 

Although there have been distinct peaks and valleys in the acquisition 

of leases, over the years 1958-73 some 143,000 acres of land have been trans- 

acted in geothermal leases. Some notion of the extensiveness of this leasing 



can be gained by noting that this area equals 84 per cent of the privately owred 

lands located within Known Geothermal Resource Areas in the Imperial Valley. 

When one recalls that €or the period of this study federal lands were not 

available for leasing, it becomes evident that nearly all potentially productive 

lands which could be leased have been leased. The area under lease is equivalent 

to nearly 224 square miles. 

1.4 Location and Distribution of Leases 

As important as the total size of holdings under lease are factors of 

the location of those leases in comparison with KGRA's and the distribution 

of leases among the various companies and individuals involved in leasing 

activity. 

Prior to 1963, only one lease was recorded for land outside the Salton 

Sea anomaly region. Beginning in 1963, with the start of the first develop- 

ment period, leasing began for lands in three additional areas: Heber, East 

Mesa, and Brawley. Moreover, new companies emerged as major lessees in this 

development period, including Standard Oil of California, Fleet Oil Company, 

Earth Energy Company, and Magma Energy, Inc. 

During the 1965-1969 lull in acquisition rates, the pattern of activity 

reverted to pre-1963 conditions. The majority of activity was confined to the 

Salton Sea area, with negotiating limited almost wholly to the smaller companies. 

It must be noted, however, that very few of the leases transacted in the 1963-65 

development period were quitclaimed. Those leases formulated in the period 

of development activity by major companies in new areas were maintained by those 

companies. The leases were not advanced to Exploration or Production States, 

but, neither were they terminated. 
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With t h e  i n i t i a t i o n  of a c t i v i t i e s  by Standard O i l  of C a l i f o r n i a  i n  e a r l y  

1969 --- dur ing  one month a lone  Standard t r a n s a c t e d  35 new l e a s e s  --- a riew 

development pe r iod  began. Again, t h e  r a t e  of a c q u i s i t i o n  of l e a s e s  inc reaseu  

s u b s t a n t i a l l y ,  w i t h  t h e  bulk of t h e  growth due t o  the  involvement of l a r g e  

c o r p o r a t e  e n t i t i e s . .  Besides t h e  renewed a c t i v i t y  of Standard and Yagma, t h r e e  

o t h e r  l a r g e  c o r p o r a t i o n s  began, f o r  t h e  f i r s t  t ime,  t o  a c q u i r e  t e r r i t o r y :  

Vnion O i l  Company, A t l a n t i c  O i l  Company, and Southern P a c i f i c  Land Company. 

An important  d i s t i n c t i o n  between t h e  f i r s t  and second development p e r i o d s  

concerns t h e  a r e a s  €o r  which l e a s e s  were nego t i a t ed .  I n  t h e  1369-73 p e r i o d ,  

no new areas were involved; t h a t  i s ,  du r ing  t h i s  p e r i o d ,  l e a s e  a c t i v i t y  focused 

on t h e  same fou r  anomaly r eg ions  t h a t  were p a r t  of t h e  f i r s t  development 

p e r i o d :  t h e  S a l t o n  Sea a r e a ,  Heber, E a s t  Mesa, and Brawley. T,easing i n  t h e  

second p e r i o d  involved o b t a i n i n g  l ands  around those  which had been secured i n  

t h e  ea r l i e r  p e r i o d ,  l e a s e s  which, it w i l l  be r e c a l l e d ,  were n o t  qu i t c l a imed .  

The p a t t e r n  which emerges over t i m e ,  t h e n ,  i s  t h i s :  There have been t h * G  

d i s t i n c t  p e r i o d s  of a c t i v i t y ,  1963-65 and 1969-73, w i th  a dormant p e r i o d  between 

1965 and 1969; du r ing  p e r i o d s  of development, new and l a r g e  companies became 

involved i n  l e a s e  a c q u i s i t i o n ,  w i th  t h e i r  a c t i v i t i e s  account ing f o r  t h e  v a s t  

m a j o r i t y  of i nc reased  l e a s i n g ;  du r ing  l u l l  p e r i o d s  (pre-1963 and between t h e  

two developments) ,  t h e  l i m i t e d  a c t i v i t y  has  been confined t o  s m a l l e r  companies 

o b t a i n i n g  land almost wholly confined t o  t h e  Sa l ton  Sea f i e l d ;  du r ing  t h e  

p e r i o d s  of growth, however, major companies began secu r ing  l ands  i n  t h e  Eas t  

Mesa, Heber, Erawley, and S a l t o n  Sea areas; a t  p r e s e n t  n e a r l y  85 p e r  c e n t  of 

p r i v a t e  l ands  l o c a t e d  i n  Known Geothermal Resource Areas are under l e a s e ,  i n d i -  

c a t i n g  t h a t  l e a s e s  n e g o t i a t e d  i n  t h e  f i r s t  pe r iod  of development were maintained 

throughout t h e  l u l l  p e r i o d ;  and, f i n a l l y ,  development a c t i v i t y  has  been confined 

t o  a very l a r g e  e x t e n t  t o  t h e  I n i t i a t i v e  S t a t e ,  with a maximum of e i g h t  p e r  c e n t  

of a l l  l e a s e s  being extended i n t o  t h e  Exp lo ra t ion  S t a t e .  



1 . 5  :+la j o r  Leaseholdiny Companies 

Almost 75 p e r  c e n t  of t h e  t o t a l  privately-owned l eased  lands a r s  n e i i i  

b y  Enl.i; :J.ajor e n t i t i e s :  Standard O i l  of C a l i f o r n i a  , Union O i l  Company , Southern 

P a c i f i c  Laxu Cc,itlpany, and t h e  two Magma companies, Magma Enerqy and Magma 

Power. '2ie remainder of t h e  l e a s e s  have been f i l e d  by more than 1 5  o t h e r  f i r m s  

and i n d i v i d u a l s .  

:!le behavior of t h e s e  f o u r  major l e a s e h o l d e r s  o f f e r s  add i t iona l .  i n s i g h t  

i n t o  t h e  development p a t t e r n s  i n  t h e  Imper i a l  Va l l ey .  Standard O i l  f i r s t  

began secu r ing  leases i n  1964, t h e  f i r s t  of t h e  l a r g e  o i l  companies t o  involve 

i t s e l f  i n  geothermal l e a s i n g  i n  t h e  Imper i a l  Val ley.  I t  has  ob ta ined  i t s  letises 

i n  two s e p a r a t e ,  r e l a t i v e l y  s h o r t  p e r i o d s  o f  t i m e :  i n  1964, Standard O i l  nego- 

t i a t e d  6 2  p e r  c e n t  of i t s  1 2 4  l e a s e s ;  i n  1969, it formalized ano the r  26  p e r  cent 

of i t s - l e a s e s .  I ts  l e a s e s  have long primary terms,  averaging 1 2  y e a r s .  O f  

g r e a t e r  s i g n i f i c a n c e  i s  t h e  f a c t  t h a t  many of i t s  l e a s e s  have twenty-year p r i -  

mary t e r m s ,  and some of t h e s e  have been amended t o  30 y e a r s .  I ts  l e a s e s  a r e  

concen t r a t ed  i n  t h e  Heber and Brawley areas. 

Union O i l  Company recorded i t s  f i r s t  lease i n  1969, b u t  it secured t h e  

bulk of i t s  136 leases d u r i n g  t h e  succeeding t h r e e  yea r s .  Union O i l  has 

acqu i r ed  o t h e r ,  o l d e r  leases, however, leases o r i g i n a l l y  n e g o t i a t e d  by Ea r th  

Energy, I n c . ,  a s u b s i d i a r y  of Union O i l .  Union O i l ' s  l e a s e s  tend t o  have 

r e l a t i v e l y  s h o r t  primary t e r m s ,  are concen t r a t ed  i n  t h e  Heber and Brawley 

areas,  and comprise over 28,000 acres of land.  Nei ther  Union O i l  nor Standard 

O i l  have advanced t o  t h e  Product ion S t a t e  on any s i tes ,  and each company had 

only moved two l e a s e s  i n t o  t h e  Exp lo ra t ion  S t a t e  a t  t h e  time d a t a  w a s  c o l l e c t e d .  

The behavior  of Standard O i l  of C a l i f o r n i a  and Union O i l  Company t y p i f i e s  

t h e  developmental p a t t e r n s  of t h e  l a r g e  o i l  companies. They have n e g o t i a t e d  
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numerous leases, covering geothermal rights for many thousands of acres, and 

have concentrated their lease acquisitions around one or two geothermal anomalies 

More importantly, they have moved very few of their leased lands into the 

Exploration State, but have not quitclaimed any significant percentage of those 

leases. Their behavior is consistent with that to be expected of a developer 

interested in securing competitive market position for an unspecified time of 

future development. Their actions suggest, in other words, a conscious interest 

in establishing their potential profit position assuming circumstances change 

in the future such that geothermal resource production is more favorable to their 

interests and needs. 

however, since they move few leases beyond the Initiative State. 

They do not appear overly anxious to further development, 

Magma Energy, Inc. and Magma Power Company offer contrasting behavior. 

Magma (the two companies will be referred to as a single entity hereafter) began 

acquiring leases as early as 1958, the only major leaseholder whose activities 

date back that far. It holds 60 leases, covering nearly 21,000 acres, with the 

about 391 acres largest average lease size of any of the major leaseholders --- 
per lease. Further, Magma's leases tend to have relatively short primary terms, 

and the holdings are distributed throughout the anomaly areas rather than being 

concentrated upon one cr two regions. Magma showed renewed interest in 1971, 

during which year it contracted 47 per cent of its leases. 

Magma is responsible for the majority of Exploration State activity 

in the Imperial Valley, having secured 22 exploration permits for test wells. 

These various facts give credence to the general feeling that Magma is the most likely 

company to move development into the Production State. The short primary terms, 

large size of individual leases, wide dispersal of holdings, and substantial 

activity in the Exploration State all suggest that Magma intends to move as 

rapidly as feasible into the Production State. 
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The fourth, and largest, leaseholder is Southern Pacific Land Company 

(SPLC). The company claims to have some 37,000 acres under lease on private 

lands. SPLC's lease activity is complicated by the number of relationships 

it has with other companies which have assigned leases to it. 

companies which have assigned significant numbers of leases to SPLC are 

Atlantic Oil Company and Imperial Thermal Products, Inc. Three points about 

Among those 

SPLC's activities are worth noting: 1) many of its leases are shared with 

Phillips Petroleum Company and Southern California Edison Company; 2 )  the 

majority of SPLC's leases are in the Salton Sea area: and 3) SPLC is the only  

one of the major leaseholders still securing geothermal leases in sizable 

quantities. 

1.6 Conclusions 

As noted near the outset of this summary, two general arguments pre- 

dominate as explanations for the current state of geothermal development in 

the Imperial Valley. The one, termed a "limited market'' argument, roughly 

holds that marketing limitations inherent in the resource at the present time 

preclude development. This argument tends to focus on the geothermal resource 

alone, often ignoring other related energy market conditions. Ultimately, the 

"limited market" argument is an applied version of the "lack of technology" 

argument, the second of the general sets of explanations. This position 

holds that there is a lack of technology sufficient to meet the problems 

attendant to the geothermal resource in the Imperial Valley. The resource 

differs in important ways --- type of substance flashed during drilling, 
brine content, etc. --- from that being produced at geothermal sites outside 
the Imperial Valley. 

a number of technical problems must be solved, or so this argument runs. 

Before development in the Imperial Valley will progress, 
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I n  i t s  app l i ed  v e r s i o n ,  t h a t  r e l a t i n g  t o  t h e  m a r k e t ,  i t  i s  he ld  t h a t  techno- 

.I o y i c a l  advances ,rLust precede s o l u t i o n  of marketing problems , f o r  t h e s e  tech-  

i i c .  ! cjgical co r , s ide ra t ions  a r e  t h e  very impediments to produc t ion ,  t r a n s m i s s i o n ,  

, m i  d i s t r i b u t i o n  of geothermal energy on t h e  market.  

We do not  deny t h a t  t e c h n i c a l  problems e x i s t ,  nor do we deny t h a t  mar1:ct 

:ccl.iill::L-,::s ! I & v ~  shdped the form of development. blhat we do cha l l enge  are 

~:caknesses  i n  previous d e s c r i p t i o n s  of develo.pment t o  adequa te ly  account f o r  

t.5.e p r e s e n t  c h a r a c t e r i s t i c s  of geothermal a c t i v i t y  i n  t h e  Imper i a l  Va l l ey ,  

a s  w e l l  as t endenc ie s  t o  f a i l  t o  p u t  t h e  t echno log ica l  and market exp lana t ions  

i n t o  p e r s p e c t i v e .  

I t  must l ~ e  remembered t h a t  two d i s t i n c t  pe r iods  of development have 

xaiked geothermal l e a s i n g  a c t i v i t y  from 1958-73. The f i r s t  peaked i n  1364 ,  t h e  

second i n  1971. Nei ther  peak pe r iod  is a s s o c i a t e d  wi th  changes i n  t h e  market- 

d e b i l i t y  of t h e  r e source  o r  s i g n i f i c a n t  t echno log ica l  advances which so lved  

pronlcins of p roduc t ion .  B u t  o t h e r  f a c t o r s  d e a l i n g  w i t h  t h e  p r o f i t  p o t e n t i a l  

d i d  cflange dur ing  t h e  time under s tudy.  S p e c i f i c a l l y ,  i t  is  noted t h a t  many 

of tile leases du r ing  t h e  1364-65 peak a c t i v i t y  p e r i o d  were accompanied by oil 

and gas l e a s e s .  I t  i s  c e r t a i n l y  conceivable  t h a t  t h e  f i r s t  peak p e r i o d  w a s ,  

t hen ,  t h e  r c s u l t  of s ea rches  f o r  o i l  and gas  d e p o s i t s  f i r s t ,  w i th  geothermal 

s ea rches  being merely secondary. One can t a k e  t h i s  f u r t h e r :  t h e  a c q u i s i t i o n  

of  yc;,ti>c:rnlal l e a s e s  du r ing  1964-65 , e s p e c i a l l y  by major o i l  companies , w a s  

lc. , iyiimi ds ii hedye a g a i n s t  f u t u r e  energy needs only.  Very few l e a s e s  were 

-~rcg: - . - - ,bv~ t o  t h e  Exp lo ra t ion  S t a t e .  A t  t h e  same t i m e ,  very f e w  l e a s e s  were 

i ~ ~ l i t c ~ a i ! n t c i .  The f u l l  range of behavior  of t h e  companies involved i n  1964-65 

is c o n s i s t e n t  w i t h  a view t h a t  two c o n s i d e r a t i o n s  motivated c o r p o r a t i o n s  a t  t h i s  

time. F i r s t ,  t hey  wer-e p r i m a r i l y  i n t e r e s t e d  i n  f i n d i n g  o i l  o r  gas .  Second, 
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they were interested in establishing initial competitive positions fo r  future 

development of the geothermal resource, though at an unspecified and relatively 

distant future time. 

The 1969-73 development period also seems tied to the availability of 

other energy sources. 

Platform A in the Santa Barbara Channel had an oil spill. 

that year, off-shore oil drilling had been banned, many thought permanently. 

By April, 1969, a new surge of geothermal lease activity had begun in the 

Imperial Valley. Finally, this second peak period suddenly declined just 

prior to the public announcement that the State Ltlnds Commission would hold 

hearings to reconsider the ban on off-shore oil drilling. 

activity declined markedly, but very few geothermal leases were quitclaimed 

In addition, by 1973, nearly 80 per cent of privately owned lands located on 

po5ential geothermal areas was under lease. 

Recall that in January, 1969, Union Oil Company's 

By February of 

Again, leasing 

This series of factors suggests that the pattern of geothermal development 

evidenced in the Imperial Valley is a function of profit potential of geothermal 

energy, the availability of other energy sources to major oil companies, and 

distinct historical events. Under the best of conditions, geothermal energy 

is a marginal profit-maker, substantially below the profit potential of oil. 

Still, the Imperial Valley has considerable energy potential, and its profit 

potential may become either absolutely or relatively more favorable. 

advances, especially if developed at other companies' expense, may make the 

resource more enticing to major oil companies. This would be an example of 

raising the absolute profit margin of geothermal resource production. 

curtailment of availability of other energy sources may make geothermal relatively 

Technological 

. 
Second, 

more profitable. 
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It is our argument, then, that it is the profit potential of 

geothermal resources vis other energy sources that has determined the 

shape of development. In periods of limited availability of other energy 

sources, geothermal Initiative State activity increases. Further development 

is checked by the relatively low profit potential of the resource. 

oil companies hold their leases, await technological developments by other, 

more geothermally-oriented companies, with the anticipation that they will 

eventually exploit the resource when it is either absolutely or relatively 

more profitable. In the meantime, they are seeking competitive advantage by 

securing large areas under lease in areas which the companies expect to be 

most advantageous once production is reached. 

Major 
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2.1 The Focus 

Over the last decade, considerable research has been conducted on the 

extent, composition and producibility of the geothermal resource in the 

Imperial Valley. Most of these studies have concerned the geological, geo- 

physical and technological aspects and problems of the resource, though there 

have been some studies on the economic, political and social issues attendant 

to potential development of the resource. 

The technical and scientific researches have provided considerable 

information upon which those interested in development --- private industries, 

governmental bodies and private citizens --- could begin predicting the likely 
effects of development on the social, political and economic institutions and 

arrangements in the Imperial Valley. This is not to suggest that these studies 

have been conclusive; indeed, a major question remains concerning the actual 

extent of the resource, with current estimates ranging from less than 2,000 

to 6,000 megawatts. 

certain facts of the resource, much progress has been made in locating, inves- 

tigating and understanding the geothermal resource in the Imperial Valley. 

But despite these problems of conclusive evidence regarding 

There has been less progress in the area of socio-economic analysis and 

prediction. 

precision about the extent and properties of the resource, an imprecision which 

In part this derives from the lack of technical and scientific 

renders highly tentative an;. formal predictive models of the impact of future 

geothermal developqent on the present institutions and arrangements in the 

Imperial Valley. In large part, however, predictions about the impact of 

development have suffered from lack of another type of information --- the pattern 
of actions of the energy-producing companies and corporations in the Imperial 

Valley regarding geothermal resources. It is to these actions, to this pattern 

of actions, that this study addresses itself. 
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Five gcnerdl and related yuesti.ons served as a focus  for- this research: 

1) The extent of development witliin known geothermal areas i r i  the 

Iniperia 1 V a l  l e y  ; 

2 )  The locdtion of the lands under development within the Imperial 

\-alley; 

Ail identification of the major companies involved in developing 

tlie resource ; 

41 Based on the information ascertained through consideration of the 

above questions , the factors which appear to have irif luenced the 

patt.ern of development; and 

Based upon consideration of the preceding analysis, prediction 

of the likelihood of substantial development in the near future. 

5 )  

*Geothermal development in the Imperial Valley is a continuing process, a 

dynamic pattern of exploration and decisions about proceeding with the devel- 

opment process. Because of the dynamic factor, this study focuses on the 

growth of geothermal development across time in terms of physical location 

and firms involved, seeking to locate historical patterns and relating these 

to some aspects of the companies involved and economic characteristics of the 

,development. 

It is apparent from the organizing questions of the research that the 

last two questions, dealing with factors which appear to have shaped the pattern 

of development and the probability of near-future development of the resourcer 

are the more difficult questions to answer. 

of the paperr a number of alternative explanations have been offered €or 

some aspects of the developmental pattern and the probability of full develop- 

ment. 

basing our challenges on data derived from this study and certain assumptions 

A s  will be discussed in the body 

An attempt is made in this paper to challenge these various explanations, 

about corporate behavior. 
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2 . 2  Measures 

A specific notjon of "development" forms the center of this study. In 

common usage, development refers to the act of bringing into existence some 

set of physical or capiliril objects. We use the term in this common sense, 

though with a certain increased precision made possible by the nature of 

energy resource extraction. Specifically, development is not a unitary 

activity. There are identifiable, discreet elements to the process such 

that one set of activities, or development "state," must be passed through 

before further processes can be conducted. 

We propose that three such "states" exist --- Ini?:iative , Exploration , 
and Production --- and that the developer of any subterranean resource must 
at a minimum: 

1) acquire the legal right to explore real property in search of the 

resource that is sought to be developed; 

2 )  having acquired that legal right, conduct such a search: 

3) having found the resource, negotiate the right to develop it. 

(This is usually acquired at the time when the right of search is 

acquired; see Section Three.) 

This portion of the process of development we term The Initiative State. 

During the second phase of development, The Exploration State, a developer, 

having negotiated rights of entry onto property for the purpose of searching 

for resources, must: 

4) secure the permission from various gov~mmental agencies to engage 

in the construction of the necessary drilling and/or nining equipment 

for the purpose of testing the resources as to production potential; 
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5) having secured such permission, determine the production potential 

of the resource --- i.e. does it exist in profitable quantities, and 
will the cost of extraction be of such a rate to result in a profit- 

able expenditure of financial resources of the development. 

In the final stage of development, The Production State, the developer, 

having determined that the resource exists on the property in large enough 

quantities to be profitably extractable must: 

6) secure the permission of various governmental agencies to start 

producing the resource on a regular basis; 

having met all of the above requisites, place the resource on 

the market.* 

7) 

Knowing that a system of requirements is in force and knowing, further, the 

form of that system, one can precisely define development: underground 

resource development is conceived as a system of discreet economic, techno- 

logical, and legal components through which an element must pass prior to 

becoming incorporated into the set of usable societal resources. 

Such a conception forces attention to empirical questions of where, 

within that system, current activity can be located; that is, one can specify 

the model state of current development activity. Further, based on empirical 

evidence, one can npte how far along within any given development state 

activity has progressed. 

development activity across time and provide the basis for predicting the 

future direction and speed of development. 

These investigations allow the monitoring of 

*Two works relevant to this argument about development states and the various 
federal, state, and local agencies which issue permits and regulate the devel- 
opment are located in Proceedings: National Conference on Geothermal Energy, 
The University of California, Riverside; August, 1973; see article by Thomas 
H. Cahraman, and chart prepared by David N. Anderson, both in Volume 11. 
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Empirical data is best obtained from the public record. Two general 

sets of items were located, collected, and processed: . 

1) Geothermal lease documents and Special Documents such as amendments, 

assignments, and quitclaim deeds for the period January, 1958, 

through June, 1973; 

2) Drilling permits from the County of Imperial for the construction 

of well sites in the Imperial Valley for exploratory as well as 

production use. 

Geothermal lease documents are substantial physical evidence of Initiative 

State activity, as that state has been defined. Exploration drilling permits, 

required by law in the State of California and the County of Imperial, are 

evidence of passage from the Initiative into the Exploration State. Finally, 

production permits would evidence Production State activity. 

While these measures are useful indicators of the extent to which 

resource development has progressed, they are not without their problems. 

A full discussion of these measures, their validity and their problems, is 

contained in Appendix One following the body of this paper. Also contained 

in that Appendix is a discussion of the collection techniques employed by 

the researchers. 
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SECTION THREE 
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A 

LEGAL ASPECTS 



3.1 Legal Aspects 

The initial action for any firm interested in geothermal resource 

development consists of land acquisition, either in the form of legal owner- 

ship or through a lease agreement. 

productive geothermal lands in the Imperial Valley must be noted at the 

outset. First, the amount of acreage is finite, and that land is further 

restricted to that which is potentially productive, currently estimated at 

approximately 47 per cent of the total Known Geothermal Resources Areas 

(KGRA's) This fact establishes a highly competitive situation for 

Certain factors regarding potentially 

companies seeking control, either through ownership or lease, of geothermal 

lands in the Imperial Valley. 

Act of 1970, are mapped and classified by the United States Geological Survey.' 

Prior to 1970 lands with geothermal potential were located s o l e l y  by the 

efforts of those firms interested in development, firms which were almost 

entirely limited to larger companies and corporations. This fact relates to 

the second factor of importance, that "wildcatting" has not been a significant 

activity in the finding or developing of the resource. Wildcatting depends 

upon having an immediate market for a productive well or site, a condition 

KGRA's, a term coined in the Geothermal Steam 

not obtained in geothermal resource development at the present time. This 

left exploratory operations under the control of large private firms during 

the 1950 's  and 1960's. The very discovery o f  geothermal resources in the 
/- 

Imperial Valley was in large part an accident stemming from explorations for 

oil and g a s . *  Third, and most important for this research, acquisition 

through the summer of 1973 was confined almost wholly to private lands. 

Federal lands were not made available €or leasing until January 22, 1974. 

*As we shall see, early geothermal leases were modified oil and aas leases. 
Recently, one firm, Standard Oil of California, returned to usiriq o i l  and gas 
leases solely. FIowever , the definition of the "leased wbstances" make the 
inclusion of geothermal resources optional. 



Analysis  of t h e  a c t i v i t y  by companies i n  t h e  f e d e r a l  land l e a s e  sales i s  

t r e a t e d  i n  an addendum t o  t h i s  paper .  Only f i v e  pe r  c e n t  of t he  geothern?al 

lands i n  t h e  Imperial  Val ley a r e  l c c a t e d  on s ta te-ovned l a n d s .  Leasing 

a c t i v i t y  on p r i v a t e  l a n d s ,  t h e r e f o r e ,  c o n s t i t u t e s  over 90 p e r  ce!it of 

l e a s i n g  a c t i v i t y  through June , 1073 - 

This  concen t r a t ion  of s c t i . v i t y  on i ’ r iva te  lands has su1, jectcd 1ea;e 

a c q u i s i t i o n  p a t t e r n s  t o  t h e  f o r c e s  of t h e  marketplace.  

Unlike t h e  proposed r u l e s  governing l e a s i n g  of f e d e r a l  l ands  f o r  qeo- 

thermal  development, t h e r e  a r e  no r e s t r i c t i o n s  on t h e  acreage of a p r i v a t e  l ease ,  

no minirrium r o y a l t y ,  nc)  s e t  l e a s e  term, e t c .  The p a r t i e s  involved I n  ally 

less incj  agreement a r e  f r e e  a g e n t s ,  s u b j e c t  o n l y  t o  laws governing t h e  privity 

G €  c o n t r a c t .  The terms of tlie l e a s i n g  agreement a r e  almost totai1.y up t o  

t h e  p a r t i e s  involved,  governed only by t h e i r  r e s p e c t i v e  motives .  ’The 1,ai-ti.es 

s e t  , via t h e  l e a s i n g  agreemelit , t h e  l e g a l  environment i n  w h i c h  devr:1oj;.rr!ent 

on t h a t  p a r t i c u l a r  p i e c e  of land takes p l a c e .  

T h i s  i s  riot t o  sugges t ,  huwever , t h a t  l e g a l  r e s t r i c t . i o n s  do iiot si-!dpe 

t h e  l e a s i n g  a c t i v i t i e s .  There are numerous l e g a l  c o n s i d e r a t i o n s  which mold 

and modify the l e a s i n g  a c t i v i t i e s .  

Leasing ( o r  h i r i n g )  is  de f ined  i n  l a w s  a s  I ’ d  c o n t r a c t  b y  which one g i v e s  

t o  ano the r  the temporary p s s e s s i o n  and use of p r o p e r t y ,  otl ier t han  money, 

f o r  reward, and t h e  1 . a t t e r  ag rees  t o  r e t u r n  t h e  same t o  t h e  former a t  a f u t u r e  

time . Inl iercnt  i n  t h e  conccpt n €  l e a s i n g  i s  “ t h e  g r a n t i n g  [ o f ]  e x c l u s i v e  

posses s ion  o r  c o n t r o l  ar p o r t i o n ,  though USC [of  t h e  p rope r ty ]  L e  r e s t r i c t e d  

by r e se rva t io r i s .  , I  4 
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I n  t h e  c a s e  of geothermal resources, t h e  p rope r ty  be ing  l eased  i s  r e a l  

p r o p e r t y ,  b u t  t h e  uses  t o  which t h e  lessee can p u t  t h e  land  a re  l i m i t e d  by t h e  

t e r m s  of t h e  lease. Lessees are l i m i t e d  t o  t h e  exploration f o r  and development 

of geothermal r e sources .  N o  o t h e r  a c t i o n  i s  sanc t ioned  by t h e  l e a s i n g  agreement.  

Hence t h e  geothermal l e a s e s  executed t h u s  f a r  take on t h e  c h a r a c t e r i s t i c s  of  

a "mineral  l e a s e , "  def ined  i n  B lack ' s  Law Dic t iona ry  as  "an ins t rument  pe rmi t t i ng  

t h e  use of land  t o  exp lo re ,  and then ,  i f  minera l  i s  d i scove red ,  g iv ing  the  r i g h t  

t o  t a k e  minera l  e i t he r  f o r  a d e f i n i t e  t e r m  o r  so  long as it can be produced i n  

paying q u a n t i t i e s  upon reserved  r o y a l t y .  I '  Thus , under a geothermal l e a s e  , al though 

t h e  land  covered i n  any l e a s i n g  document may be very  l i m i t e d  as t o  i t s  use  by 

t h e  lessee, t h e  posses s ion  i s  s t i l l  exc lus ive .  

While t h e r e  is no s e t  language t h a t  makes a document a l e a s i n g  agreement,  t h e  

c o u r t s  have been q u i t e  e x p l i c i t  i n  s t a t i n g  t h a t  a document a l e a s i n g  agreement 

if: 1) it shows an i n t e n t i o n  on t h e  pa r t  of  one p a r t y  t o  d i s p o s s e s s  himself  of 

c e r t a i n  s t a t e d  p rope r ty ,  and 2 )  an i n t e n t i o n  on t h e  par t  of t h e  o t h e r  p a r t y  t o  

6 
e n t e r  and hold  t h a t  p rope r ty  i n  subord ina t ion  t o  t h e  t i t l e  of t h e  f i r s t  p a r t y .  

F u r t h e r ,  s i n c e  such a document i s  also a c o n t r a c t ,  encompassed i n  i t  are a l l  

r i g h t s  and o b l i g a t i o n s  a r i s i n g  under t h e  p r i v i t y  of c o n t r a c t  as w e l l  as estab- 

l i s h i n g  a tenant - landlord  r e l a t i o n s h i p .  7 

The l a w  t hus  e s t a b l i s h e s  two e s s e n t i a l  c r i t e r i a  f o r  t h e  de te rmina t ion  as t o  

whether a g iven  document i s  o r  is  n o t  a lease: 1) t h e  t r a n s f e r  of e x c l u s i v e  

posses s ion  of  p rope r ty ,  and 2 )  t h e  payment of r e n t  o r  r o y a l t y  i n  t h e  case of 

a minera l  lease. 

One p a r t i c u l a r  c h a r a c t e r i s t i c  of l e a s i n g  a c t i v i t y  i n  t h e  Imperial Val ley  must 

be noted.  I n  a v a s t  ma jo r i ty  of cases, lease documents have been executed ,  

l e a s i n g  agreements have been e n t e r e d  i n t o  by a f i r m  and a land  owner, y e t  even 

though some of t h e  leases have been i n  f o r c e  f o r  10 y e a r s ,  no possess ion  on t h e  



ldnd hy t h e  lcssee has  taken p l a c e .  'l'he l e a s i n g  arrangement has served a s  a 

means by wi+;i::. a f i rm  maintains  t h e  o p t i o n s  t o  e x c l u s i v e  posses s ion  of tb!e land 

covered i r i  t h e  document, d e s p i t e  t h e  company's f a i l u r e  t o  take posses s ion .  As 

long a s  one f i r m  ho lds  such an o p t i o n ,  no o t h e r  f i r m  may l e a s e  t h e  land €o r  

developmental purposes .  

This  e x c l u s i v e  r i g h t  (LJhether e x e r c i s e d  o r  n o t )  of posses s ion  of land f o r  

geothermal development , being a l s o  an exc lus ive  r i g h t  t o  developmt?rit of tne 

energy found on o r  under t h e  l a n d ,  confirms our  e a r l i e r  mentj.on o f  t.:ie uom:,eti- 

t i v e  natur-e of l e a s i n g  a c t i v i t i e s .  When t h e  l e s s e e  e n t e r s  i n t o  a geothermal 

l e a s e  r?ldtj.orishr;i w i t h  a p r i v a t e  landowner, it i s  l e a s i n g  t h e  exc lus ive  r i g h t  

t o  t a k e  and hold the land covered i n  t h e  l e a s e  for t h e  sole  and expressed pur- 

pose of exp lo r ing  f o r  and developing,  if p o s s i b l e  and p r o f i t a b l e ,  t h e  geothermal 

energy found thereon.  The l e s s e e  may n a t ,  under t h e  t e r m s  of t he  agreement,  

t a k e  posses s ion  G €  t he  land and then u s e  i t  f o r  any o t h e r  F u r p s e ,  s u c h  as t o  

explore  for and develop d e p o s i t s  of bituminous c o a l .  Such would Le v i o l a t i o n  

of t h e  l e a s e .  

But, tile lessor may n o t  g r a n t  t o  a n y  o t h e r  f i r m  via any r?ethoc' t h e  r i g h t  

t o  exp lo re  f o r  and develop geothermal energy. F o r  under t h e  terms of tile 

mutually binding c o n t r a c t  such a c t i o n  would not g ive  the  lessee e x c l u s i v e  pos- 

s e s s i o n ,  and would, t h e r e f o r e ,  ke a v i o l a t i o n  of t h e  l e a s e .  

Land a c q u i s i t i o n ,  t h e r e f o r e ,  f o r c e s  f i rms  i n t o  s t r i c t  compet i t ion.  I f  

a l l  t h e  p o t e n t i a l l y  p roduc t ive  land has  been l eased  by t h e  f i rms  involved i n  

t h e  development t h u s  f a r ,  any given f i rm may i n c r e a s e  i t s  ho ld ings  of poten- 

t i a l l y  p roduc t ive  l ands  only a t  t h e  expense of ano the r  firm's hol.dinq. Simi- 

l a r l y ,  any new f i rm could become a c t i v e  only a t  t h e  expense of one or more of 

t h e  e x i s t i n g  f i rms .  Only by expanding i t s  l e a s e  ho ld ings  on to  less  p o t e n t i a l l y  

p roduc t ive  l ands  may a f i rm i n c r e a s e  i t s  s h a r e  of l e a s e d  l a n d s ,  and t h e r e f o r e  

o f  the r e source  , without  r e s t r i c t i n g  another  f i r m '  s holdings.  
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The argument can be made that this will not happen until production is 

underway. At the present time, with very little exploration occurring and 

almost no production, those firms that have lease holdings are essentially 

speculating toward some future development. Unlike the wildcat operation, 

these larger firms have accumulated land holdings during the past 14 years 

ostensibly in preparation for a large-scale development of the area's resources, 

this has not yet occurred. 

Further, given the historical patterns of land acquisition in mineral 

exploitation operations and the basic economic factors governing a firm's 

activities, a firm interested and involved in geothermal land acquisitions will 

seek to acquire the most potentially productive land first. 

acquisition derives from two basic factors: 

This pattern of 

1) The cost of production on any parcel of land is about the same in 

terms of capital investment in equipment and costs of labor. Thus, firms 

seeking to maximize their profits will attempt to engage in production on lands. 

with higher potential, for their lower marginal costs will yield larger profits. 

Only as profits become more assured will firms expand activities onto lands 

with less productive potential. 

market development will become more profitable and lands of less productive 

potential will be leased and developed. The development on less productive land 

will not take place until the marginal cost of production equals the marginal 

rate of revenue for any given tract of land. Under less favorable conditions 

it is unprofitable to operate. 

Theoretically, with the creation of a ready 

2 )  Firms, in conducting their land acquisition programs, will follow much 

the same economic logic: they will seek to lease lands that they perceive to 

be most productive. 

will lands of less productive potential be leased.8 

Only as the outlook for profits becomes more favorable 

The two most prevalent 
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,kinds of incentives would be either a ready market for the resource a 

sufficiently high return on an investment to warrant taking a risk in invest- 

ment --- a risk made greater by the absence of a ready market. 

As will be discussed more fully later, there have been two distinct periods 

of major lease acquisition in the Imperial Valley, the first covering roughly 

the years 1963-65. 

of lease acquisition activity felt sufficient profits could be realized from 

their investments. Despite the understanding of all companies involved that 

problems did exist for geothermal production --- certain technical considerations, 

such as salinity of the brine contained in the resource in the Imperial Valley, 

and the existence of only one energy producing geothermal site in the United 

States, at The Geysers in Sonoma, California --- firms do not appear to have 

been discouraged from investing heavily, from securing numerous leases, in the 

Imperial Valley in this period. 

theoretical position --- that they would invest initially and most heavily in 
the most productive areas and then move, over time, to acquire the rights for 

less productive lands --- then w e  could monitor the stage of Initiative State 

It must be assumed that companies involved in this period 

If companies were acting in accord with our 

activity in whiah these companies are located. Unfortunately, the present 

research does not allow classification according to productive potential of 

lands. 

Fourteen lease documents were examined in the content analysis, 

which were obtained from the official record of the County of Imperial.’ 

gathering of the document specimens was subjected, therefore, to the same 

12 Of 

The 

restrictions as the gathering of data €or analysis in subsequent sections of 

this paper. 

cross section of the companies involved in the development to date, any analysis 

is limited to the information placed voluntarily in the public record by the 

parties o f  a lease agreement. 

Although t.iere is present on the list of documents examined a good 

The parties have several options regarding the 



content and manner of filing with the County Recorder. First, they may place 

the entire lease document in the record, as is the practice of Standard C i l  of 

California. Second, they may file a "Short Form of Lease and Agreement," giving 

such information as the names of the parties involved, the land leased, the 

length of the primary term, production and unitization rights of the lessee, 

etc. The amount of information contained on a Short Form Lease varies from 

firm to firm. Third, the parties may choose to file only a "Memorandum of 

Lease and Agreement," listing in the public record the names of the parties, 

the land covered in the lease, the primary term, and very little else. 

In the latter two cases, reference is made in the text of the document 

to the full lease entered into and the terms and conditions of that full 

lease are incorporated by reference into the Short Form or Memorandum. 

Thus the existence of a lease agreement is public, but most of the lease 

information is not available for public inspection. 

A proceqs of selected sampling led to the choice of lease documents 

examined. Such a process assures that each of the various types of leases, 

and a full overview of common terms and conditions of leases, would be 

considered. 

Given the similarity of technologies involved in oil exploration and 

geothermal exploration, as well as the similar circumstances that a firm must 

deal with --- i.e. the rental of land for exploratory and production purposes --- 
one would expect the great experience of oil and gas leasing to shape the leasing 

of lands for geothermal energy. Whether the large body of case law surrounding 

o i l  and gas leasing applies in whole or in part to geothermal leasing is a 

question of some doubt and great importance. 

development" are similar, one might logically assume the "procedures of land 

acquisition" likewise would be similar. 

But since the "procedures of 



An examination of the leases of earlier years shows this to be true. 

Initially, geothermal lease documents were modified oil and gas lease documenr_s, 

amended so as to include steam, hot water, brine, etc., under the definition of 

“leased substances.” (The ”leased substances” are those that may be explored 

for and, if found, developed, on the leased lands.) Later, such documents as 

those entitled “Yineral, Steam, Oil and Gas Lease” were developed, incorpor- 

ating the earlier amendments into the test of the document. As activity 

and interest increased with the 1964 development, the larger firms developed 

very specific lease documents often covering only geothermal energy. The 

Imperial Thermal Products Cprporation developed a document called “Heat, Fluid 

and Mineral Lease and Agreement.” Such firms as Standard and Magma Energy 

began using very specialized forms called simply “Lease and Agreement.” Standard 

Oil became so specialized ip its leasing document forms as to begin the practice 

of using two documents to cover one piece of land: one for geothermal energy 

and one for oil and natural gas. 

With this specialization, lease documents assumed a pure-form format such 

that the more recent documents f i l e d  are so complete that only  the name of 

the lessor, the location of the land, and where to send the royalty payments 

need to be filled into the appropriate blanks before it is ready for signature 

and filing in the public record. 

This is the predominant method used to date, with the terminology and 

provisions changing little with time. If anything, the companies are coming 

to use documents more and more similar. Major differences have disappeared 

slowly over time. The most striking evidence of this is the tremendous simi- 

larity of the Sperber-Fleet lease of November, 1963 and the Imperial Irrigation 

District-Imperial Thermal Products lease of May, 1972, in which both the format 

and the language of each document are nearly identical. 
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Such similarity appears to derive from the fact that the interests of the 

potential developers are so uniform --- given the nature of the industry and 

that of the resource --- that the document language used to secure and protect 

these interests was bound to become rather identical as time and experience 

affected the leasing process. 

In the early phases of leasing activity, when either mineral and/or oil 

and gas leases were used to lease lands for geothermal purposes, the definitions 

of geothermal resources were not clearly defined. To an extent this lack of 

clarity in definitions still obtains since there is no scientific name or chem- 

ical formula that can be universally attached to all forms of geothermal resources. 

Translated , the word "geothermal" means "earth heat. " And , indeed , the 

key phrase that first appeared in lease texts was "the natural heat of the earth." 

But given the variety of media that can be used €or transportation of this 

natural heat to the surface of the earth for utilization in energy-producing 

enterprises, such a definition contains much imprecision. 

The one aspect that is continually vague in the definitions of geothermal 

resources, given in the leases, is a differentiation between the liquids found 

at high temperatures in the depths of the earth and ground water systems. The 

form lease used by Imperial Thermal Products, for example, defines as among 

the "leased substances" the following: "formation water, the natural heat of 

the earth, gases and vapors, brines, liquids and solids, steam, hot water ..." 
and many minerals to be extracted from the leased substances. 

Does this lease give the lessee the right to remove water from natural hot 

springs, water that otherwise can be utilized for agricultural or domestic 

purposes? There is no specific prohibition. Further, there is nothing in 

the lease that differentiates ho t  ground water from hot water (brine) taken at 

a depth and thus not from the natural ground water system. 
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Another lease by Imperial Thermal, this one dated January, 1973 (seven 

years after the lease cited above), calls for the inclusion of "hot water, 

steam and thermal energy" among the leased substances covered in the lease. 

However, in this later lease a section was added that stated definitions. 

The terms "hot water", "steam" and "thermal energy" are further defined as 

"natural geothermal water and/or steam, and also the natural heat of the earth 

and the energy present in, resulting from or created by, or which may be 

extracted from, the natural heat of the earth or the heat present below the 

surface of the earth, in whatever form such heat or energy occurs.'' Again, 

precision of differentiation is lacking. 

Legal definitions, when they were finally set to law were not as vague 

as the Imperial Thermal phraseology. 

thermal Resources Act of 1967, took a large step forward in defining geother- 

mal resources as "natural heat of the earth, &whatever form, below the surface 

of the earth, present in, resulting from or created by, or which may be extracted 

The State of California, in its Geo- 

from such heat, and all minerals in solution or other products obtained from 

naturally heated f l u i d s ,  brines, associated gases and steam, found below the 

surface of the earth." If the phrase "below the surface of the earth" can 

be interpreted (as it must) as outside of and excluding those fluids, gases, 

and other substances associated with the ground water system found in the 

vicinity of any geothermal development, then considerable clarity has been 

achieved in the legal definition of geothermal resources. 

By way of pointing out the probability that definitions of geothermal energy 

will continue to be vague, it might be noted here that most of the recent 

scientific literature on geothermal resources is careful to include dry 

geothermal heat as among those resources worthy of further research and 

development efforts. Dry geothermal energy is the natural heat of the earth 
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in areas where there is no liquid medium to transport the heat to the surface. 

If and when the technology is developed to utilize such dry heat, participants 

in that development can look forward to another round of vague definitions, 

particularly when determining the worth of the resource for royalty calcula- 

tion purposes. 

With these general notes on leases and legal definitions in mind, the 

14 selected lease documents were carefully examined along six dimensions: 

1) Primary term, or the length of time the lease agreement is in force. 

By inference, the primary term sets the date at which the agreement automati- 

cally expires if: a) the lessee does not exercise its right of quitclaim, 

and b) the lessee does not exercise one of the several options available to 

it to extend the life of the lease beyond the stated primary term. We will 

discuss these various options below. 

2)  Production extensions, or the right of the lessee to occupy the leased 

land for as long as it can profitably produce the leased substance(s1. By 

so doing, the lessee extends the natural life of the lease. 

3 )  Royalty R a t e s .  

4) Drilling obligations and penalties, or those requirements of the 

lease agreement that set forth certain drilling/exploratory activities that 

the lessee must engage in. Usually this is stated in terms of drilling a 

well for exploration purposes. Further, the lessee is required to begin this 

well within a stated period of time, usually one year. Additionally, there 

are monetary penalties that the lessee must pay to the lessor for failing in 

these obligations. 

5 )  Production rights, or the rights and/or options that a lease 

document contains that would allow the lessee to utilize the land for produc- 

tion purposes and the conditions that are attached for such purposes. 
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6) Unitization rights, or the option of the lessee to unitize the 

leased lands with other lands and the effect of this action on the terms of 

obligations of the lease. 

Table One summarizes the results of the content analysis of the lease 

documents examined. It does not show 14 entries due to factors of 

1) 

firms, and 2) 

firms, a habit which excludes certain of the information being analyzed from 

repetitiveness of lessees and identical lease forms used by the various 

the use of brief memoranda of lease and agreement by certain 

the public record. 

Nevertheless, in those cases where the documents contained sufficient 

information, the similarities were striking enough to enable us to generalize 

about lease content across companies. 

The primary term of the lease documents was noted in each case entered 

into our data file. Primary terms vary naturally from lease to lease. They 

range from a low of one year to a high of 99 years. 

length is 10 years. 

agreements. 

consistently since first becoming involved in the development in 1964. 

However, Standard has recently amended most of its existing leases to thirty- 

The predominant term 

Most firms use this term of length in their leasing 

Standard Oil Company of California has used twenty-year terms 

year terms. 

Primary term length is interesting, but as we shall see, it is less mean- 

ingful than first appears, since there are many methods by which the primary 

term of a lease can be extended, in some cases with no upward limitation. 

The production extension is one method by which the primary term can be 

circumvented and a leasing agreement kept in force. 

simply an extension of the terms of the agreement so long as there shall be 

production of the leased substances on the land. At the end of the primary 

A production extension is 
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term of a lease, if geothermal energy is still being produced, the lease may, 

usually at the lessee's option, be extended as long as the lessee considers 

production worthwhile, that is, profitable. At such time as the land is no 

longer productive and/or no longer profitable, the lessee may terminate the 

leasing arrangement. Some documents contain provisions by which the lessor 

may terminate a lease at the end of the primary term or some stated period of 

time thereafter. However, the wording of this provision is such that it makes 

such a decision by the lessor tantamount to the lessor withdrawing his lands 

from circulation, in that the original lessee exercises the first and last 

right of refusal to continue a leasing arrangement, exclusive of any other 

arrangement a land holder may have made. Thus a lessee may, under such 

circumstances, be forced to pay a higher price to continue leasing, but it 

always has the option of retaining the lands. 

The basic assumption here is that as long as a royalty is paid to the 

lessor, he will wish to continue the lease agreement. 

This assumption has great ramifications in the matter of land use 

patterns. For if geothermal energy is found in great quantities, once produc- 

tion begins, the lessors will be relatively powerless to stop continued 

production. A government without the means of controlling development up to 

and including the production state would find itself in a similar predicament. 

Royalty rates stand almost universally 10 per cent of the value of 

the geothermal energy produced. The only exception noted was a lease between 

the Imperial Irrigation District (lessor) and R.W. Cypher (lessee) entered 

into in November, 1960. In addition to the 10 per cent royalty, R.W. Cypher 

was required to sell to the District, at the prevailing market price all elec- 

tricity produced by the lessee from the energy produced on the District's lands. 

Any electrical energy produced in excess of the District's needs could be sold 
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commercially. It is noteworthy, however, that the lease has since expired 

and the District has entered into another leasing agreement with I r ~ e r i ~ l  

Thermal Products, Inc., which does not contain such a provision. 

In those leases that mention and include minerals in solution and/or 

natural gas and oil in the definition of "leased substances," a royalty of 

12.5 per cent of the market value of such substances is written into the 

lease. 

For the purposes of analysis, we define "production rights" as rights 

and options granted to the lessee in the leasing agreement that would allow 

it to produce the leased substances in whatever quantities it f e l t  appro- 

priate and to use all land necessary and convenient to such production. A l l  

this is predicated, naturally, upon the lessee findin9 any or all of the leased 

substances in paying and profitable quantities. If such provisions were not 

part of the leasing agreement then the agreement would stand as no more than 

a license to explore the lands, requiring a new agreement to be negotiated if 

and when the lessee decided the land could be profitably produced. 

All leases, without exception, grant these rights. Under the terms of the 

leases, the lessee has the rights to enter and hold land necessary for produc- 

tion and to utilize whatever other land is required €or any and all support 

operations necessary to maintain production activities. These include: roads, 

pipelines, storage sheds, disposal ponds, communications lines, structures, 

and even living quarters if the remote location of the drilling site made such 

daily traveling to other living accommodations difficult or impossible. lo 

In short, there is nothing in the lease documents preventing a lessee 

from entering into full-scale development upon determination of the worth of 

a given piece of leased land. 
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The cooperative production of a number of different wells within a 

is a common given  natural resource field --- the unitization of a field --- 

practice within oil and gas production. It i s  a means by which a limited 

resource can be better exploited. Even when wells owned and operated by 

competing firms are unitized, each firm realizes a more usable resource, one 

whose lifetime is extended by its controlled removal from the earth. These 

firms realize a benefit of greater certainty about the nature and life of the 

resource. And although in the past the oil producing firms have attempted to 

make unitization a solely voluntary act, there have been proposals and 

provision in some states for mandatory unitization of a field. 11 

Unitization of a field of geothermal energy makes sense in this same 

context. Further, it makes sense from an environmental-seismic standpoint. 

It has been argued that uncontrolled geothermal resource exploitation may 

cause settling of the land, the kind of subsidence that some land areas over 

large and heavily exploited o i l  reserves have experienced. 

disasterous effects on the artificial irrigation system in the Imperial Valley. 

Since the system is based in large part on the gravitational flow of water 

within canals, a subsidence phenomenon might conceivably cause the canals to 

shift position, thus causing the natural gravitational water flow to change 

radically. Under such conditions the intricate and complex irrigation net- 

work would at least be altered and perhaps seriously damaged. The additional 

concern of seismic disturbances resulting from the change in pressures deep 

within the earth have caused some to express concern over rapid and uncontrolled 

development. 

of production activities would mitigate these kinds of worries. 

This could have 

Certainly mandatory unitization and strict governmental control 



4 1  

Still, it is unlikely that these considerations have been the major 

' reason for the leasing documents containing unitization provisions; rather, it 

is more probable that economic considerations were primary. This conclusion 

follows from the effects of unitization upon the lessee's obligations within 

the provisions of the leasing agreement, a point which is best discussed in 

conjunction with drilling obligations. A l l  the lease documents contain some 

manner of obligatory provision requiring the lessee to begin exploratory 

operations within a certain period of time. This period of time is usually 

'1 

one year, though there are instances when it is longer. A l l  lease documents 

similarly provide for the payment of a penalty in the form of money by the 

lessee to the lessor if drilling operations have not begun within that period 

of time. l2 

(Column Five). Upon payment of this money, called by various names in the 

various documents, the lessee extends for one year the provisions of the 

document spelling out its drilling obligations. 

This amount also varies and is listed in Table One under "Penalties" 

If the land leased is incorporated into a unit by the lessee --- either 

with other lands held by the  lessee or with lands held by other firms --- the 

drilling obligations of all of the lessees are also unitized. Thus driLling 

operations on any portion of  the unitized lands will satisfy the drilling 

requirements on all lands within the unit and, therefore, will also satisfy 

the contractual obligations of the various lessees. The same holds true for 

production of resources although the various lessors will share in the royalties 

on a prorate basis. 

A firm may obtain a lease of 40 acres, unitize it with nine other such 

lease holdings, drill an exploratory well on one spot within the 400-acre 

tract and satisfy the drilling requirements for all ten lease agreements 
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By t h i s  procedure t h e  f i rm  could  e n t e r  i n t o  e x p l o r a t i o n  (as def ined  i n  t h e  

l e a s e  document) wi thout  t h e  l a r g e - s c a l e  expendi ture  of c a p i t a l  necessary  f o r  

e x p l o r a t i o n  on each of t h e  t e n  t r a c t s  of land .  

c o r r e l a t i v e  n a t u r e  of geothermal r e sources ,  even more so than o i l  and n a t u r a l  

gas  r e sources ,  may make u n i t i z a t i o n  of product ion  t h e  most e f f i c i e n t  u t i l i z a t i o n  

of t h e  energy. This  becomes very important  g iven  t h e  n e a r l y  complete immobili ty 

of t h e  resource .  Unlike crude o i l ,  which can be t r a n s p o r t e d  thousands of 

m i l e s  be fo re  being consumed, geothermal energy must be consumed w i t h i n  t h e  

l o c a l i t y  i n  which it i s  produced. I f  used t o  gene ra t e  e l e c t r i c i t y ,  t h e  

power thereby genera ted  can be t r a n s p o r t e d  o u t  of t h e  l o c a l i t y ,  b u t  s t i l l  

only  a r e l a t i v e l y  s m a l l  d i s tance .  Thus, l o c a l  concerns a r e  paramount i n  t h e  

u t i l i z a t i o n  of t h e  r e source ,  making planned e x p l o i t a t i o n ,  r a t h e r  t han  u n f e t t e r e d  

compet i t ion ,  a more reasonable  way t o  u t i l i z e  geothermal energy.  

I t  should be noted t h a t  t h e  

There i s  an a d d i t i o n a l  aspect of t h e  l e a s e  documents examined t h a t  has  

r a m i f i c a t i o n s  f o r  t h e  e n t i r e  development process .  Although it takes  v a r i o u s  

t i t l e s  i n  t h e  documents, w e  s h a l l  c a l l  i t  he re  t h e  " r e n t a l  f e e  payment." The 

r e n t a l  fee  payment is a rent in one important sense: by paying t h e  Lessor an 

annual  amount, as s p e c i f i e d  i n  t h e  document, t h e  l e s s e e  may extend f o r  a one 

yea r  pe r iod  i t s  r i g h t s  and o p t i o n s  under t h e  l e a s i n g  agreement. I n  a d d i t i o n ,  

t h e  lessee's  o b l i g a t i o n s  under t h e  agreement a r e  suspended f o r  t h e  yea r  covered 

by t h e  r e n t a l  f e e  payment. 

The amount of  t h i s  payment v a r i e s  as does t h e  p e n a l t y  mentioned above. 

Most o f t e n  t h e  two f i g u r e s  are i d e n t i c a l .  They are shown i n  T a b l e  Two. The 

payment of t h e  r e n t a l  f e e  payment works s i m i l a r l y  t o  t h e  p e n a l t y  p a i d  t o  t h e  

l e s s o r  i f  d r i l l i n g  is n o t  begun wi th in  a s t a t e d  pe r iod  of  t i m e  (see above) .  

B u t  i t  t a k e s  on added dimensions a s  we s h a l l  soon see. 
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Rental Fee Payment Rates on Selected Lease Documents 

LESSOR-LES SEE 
ACREAGE RATE/ACRE 

Foster Farms, Ryan Oil 
Wiest,Cypher and Co. 
Imperial Irrigation District, Imperial 

Del-Ranch, Imperial Thermal 
Campbell, Imperial Thermal 
Hiderson, et all American Petrofine 

Exploration 
Fugate, Standard 
Sperber , Fleet 

Thermal 

1800 
80 

547 

$12.00 
7 . 5 0  
5 . 0 0  

240 
160 
6 4 0  

3.00 
2.22 
1.00 

80 
68 

.so 

.50 



44  

Roughly, the procedure allowed under this provision runs thus: 

The provisions of the lease document provide that the lessee begin 

drilling operations within a stated period of time, usually one year. 

If this is not done, "Lessee shall pay ... to lessor an annual rental 
in the amount of [ X  dollars], which shall constitute rental until the 

next anniversary date" of the lease document. 

If the lessee continues to make such payments on or before each 

anniversary date, the lease agreement continues in force f o r  an 

additional year. 

This process of rental payments and extended rights and options €or 

the lessee continues "until such time as from the drilling of well 

or wells ... there has been established to the satisfaction of the 
lessee the existence of sufficient power potential and/or extractable 

minerals in commercial quantities." 

If the existence of sufficient power potential is determined, the 

lessee still exercises the option to "continue to pay ... annual 
rental payments on or before each anniversary date," and continue to 

do so '-'until lessee has commenced the actual sale of one or more 

of the leased substances." Further, the lease agreement remains in 

force so long as the annual rental payments are paid even though 

the lessee thereby extends the life of the agreement past the primary 

term. Only if the lessee fails to make the rental fee payment can 

it be considered as having defaulted on its obligations under the 

agreement . 
Although the provisions for rental fee payments vary in detail and 

subtlety with the different leases, the effect is substantially the same. 

allows the serious firm, one whose motive involves development to the state 

It 



45 

of p roduc t ion ,  t o  e n t e r  i n t o  l e a s i n g  agreement be fo re  economic c o n d i t i o n s  

make product ion  p r o f i t a b l e  wi th  only a minimum of c o s t s .  

p r o v i s i o n  a l lows  t h e  s p e c u l a t o r  t o  o b t a i n  land  wi th  no i n t e n t i o n  (wi thout  

mention of means) of p roduc t ive  development and, f o r  s i m i l a r l y  minimum c o s t s ,  

hold land  from development u n t i l  such t ime a s  he can s e l l  h i s  r i g h t s  a s  

l e s s e e  t o  another  p a r t y .  There is  no doubt t h a t  t h i s  has  taken  p l a c e .  

R.W. Cypher, f o r  example, he ld  wide l e a s e  hold ings  a t  one time. Yet never 

d i d  Cypher posses s  t h e  c a p i t a l ,  t e c h n i c a l  e x p e r t i s e  o r  a d m i n i s t r a t i v e  s t r u c -  

t u r e  necessary  t o  develop those  land  hold ings  f u l l y .  

However, t h i s  

There have been o t h e r  i n c i d e n t s  where one f i rm  a c t e d  on t h e  beha l f  of a 

second f i r m ,  such a s  A t l a n t i c  O i l  ob t a in ing  l e a s e s  f o r  t h e  Southern P a c i f i c  

Land Company. More p r e v a l e n t  have been t h e  a c t i v i t i e s  of wholly owned s u b s i d i a r y  

firms a c t i n g  f o r  t h e  p a r e n t  f i r m ,  such as Ear th  Energy Corpora t ion  and Union Oil. 

I t  i s  t h e  " r e n t a l  fee ' '  p r o v i s i o n  t h a t  a l lows  a company e i t h e r  t o  s p e c u l a t e  

o r  t o  acqu i r e  land  be fo re  i t  is prepared  f o r  e x p l o r a t i o n  and/or product ion .  

A t  any t ime,  t h e  l e s s e e  may cease  any a c t i v i t y  t h a t  it may be engaged i n  and, 

by t ende r ing  t h e  r e n t a l  f e e  payment t o  the  lessor, still mainta in  i t s  r i g h t s  

and o p t i o n s  of a c t i v i t y  under t h e  l e a s e  agreement. 

Th i s  s i t u a t i o n  i s  r ep resen ted  i n  F igure  One, w i t h  p o i n t s  A ,  B and C be ing  

p o i n t s  i n  t i m e  where d e c i s i o n s  about  cont inuing  wi th  t h e  development and advanc- 

ing  t o  t h e  nex t  s t a t e  a r e  made. Note t h a t  Po in t  A ,  any p o i n t  i n  t ime between 

t h e  e n t e r i n g  i n t o  of a l e a s e  agreement wi th  a p r i v a t e  l and  owner and the  begin-  

ning of e x p l o r a t i o n ,  a f i rm  may choose t o  pay t h e  r e n t a l  f e e  payment ( d o t t e d  

l i n e )  t hus  r e t u r n i n g ,  i n  e s sence ,  t o  t h e  p o i n t  j u s t  a f t e r  t h e  execut ion  of 

t h e  l e a s e .  S i m i l a r l y ,  i f  a f t e r  exp lo r ing  t h e  leased l a n d s ,  t h e  l e s s e e  does 

no t  wish t o  begin product ion ,  payment of t h e  r e n t a l  f e e  payment a l lows  t h e  

l e s s e e  t o  " r e t u r n "  t o  t h e  p o i n t  j u s t  p r i o r  --- i . e .  j u s t  a f t e r  t h e  completion 

of t h e  Explora t ion  S t a t e .  
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Figure One 
flow Chart of Lessee’s Options in 
Prevailing Lease Agreements 

TERMINATON OF 
AGREEMENT 

1 I 
A I 

. I 8 I 
b I 

I . 
a ............ REMTAL FEE ....................... PAYMENT 

TERMINATION OF Figure Two 
Flow Chart of Decirkn Mdtbrg under 
Revailing Lea- 

AGREEMENT 
(QUIT CLAIMOR “ A L L l F L  

TERM ) 

................. 



Note further that after the beginning of production, at Point C, the 

lessee, by making the rental fee payment, can discontinue production v ’ n i l ~  

maintaining the lease agreement in force (wavy line). However, if Frodilction 

stops because of factors beyond the effective control of the lessee, such as 

governmental regulations, effects of the elements, market conditions, strikes, 

etc., the lease remains in force without the payment of the rental fee payment 

(broken line). 

Figure Two shows a more detailed chart of the decision-making process 

within the life of a lease. Decisions that need LO be made are more complex 

than is portrayed here, naturally, but we present the basic decision that 

needs to be made. 

The motives of a lessee will govern the factors used in the decision- 

making process. For example, at Point A, the decision to explore the lands 

would, €or a potential developer, involve such things as the availability of 

capital for that purpose; other projects to which that capital could be 

applied; the advisability of exploration at this time because of such external 

factors as a potential market, etc. A speculator would never seek to explore 

lands held, unless such expenditure was the only method by which the worth 

of the land could be proven, thus increasing the attractiveness of his holdings. 

If a lessee decides not to explore, he must then decide whether to quit- 

claim the lease or not.* A potential developer would decide this question 

based on such factors as the prospects for long term profits realized from 

development. A speculator would consider short term factors of profit through 

* Quitclaim provisions, cornon to all leases, allow the lessee to abandon 
the leased land without further rights or obligations under the lease agreement. 
In fact, once quitclaimed, the lease ceases to exist as a binding agreement, 
freeing both the lessee and the lessor of all obligations and rights under the 
leasing agreement. 



assignment of lease rights. >t would quitclaim 

48 

?ase agreemer. -3 covering 

But the potential developer would be more willing t r J  non-productive lands. 

retain land on the basis of geologic data that showed some production potential. 

If market conditions prevented rapid development, a speculator, unlike a poten- 

tial developer, would release lands and end leasing agreements, for  the longer 

he waited, the larger his risk would become. As time continues and the amount of 

funds spent on rental fee payments increases, the pressure to "get out" will 

increase. 

Decisions made after the Exploration State will be made along lines of 

predictable economic considerations of the productivity of the land and the 

profit potential for development under current market considerations. 

explorations prove the land to be unproductive, the lease is quitclaimed or 

if past the primary term simply allowed to expire, what might be called 

"natural life termination". If the land shows production potential, and if 

current market conditions would allow a profit to be realized from production, 

production will ensue. 

for production, then the lessee will revert to the rental fee payment until 

such time as market conditions change so as to make production profitable 

or as to make profits forever unrealistic. 

If 

If market conditions do not show profit potential 

In this case the lease is released. 

Similar considerations are made at various points after production has 

begun. 

We can now easily see how development of the geothermal resources of the 

Imperial Valley could be stalled at any point for whatever reasons the various 

lessees feel are compelling. By reverting to the "100p'~ provided by the exis- 

tence of the rental fee payment provision, firms may place development in a 

state of suspended animation. 
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Thus, we conclude t h a t ,  whi le  t h e r e  i s  nothing w i t h i n  t h e  l e a s i n g  a r range-  

ments u t i l i z e d  by t h e  va r ious  f i r m s  t o  o b t a i n  land i n  t h e  Imper ia l  Val ley  t o  

p reven t  them from beginning f u l l  s c a l e  development, t h e  l e a s e  documents do 

con ta in  p r o v i s i o n s  c r e a t i n g  a method by which t h e  f i r m s  can f o r e s t a l l  develop- 

ment wi thout  abrogat ing  t h e  op t ion  of development. 
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4.1 Extensiveness of the Development 

In the following treatment we will be concerned primarily with measuring 

the economic and geographic size of the development in the Imperial Valley of 

geothermal energy as a source ,of electric power f o r  the State of California. 

We consider that size in this instance has three dimensions, each measuring 

an important aspect of economic development: 

1) The most important dimension is maturity, t h e  degree to which 

development has progressed toward a state of full productivity. 

Using the definition of development outlined in Section Two we will 

attempt to locate the center of the development in terms of the three 

states that WQ know it must pass through in order to reach a production 

level operation. 

2) Ttie second dimensiori is rate, the speed w i t h  which the development 

has grown during the period under study. This question has two 

basic components. The first refers to the rapidity of movement 

from one state to the next and entails measurement of how rapidly 

exploration perinits are filed on leased land and production permits 

are filed after exploration permits. This component focuses directly 

on the relationships between states in the development process. The 

second component concerns the rate at which each develQpmenta1 state 

grows over time or how rapidly t he  frequencies of leases, exploration 

permits and production Fermits are accumulating. 

3) The third dimension is acreage, or how much land area in the Imperial 

Valley is encompassed by the geothermal development. 

Each of these questions aims at describing one dimension of the scope of 

geothermal development. 

discussions of the factors that have influenced the growth of the development 

Each, as we shall see, will have a bearing on later 



of geothermal resource development in the Imperial Valley. !4oreover, 
I 

descriptions of the growth rates in the amounts of acreage will be useful 

to those who are interested in estimating what economic and social impll- 

cations development could have for the Imperial Valley. 

4.2 Maturity: The Locus of Development 

Maturity of developnient requires identification of the center of actlvity 

as indicdted by the frequencies of geothermal transactions in each of its 

states. Recall that we found that two of these states were marked by the 

presence of a legal document of some form that was legally required of the 

developer. We concluded t h a t  the frequencies of these various documents in 

the public record would be a measure of the degree to which the development 

resided in the states marked by the document type. 

In Figure Three, the reader will find a bar graph representing the 

three major states of the system of development (see Section 1.1). 

the locus of development is The Initiative State (marked by leasing f o r  

private rights). 

Clearly 

O n l y  4.4 per cent of the leases apparent in the public 

record have resulted in subsequent requests for exploration permits and 

o n l y  seven per cent of those have been converted to production permits, and 

none for the purpose of producing electric power. 

It can be argued that Figure Three exaggerates the differences between 

the states because exploration and production permits were not required by 

law until 1967. As Figure Four indicates, however, even when one controls €or 

this intervening legal explanation, only eight per cent of the leases are 

being converted to exploration permits. The relative shift in the percentage 

size of production permits is equally l o w .  

fully in a later section, the Exploration State activity seems to be princi- 

In addition, as we will argue more 

pally confined to one company. In short, o n l y  two or three companies 



Figure Three 
States d Devebpment 

Absolute Frequencie 
hitiative 584 

Egloratory 28 

Roduaion 2 

Absolute Frequenci 
hitiative 330 

m a t o r y  28 

production 2 
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have passed from t h e  I n i t i a t i v e  S ta te  t o  t h e  Exp lo ra t ion  S ta te  of t h e  

development and only one of those  has  done so t o  any a p p r e c i a b l e  e x t e n t .  

Where only e i g h t  p e r  c e n t  of t h e  l e a s e d  l ands  are being explored ( ev i -  

denced by our  d a t a  on d r i l - l i n g  p e r m i t s )  two conc lus ions  are p o s s i b l e .  The 

f i r s t  i s  t h a t  t h e  p r o b a b i l i t y  of f i n d i n g  " p o s s i b l e "  w e l l  s i t e s  on p rope r ty  

l e a s e d  f o r  t h e  purposes of geothermal development i s  approximately .08 and, 

t h u s ,  real  anomaly p rope r ty  i s  r e l a t i v e l y  s c a r c e .  The second p o s s i b l e  con- 

c l u s i o n  i s  t h a t  passage from t h e  I n i t i a t i v e  t o  Exp lo ra t ion  States  has  been 

dampened o r  s t u n t e d  by t h e  companies' i n t e n t i o n s  with r ega rd  t o  development. 

F u l l  d i s c u s s i o n  of t h e  r e l a t i v e  m e r i t s  of each a l t e r n a t i v e  e x p l a n a t i o n  w i l l  

be handled b e s t  a f t e r  c o n s i d e r a t i o n  of t h e  growth rates i n  each of t h e  

s t a t e s  and f o r  geographic l o c a t i o n .  I t  simply should be remembered t h a t  a 

marked assymetry e x i s t s  between development s t a t e s  i n  our system. 

4 . 3  R a t e  

The i d e a l  measure of t h e  ra te  a t  which t h e  elements move through our  

system of development i s  d i r e c t  a n a l y s i s  of t h e  dates upon which developers 

a r e  g ran ted  e x p l o r a t i o n  pe rmi t s  f o r  g iven  leased p a r c e l s  of land i n  t h e  Imper i a l  

Val ley.  Th i s  technique i s  no t  usable i n  t h i s  c a s e ,  because t h e  in fo rma t ion  

c o l l e c t e d  by t h e  Planning Commission ( a t  l ea s t  on t h o s e  documents w e  have 

examined) r ega rd ing  e x p l o r a t i o n  and p roduc t ion  d r i l l i n g  f o r  t h e  purposes  of 

geothermal development do 
excep t  f o r  p rope r ty  d e s c r i p t i o n s .  W e  t h e r e f o r e  do no t  have t h e  in fo rma t ion  

concerning t h e  lease document number, t h e  lessor or  d a t e  of f i l i n g  --- t h e  

c ruc ia l  l i n k s  between t h e  I n i t i a t i v e  and l a t e r  S t a t e s  i n  our  model of 

i nc lude  r e f e r e n c e s  t o  t h e  o r i g i n a l  leases 

deve lopme n t . 



A less  powerful estimate f o r  t h e  r a t e  a t  which f i r m s  a re  moving t h r o u q h  

t h e  development s t a t e s  i s  t h e  frequency of new elements  lJrcser.t i n  eaci, s t a t e  

for ecich y e a r  of t h e  pe r iod  under s tudy .  Th i s  e s t i m a t e  i n d i c a t e s  t h e  r a t e  

a t  which a c t i v i t y  occur s  i n  each of t h e  s t a t e s :  it does n o t  y i e l d  a v a l i d  

estimate of t h e  r a t e  of conversion from one s t a t e  t o  t h e  n e x t .  We w i l . 1  arque,  

however, t h a t  where I n i t i a t i v e  S t a t e  frequenc; e s t i rna t e s  at. t i m e  ( t )  dye 

h igh ly  c o r r e l a t e d  with Explora t ion  S t a t e  frequency estimates a t  t i m e  ( t+ i ) ' ,  

t l la t  a t i m e  l a g  is o p e r a t i n g  between tl iese two s td t e s .  T h i s  t i m e  lag 1s 

s u b s t a n t i a l l y  t h e  r a t e  a t  which t h e  I n i t i a t i v e  S t a t e  e lements  conve r t  t o  

Explora t ion  S t a t e  elements.  

F i g u r e  F ive  c o n t a i n s  a b a r  graph of t h e  f r e q u e n c i e s  of documerlts i n  each 

of t h e  S ta tes  for t h e  p e r i o d  1969 through 1973.  Ignoring f o r  t h e  moment t h e  

y e a r  1969,  Exp lo ra t ion  S t a t e  a c t i v i t y  l a g s  behind I n i t i a t i v e  Stare a c t i v i t y  

by one year- on the average.** A c t u a l l y ,  given t h e  me t r i c  t h a t  w e  a r e  us ing  on 

t h e  x a x i s  { y e a r s ) ,  w e  must f i n d  t h a t  t h e  t i m e  between t h e  I n i t i a t i v e  S t a t e  

and Explora t ion  S t a t e  s t a r t i n g  p o i n t s  is between one and twenty- three months, 

w i th  a high probability that it  i s  located between s i x  and e i g h t e e n .  Adding 

t h i s  t o  t h e  f a c t  t h a t  only e i g h t  per c e n t  of leases eve r  p a s s  t o  t h e  Explora- 

t i o n  S t a t e  and remembering t h a t  on ly  one company accounts  f o r  80 per c e n t  of 

t h a t  passage,  w e  conclude tha t  development i s  proceeding a t  an  exceedingly 

slow r a t e  a n d ' i s  n o t  evidencing t h e  type  of behavior  one associates  w i t h  a 

r a p i d  or s u b s t a n t i a l  development process. 

and a c t i v i t y  w i l l  L e  p r e s e n t e d  i n  S e c t i o n  S ix .  

A f u l l e r  explana t ion  of t h i s  ra te  

*Where t = any t i m e  a f t e r  1969; and i = some number of y e a r s  l a t e r  whicn is 
t h e  case where increases /decreases  i n  I n i t i a t i v e  S t a t e  a c t i v i t y  a t  t i m e  ( t )  
correspond w i t h  incredses /decreases  i n  Explora t ion  S t a t e  a c t i v i t y  a t  t i m e  ( t+ l ) .  

**This r e l a t i o n s h i p  i s  summarized by t h e  Pearson Product  Moment C o r r e l a t i o n  Co-  
e f f i c i e n t  between I n i t i a t i v e  S t a t e  f requency a t  t i m e  (t=i) and Explora t ion  
S t a t e  frequency a t  t i m e  (t=i+l) of r=.i)37. 
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Addi t iona l  suppor t  f o r  t h e  above conclus ion  i s  found i n  t h e  a n a l y s i s  of 

t h e  second component of r a t e ,  t h e  r a p i d i t y  of movement w i t h i n  any c i - r en  deT:el- 

opmental s t a t e .  

a t t e n t i o n  w i l l  be p a i d  t o  l e a s i n g  a c t i v i t i e s  s i n c e  it is i n  t h e  I n i t i a t i v c  

S t a t e  t h a t  m o s t  a c t i v i t y  has  been en tered .  

I n  cons ider ing  t h e  growth of each s t a t e  over t i m e ,  ; . : r inziple 

'i'herc have been 584 l ea ses  t r a n s a c t e d  i n  t h e  four teen-year  [,er.iwi under 

s tudy .  F igu re  Six shows t h e  frequency of leases  b y  y e a r  s i n c e  1'359. Wc had 

o r i g i n a l l y  thought  t h a t ,  a f t e r  some p o i n t  i n  t i m e ,  a l i n e a r  growth e c j u h t i o n  

would d e s c r i b e  t h e  i n c r e a s e s  i n  t h e  f r equenc ie s  of leases over  the y e a r s .  

A s  t h e  f i g u r e  i n d i c a t e s ,  however, such i s  n o t  the case. T w o  d i s t i n c t  j1eak.s 

occur  i n  t h e  d i s t r i b u t i o n - - -  one i n  1964,  t h e  o t h e r  i n  1971.  T h i s ,  we 

t h i n k ,  i n d i c a t e s  t h a t  t h e r e  were t w o  d i s t i n c t  developments.  The f i r s t  began 

i n  t h e  l a t e  p a r t  of 1963 and ended i n  t h e  e a r l y  par-t of 1965. During t i m t  

t i m e ,  all of t h e  known geothermal  anomalies  ( K G l a ' s )  w e r e  mdppec! b;y 3 1 i e  c.or!imany 

or  another .  For  some reason i n  1965, however, t h e  a c q u i s i t i o n  of !cases  

s topped almost completely.  

l e a s i n g  a c t i v i t y  i n  t h e  Imperial V a l l e y .  Then i n  mid-1969, a new development 

began. Its beginning w a s  marked by t h e  collection by Stdndard Oil Company 

of C a l i f o r n i a  of 35 leases w i t h  y e a r  pr imary t e r m s  du r ing  a s i n g l e  

month. The momentum cont inued t o  grow u n t i l  l a t e  1971 dnd rids tapered o f f  

markedly s i n c e .  

F'or a four-year  per-lod, t h e r e  wd5 only  minimal 

Development has  n o t  been p r e d i c t a b l y  a d d i t i v e  wi th  respect t o  t i m e ,  

ev idencing  i n s t e a d  t w o  r e l a t i v e l y  d i s t i n c t  p e r i o d s  of growth. Thls  is dn 

impor tan t  f a c t .  W e  w i l l  a rgue  i n  l a t e r  s e c t i o n s  t h a t  d i s c r e e t  e v e n t s  i P  t h e  

form of p o l i t i c a l ,  environmental  and economic occurrences  have impinged on t h e  

development, t h u s  caus ing  t h e  unsystematic-looking r e l a t i o n s h i f ~  nrtweerl t h e  

f r equenc ie s  of geothermal leases and t i m e .  For t h e  p r e s e n t ,  t h e  reader  should 
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4 . 5  Summary 

W e  have found t h a t  t he  majc;r ~ j r o p o r t i o n  of a c t i v i t y  has been  iocc i te2  :.:it?:- 

i n  t h e  I r l i t i a t i v e  S t a t e  of t he  development. T h i s ,  of c o u r s e ,  i s  p r e c i s e l y  

what would be expected under our theo ry  and d e f i n i t i o n  of developmeril.. If 

we had f o u i i d ,  for example, t h a t  c v e r a l i  Exploration S t a t e  act- . ivi t - j  g r r  l y  

exceeded that. found in t h e  I n i t i a t i v e  S t a t e  , e i t h e r  our t-heory cjr GUI incasurc- 

ment would have containeci s e r i o u s  err-or. We found, however, that I n i t i a t i v e  

S t a t e  a c t i v i t y  outweighed that.  i n  the Explorat ion S t d t e  by a f a c t o r  cf  1 2 .  

I n  a d d i t i o n ,  we found that.  t h e  r a t e  of movement f r - o m  s t a t e  t o  state i % , i t h i n  

o u r  system was p r e d i c t a b l y  slow, averaging from s i x  t o  e igh teen  m o n t i i s .  An 

a n a l y s i s  of yrowth w i t h i n  t he  s t a t e s  y i e lded  the r a t h e r  i r i t c res t inq  firiding 

t h a t  develvpment lias not  been p r e d i c t a b l y  l i n e a r  with respect t o  t i m e  and 

t h a t ,  indeed,  t h e r e  were a c t u a l l y  two developments between 146,) and 197 3. 

Moreover, both of t h e  developments d e c l i n e d  markedly a f t e r  some peak p o i n t .  

Our p r i n c i p l e  concern,  of cour se ,  should be t h e  d e c l i n e  of tkie i m 3 E 9  tlcve?op- 

ment which has all b u t  stopped s i n c e  i t s  peak  i n  1971. 

F i n a l l y ,  w e  concluded t n a t  t h e  s i z e  of the  land a r e a  enc:ompasse3 i r i  

the  geothermal development W ~ S  b y  any s t anda rds  massive and t h a t  i t  W ~ S  w e l i  

d i spe r sed  dmong t h e  vd r ious  KGFa's i n  t he  Imperial  Va l l ey .  
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'Two map p la tes  have been rendered t o  d i s p l a y  t h e  fol lowing in fo rma t ion :  

1) Map p l a t e  Hl, wi th  f o u r  o v e r l a y s ,  plots I n i t i a t i v e  S t a t e  a c t i v i t y  i n  

f o u r  major ch rono log ica l  phases du r ing  t h e  p e r i o d  under study, 

1958- 197 2 .  

2 )  May! p la te  t i2 ,  w i t h  f o u r  o v e r l a y s ,  shows lease a c q u i s i t i o n s  ky each 

of ti-le f o u r  major companies examined i n  Secti.on S i x .  

5.  2 Leasing zIid Location 

In or&:t- t o  e s t a b l i s h  a base a g a i n s t  which WP can measure  and analyze 

tlie l o c a t i o n  of l e a s e  ho ld ings ,  l e t  u s  s t i p u l a t e  tlie c o n d i t i o n s  under wliich 

tile d i s t r i b u t i o n  of l e a s e s  would form a random p a t t e r n  wi th  r e s p e c t  to locaticn 

of leases  arid s i z e s  of lioldings for each company. 'rwo such c o n d i t i o n s  can 

])e s t i p u l a t e d :  1) that .  t h e  p r o b a b i l i t y  of l e a s i n g  m y  land p a r c e l  111 t h e  

Imperiai \.'alley i s  e q u a l  t o  t h e  p r o b a b i l i t y  of 

dr?d 2 )  t i i a t  for each company involved,  t h e  p r o b a b i l i t y  of leasir ig  aiiy p l G t  

of l a n d  i s  eyudl t o  tile p rob ,db i l i t y  of l e d s i n g  any o t h e r  plct of 1-ln.d. 

Leasing a n y  o t h e r  p a r c e l ;  

If t h e s e  two c o n d i t i o n s  o b t a i n e d ,  then a random d i s t r i b u t i o n  of l .eases,  

both w i t h  respect t o  s p e c i f i c  geographica l  areas a n d  t o  t h e  company  which held 

t h e  l e a s e ,  would txist. Such c o n d i t i o n s  do not, of c o u r s e ,  hold. The ur;c:ful- 

nes s  of random c o n d i t i o n s  fo rmula t ion  lies i n  i t s  s e t t i n g  a base a g a i n s t  

which a c t u a l  lease d l s t r i b u t i o n  can Le compared. T o  t h e  e x t e n t  t i ! a t  t h e  f i r s t  

c o n d i t i o n  is not  m e t ,  a tendency f o r  c l u s t e r i n g  of l e a s e s  around s p e c i f i c  

geographical  areas w i l l  r e s u l t .  And, t o  the  e x t e n t  t h a t  t::e serzond c o r i d i t i o r i  

i s  not  met, a measure of each company's assessment of t h e  r e l a t i v e  va lue  of 

t h e  yeothermal i.esource i n  s p e c i f i c  locat-ions w i l l  r e s u l t .  



Qrre s tudy  i n d i c a t e d  t h a t  no t  a grecit deal idas Lnowr a r o u t  r 1 e  q : -c t 'e r -=  

anomalies  t h a t  e x i s t  on p r i v a t e  land .  \*.ere one u s e s  expicratio21 ~ 2 :  1.: 

c i c j  t h e  p r i n c i p l e  measure of knowledge about. t h e  gC-othc.rirlal r c  3c)urr;c: uncic r 

l j r i v a t e  lalid i i i  t h e  Imperial V a l l e y ,  such a s t s t c m e n t  i s  va1i.d. Where, or. t 

c ) t ; l e r  ;idr:U;, one u s e s  l e a s i n g  a s  t h e  p r i n c i p l e  i n d i c a t o r  of knowlcdge L I i J r j U t  

gc.c>tht.rmai i j u t e n t i a l ,  r a t h e r  a i f  f e r e n t  s t a t emen t s  can be offered. 

i-!et.wc.cn ,.:t::~isures is riot a t r i v i a l  one,  b u t  i t  d e r i v e s  p r i n c i p a l i y  from the: 

c i i f f c r e n t  t ypes  of knowlcdye  one i s  s e e k i n g .  

Thf: d i s p r i  t:, 

It i c ;  useful. t.o d i s c r i m i n a t e  between knowledge+ n e c e s s a r y  f o r  t!ic yener- 

.., i i d n  of e l e c t r i c i t y  us ing  geothermal steam anti knowlecige necessary t o  d: 

t l i ; t t  when p r o d u c t i o n  of an  undergrounu resource becomes a t e c h n i c a l  and Pccno- 

18:ic r e a l i t y ,  one's compe t i t i ve  p o s t u r e  i n  t h e  n ? a r k e t  is such tliat a rn,=ixi.murn 

C i s z c ? i . ; .  O F  t t i < +  Fixed a v a i l a b l e  profit i s  insu red .  Great care should ble tak.en 

r i o t  ti, ~ C j l l i ' t ; ~ ~ :  t h e s e  k-inds of kiiowledge. T h e y  have wholly d i f f e r e n t  purposes. 

i r ~  ti:e cdse of  tile former, a great deal ir-; y e t  t o  be known. In  t h e  Case of 

Lie 1 d i ~ t . c . r ~  i t  w i l l  become clear t h a t  an  abundance of information ~ G E S  e x i s t .  

'i'ht. .iJieer n u d e r  of leases in t h e  p u l ~ l i c  record would tend to i n i i i ca t e  

t h a t ,  a t  a minimum, information concerning the l o c a t i o n  and s t r e n g t h  of t t i e  

geothermal r e source  under p r i v a t e  ownership i n  t h e  Imperial  Val ley i s  widely 

d i spe r sed ;  A more t e l l i n g  argument e x i s t s ,  however, i n  t h e  d i s t r i b u t i o n  of 

leases ovex t h e  geography of t h e  area. 

of the z z r o  p o i n t  of  c l u s t e r i n g  of geothermal leases.  

w e  made i n  o r d e r  t o  produce this ze ro  p o i n t  can be r e l a t e d  t o  t h e  absence of 

R e c a l l  f o r  a moment OUL' d i s c u s s i o n  

The assumptions t h a t  

i n fo rma t ion  on t h e  p a r t  of t h e  l e s s o r s .  The case i n  which t h e  p r o b a b i l i t y  of 

every p l o t  of land being l e a s e d  i s  equa l  i s  s u b s t a n t i a l l y  t h e  s i t u a t i o n  

http://i-!et.wc.cn
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in which no information exists concerning the desirability of any plot of 

land over any other, in which desirability is a function of the location and 

strength of the geothermal resource at any point in.the Imperial Valley. The 

second assumption, being essentially the first assumption made for cluster areas, 

follows the same rules. The extent to which leasing is clustered around 

geographic points then, is a measure of the amount of knowledge concerning the 

location and strength of the geothermal resource. 

degree of clustering is apparent in map plate #l. 

Visual evidence of the 

There are specific points 

of extremely high concentration in leasing over the geography o f  the Imperial 

Valley. Less clear is the question of dominance of those clusters by specific 

companies. 

discussion of it has been deferred to Section Six. For the present, we think 

it safe to conclude that companies, at the very least, have fairly complete 

information on the probable location of the geothermal resource, while 

confusion exists concerning the relative strength of that resource across 

areas. 

Because this phenomenon tends to vary from company to company, 

Further evidence for t h i s  line of reasoning is offered when we compare 

the distribution of leases with Known Geothermal Resource Areas. In "Geothermal 

Resource Investigations: 

plotted those areas which they found to contain great potential for geothermal 

development.2 

plot of the leasing pattern found from 1958 through 1973, yields the fact that 

leasing generally tends to occur within the areas shown by Combs and Randall 

as having geothermal potential. 

1971. Only in one area does the pattern not hold. 

Developmental Concepts,'' Combs and Randall have 

A comparison of their findings with composite map plate #1, a 

This i s  especially true for leasing prior to 
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The final topic in our discussion of the location of geothermal leases 
8 

within the Imperial Valley is, from an analytical point of view, the most 

important. We will in the ensuing pages be discussing the growth of the 

geothermal development over the geography of the Imperial Valley. This will, 

we believe, shed light on our earlier discussion of the extensiveness of 

the development within each of the development states. 

We concluded earlier that there had been two distinct developments over 

the period of study; the first occurring in 1963 and 1964, the second occurring 

between 1969 and 1971.' The emergence and disappearance of Initiative State 

phenomenon at different points in time can be explained, it seems to us, by 

two different general sets of arguments. The first we term a resource mirage 

effect. Such explanations declare that to date (any date over the period) no 

satisfactory geothermal area has been found on private land in the Imperial 

Valley. It is therefore put forward that growth in Initiative State activity 

is attributable to the discovery of new areas of possible geothermal potential. 

Subsequent declines in growth result from the fact that the newly found area 

is declared to be unsatisfactory for any number of technical or economic 

reasons. The reason, then, that would be given for lack of development over 

the period in question would be that notruly productive geothermal property 

had yet been discovered. 

The second set of arguments explain attenuation on the basis of structural 

and dynamic factors in the  energy industry. 

satisfactory land, in fact, does exist and has already been discovered in the 

These explanations argue that 

Imperial Valley. Increased growth in Initiative State activity is explained 

in this model as attributable to changes in some unspecified parameters in 
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the energy market, making geothermally produced electricity competitive in 

terms of profits realized from capital investment in some other energy 

producing enterprise. 

produced by changes having the opposite effect on the profit-value of qeother- 

mally produced electricity. 

that geothermal development has not advanced more resides in the fact that 

not enough profit can be generated therein to make it a worthwhile venture 

or that capital investments and/or administrative efforts, both valuable and 

finite resources of the energy industry, are better placed in other activities. 

Declines in growth of The Initiative State are then 

This explanation would argue that the main reason 

The veracity of these two general models or explanations for the status 

quo can be easily tested by examining the growth of the development across the 

geography of the Imperial Valley. This is true because both models imply 

specific and identifiable outcomes for the character of that growth. The 

former would require that increased growth in development be related to the 

discovery of new and possibly profitable land area and would imply that 

decxeases in the rate of growth resulted from the fact that such land was, in 

fact, not satisfactorily productive. In the case of the second class of 

explanations, growth in the Initiative State activity would uncorrel with the 

discovery of new, possibly profitable land area, but it would not necessarily 

be caused by those discoveries. 

In the first class of explanations, increases in land area are a neces- 

sary and sufficient condition for the growth of Initiative State activity, 

a condition which might be termed a trigger effect. 

explanations, growth in Initiative State activity may proceed in the absence 

of new land area because expansion is predicated on profit margin determinations. 

In the second class of 
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C l e a r l y ,  these two classes of exp lana t ions  can be tes ted by r e l a t i n g  develop- 

ment a c t i v i t i e s  i n  t h e  I n i t i a t i v e  State  t o  t h e  d i s t r i b u t i o n  of  such a c t i v i t y  

ove r  t h e  geography of t h e  Imperial Val ley  a c r o s s  t i m e .  

L e t  u s ,  t hen ,  examine t h e  growth of t h e  land area over the period under 

Th i s  d i s c u s s i o n  u t i l i z e s  t h e  g raph ic  p r e s e n t a t i o n  conta ined  in map s tudy .  

p la te  #l. 

t h e  geothermal leases found i n  t h e  p u b l i c  record  du r ing  a s i g n i f i c a n t  pe r iod  

i n  t h e  development under s tudy .  Map p l a t e  # l a  con ta ins  t h e  leases found 

f o r  t h e  pe r iod  1958 through 1962; map p l a t e  # l b  p r e s e n t s  t h e  f i r s t  develop- 

Each of t h e s e  ove r l ays  is a photographic  reproduct ion  of a p l o t  of 

m e n t a l  p e r i o d ,  1963-1964; #IC c o n t a i n s  t h e  leases found i n  t h e  subsequent  

slow p e r i o d ,  1965-1968; and #Id e x h i b i t s  t h e  second development p e r i o d ,  l e a s i n g  

which occurred  between 1969 and 1973. The c o l o r  coding scheme i s  provided 

t o  a l low t h e  reader t o  " t rack",  t h e  movement of t h e  development between those  

pe r iods .  Th i s  may be done by a l lowing  a l l  of t h e  ove r l ays  t o  r e s t  on t h e  base 

map. 

Our examinat ion of t h e  growth of geothermal steam l e a s i n g  begins  wi th  

t h e  year  1958. We do not argue that significant geothermal development has 

only  occurred  s i n c e  t n a t  date .  I t  i s  l i k e l y ,  however, t h a t  developmental  

a c t i v i t y  p r i o r  t o  our  a n a l y t i c a l  pe r iod  w a s  conf ined  t o t a l l y  t o  t h e  a r e a  

around t h e  S a l t o n  Sea. Evidence f o r  t h i s  a s s e r t i o n  can be found i n  map 

p l a t e  # l a ,  which shows t h a t  dur ing  t h e  p e r i o d  1958 through 1962 only  one lease 

w a s  recorded o u t s i d e  o f  t h e  S a l t o n  anomaly area. The l e s s o r ,  Joseph I.  O ' N i e l  

and P a r t n e r s h i p ,  never t r a n s a c t e d ,  i n  t h a t  or l a t e r  t ime p e r i o d s ,  another  

l e a s e  o u t s i d e  of t h e  S a l t o n  anomaly area. O t h e r  than  t h a t  one element ,  

w e  f i n d  no l e a s i n g  i n  a r e a s  o t h e r  than  t h e  S a l t o n  Sea r eg ion  p r i o r  t o  1963. 
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The p e r i o d  between 1958 and 1962 was desc r ibed  i n  Sec t ion  Four as 

a slow p e r i o d  i n  t h e  geothermal development, w i th  l e a s i n g  confined to small 

companies. I t  w i l l  become c l e a r  i n  t h i s  s e c t i o n  t h a t  a p a t t e r n  i s  estab- 

l i s h e d  over  t h e s e  s l o w  p e r i o d s .  For t h e  most p a r t ,  w e  f i n d  t h a t  r a p i d  growth 

i n  I n i t i a t i v e  S t a t e  a c t i v i t y  i s  c o r r e l a t e d  with t h e  appearance of new and 

powerful c o r p o r a t e  i n t e r e s t s .  Slow pe r iods  a r e  c h a r a c t e r i z e d  by small i n v e s t -  

ments by small  companies confined p r i n c i p a l l y  t o  t h e  Sa l ton  anomaly area. 

The per iod  between 1958 and 1962 i s  such  a t i m e .  

The next  s a l i e n t  time p e r i o d  found i n  Sec t ion  Four occurred between t h e  

y e a r s  1963 and 1964. The marked i n c r e a s e  i n  t h e  amount of I n i t i a t i v e  S t a t e  

a c t i v i t y  w a s  r e l a t e d ,  it seems, w i th  t w o  even t s  t h a t  occurred s imultaneously 

du r ing  t h a t  t ime: t h r e e  important  new a r e a s  of geothermal p o t e n t i a l  were 

discovered and l e a s e d  during t h a t  p e r i o d ,  and,  s e v e r a l  powerful new companies 

became involved i n  t h e  development. Map p l a t e  # l b  d i s p l a y s  t h i s  a c t i v i t y .  

Beginning e a r l y  i n  1963, F l e e t  O i l  Company, a Long Beach, C a l i f o r n i a  

based f i r m ,  began t r a n s a c t i n g  l e a s e s  i n  an a r e a  a d j a c e n t  t o  t h e  East Hiqhl ine 

Canal and west of t h e  p r e s e n t , E a s t  Mesa anomaly, as w e l l  as i n  an  area 

a d j a c e n t  to t h e  West S ide  Main C a n a l  t o  t h e  extreme southwest of t h e  p r e s e n t  

Heber anomaly. During t h e  same y e a r ,  Magma Energy C o . ,  a Nevada based corpo- 

r a t i o n ,  and Ea r th  Energy Co., a s u b s i d i a r y  of IJnion O i l  C o . ,  also became more 

a c t i v e :  t h e  former i n  t h e  S a l t o n  anomaly area, t h e  l a t t e r  i n  t h e  g e n e r a l  

a r e a  occupied by F l e e t  O i l  Co. I n  t h e  fol lowing y e a r ,  1964, Standard O i l  Co. 

of C a l i f o r n i a ,  became a c t i v e l y  involved i n  t h e  development. Th i s  company's 

l e a s i n g  e f f o r t s  were concen t r a t ed  on what are  now c a l l e d  t h e  Brawley and Heher 

anomalies.  They p a i d  only s c a n t  a t t e n t i o n  t o  t h e  a r e a s  mapped by small  inves-  

t o r s  i n  t h e  S a l t o n  r eg ion  and t o  a r e a s  mapped by  F lee t  Oil C o .  
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A s  suddenly as i t  had begun, t h e  1963-64 development ended. F o r  ar. 

unknown reason ,  new l e a s e  a c q u i s i t i o n s  by Standard O i l ,  Maqma Energv, ar;d 

Ear th  Energy companies reduced t o  a mere t r i c k l e  i n  t h e  l a t t e r  p a r t  of 1964 ,  

s topping completely i n  t h e  e a r l y  p a r t  of 1965. This  s i t u a t i o n  remained i n  

e f f e c t  f o r  fou r  y e a r s .  

W e  liave d e s c r i b e d ,  i n  e f f e c t ,  one f u l l  cyc le  of t h e  development. I t  

seems t o  have a l l  of t h e  earmarks of t h e  phenomenon summarized by t h e  f i r s t  

c l a s s  of e x p l m a t i o n s  mentioned e a r l i e r .  Inc reases  i n  a c t i v i t y  i r  t h i s  

inscailce ‘.?.re c o r ~ e l a t e d  with t h e  d i scove ry  of new land a r e a s  and t h e  end of 

development IS aLrupt and appa ren t ly  f i n a l .  Such f i n d i n g s  suggest  t h a t  some 

insurmoui-1tab1.e problems were d i scove red ,  and t h e s e  problems caused t e r m i n a t i o n  

of developnient a c t i v i t y .  One nagging f a c t ,  however, remains unexplained. 

Few of t h e  l e a s e s  t r a n s a c t e d  du r ing  t h e  1963-64 development were qu i t c l a imed  

o r  had e x p i r a t i o n  d a t e s  t h a t  allowed them t o  t e rmina te  i n  l e s s  than a f i v e -  

year  p e r i o d .  Reca l l  t h a t  i n  Sec t ion  Three on l e a s i n g  and l e g a l  a s p e c t s ,  

w e  s a i d  t h a t  f a i l u r e  t o  develop a lways  r e s u l t e d  i n  a monetary pena l ty  t o  t h e  

l e s s o r .  T h i s  means t h a t ,  a t  a p e n a l t y ,  t h e  lessors i n  t h e  1963-64 development 

cont inued t o  hold t h e  p r o p e r t y  acqu i r ed  du r ing  t h e  p e r i o d ,  long a f t e r  I n i t i a t i v e  

S t a t e  a c t i v i t y  had ceased. I t  seems p o s s i b l e ,  i f  n o t  p robab le ,  t h e n ,  t h a t  t h e  

development w a s  l e f t  dormant r a t h e r  t han  terminated du r ing  t h e  p e r i o d  fol lowing 

1964. 

Map p l a t e  #IC i s  a p l o t  of t h e  l e a s e s  t h a t  were t r a n s a c t e d  f o r  t h e  y e a r s  

1965 through 1968. I t  can r e a d i l y  be seen t h a t  l e a s i n g  du r ing  t h i s  four-year  

p e r i o d  was aga in  slow, confined t o  s m a l l  companies, and concen t r a t ed  i n  t h e  

S a l t o n  anomaly area. Th i s  p e r i o d  i s ,  Q €  cour se ,  s imilar  i n  t h e s e  r e s p e c t s  t o  

t h e  t i m e  p r i o r  to 1963. 
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I n  e a r l y  1969, Standard O i l  Co .  of C a l i f o r n i a  amassed 35 l e a s e s  i n  

a s i n g l e  month. This  f a c t  i s  underrepresented i n  our map because most of 

t h e s e  leases d i d  n o t  c o n t a i n  p r o p e r t y  d e s c r i p t i o n s .  The few t h a t  d i d ,  however, 

were l o c a t e d  i n  t h e  Heber a r e a .  Th i s  massive a c q u i s i t i o n  marked t h e  beginning 

of what w e  have c a l l e a  t h e  second development ( s e e  map p l a t e  #Id). 

The 1963 development w a s  d i f f e r e n t  from t h e  f i r s t  a long  an extremely 

No new land a r e a  was involved i n  t h i s  developmental important  dimension. 

p e r i o d .  Leasing a c t i v i t y  took p l a c e  over  e x a c t l y  t h e  same land a r e a  t h a t  had 

been involved i n  the  1963-64 development. Like t h e  f i r s t  development p e r i o d ,  

however, new and powerful co rpora t e  i n v e s t o r s  were in t roduced  t o  t h e  develop- 

ment. Th i s  t i m e ,  t h r e e  new companies became a c t i v e .  

Tne f i r s t  t o  appear was Union O i l  Company, w i th  i t s  f i r s t  l e a s e  t r a n s -  

a c t e d  i n  1970. Examination of map p l a t e  # I d  shows t h a t  Union O i l  has tended 

t o  sp read  i t s  l e a s e s  evenly over  t h e  geothermal anomaly a r e a s  i n  t h e  Imper i a l  

Val ley.  

t h a t  have p r e v i o u s l y  been desc r ibed .  Moreover, Union O i l ' s  a c q u i s i t i o n s  from 

month t o  month appear t o  be p a r t  of a c a l c u l a t e d  e f f o r t  t o  accomplish precisely 

t h i s  end. 

The company ho lds  a l a r g e  number of leases on each of t h e  anomalies 

I n  1971 ,  leases f o r  A t l a n t i c  Oil Company, a Denver, Colorado based f i r m ,  

and Southern P a c i f i c  Land Company (SPLC), a component of t h e  Southern P a c i f i c  

Ra i l road  complex, began t o  appear i n  t h e  p u b l i c  r eco rd .  The r e l a t i o n s h i p  of 

t h e s e  two companies --- A t l a n t i c  and SPLC --- t o  one ano the r  w i l l  be d i s c u s s e d  

more f u l l y  i n  Sec t ion  S ix .  I t  can be seen i n  map p l a t e  # I d  t h a t  t h e s e  two 

companies have concen t r a t ed  t h e i r  e f f o r t s  almost t o t a l l y  i n  t h e  S a l t o n  anomaly 

a r e a .  
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I n  a d d i t i o n  t o  the  appearance of new deve lope r s ,  i t  can a l s o  he seer. =?-.et 

t h e  more e s t a b l i s h e d  i n t e r e s t s  i n  t h e  development --- Standard,  Yasma and 

v a r i o u s  smaller i n t e r e s t s  --- a l s o  became much more a c t i v e  du r ing  t h i s  p e r i o d .  

T h e i r  a c t i v i t y ,  however, does n o t  account €or  t h e  extreme growth i n  what we 

have monitored i n  development p e r i o d s .  A comparison of l e a s i n g  a c t i v i t y  by 

new developers  i n  t h e  p e r i o d s  when t h e  I n i t i a t i v e  S t a t e  i s  growing w i t h  t h e  

l e a s i n g  a c t i v i t y  of t h e  o l d  developers  €or t h e  same time p e r i o d s  i n d i c a t e s  

t h a t  t h e  l a r g e s t  amount of growth i s  a t t r i b u t a b l e  t o  new companies i n  both 

developments. 

5 .3  Summary 

Two 'd i s t inc t  development p e r i o d s  have occurred s i n c e  1958, and they  a r e  

c h a r a c t e r i z e d  by cer ta in  common a s p e c t s  of a c t i v i t y .  I n  each p e r i o d ,  new and 

powerful c o r p o r a t e  i n t e r e s t s  have begun a c q u i r i n g  l e a s e s .  A c t i v i t y  i n  each 

p e r i o d  concen t r a t ed  on t h e  same land a r e a .  The s i m i l a r i t i e s ,  however, krea'l 

down beyond t h i s  p o i n t .  The 1963-64 development w a s  a s s o c i a t e d  wi th  t h e  

d i scove ry  of new and p o t e n t i a l l y  u s e f u l  geothermal r e source  a r e a s .  The 

1969-73 development, however, w a s  no t .  Many of t h e  i n v e s t o r s  who took part 

i n  earlier developments, R.W. Cypher, F lee t  O i l  C o . ,  and a h o s t  of o t h e r s ,  were 

involved i n  t h e  1964 development b u t  were n o t  involved i n  t h e  1969-73 p e r i o d .  

L e t  u s  now cons ide r  i n  more d e t a i l  t h e  two a l t e r n a t i v e  sets of arguments 

which could e x p l a i n  t h e  s i t u a t i o n  of two d i s t i n c t  p e r i o d s  of development. 

These gene ra l  arguments have been termed t h e  "mirage e f f e c t "  exp lana t ion  and 

t h e  " p r o f i t  de t e rmina t ion"  exp lana t ion .  I n  t h e  1963-64 development p e r i o d ,  

growth w a s  c o r r e l a t e d  wi th  t h e  d i scove ry  of new land a r e a  and t h e  i n i t i a t i o n  

of a c t i v i t y  by s e v e r a l  new and powerful co rpora t e  i n t e r e s t s .  I n  t h e  absence 

/ 
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of knowledge concerning t h e  remainder of t h e  p e r i o d  under s tudy  , w e  miq’it 

t e  tempted to  conclude t h a t  t.he “mirage e f f e c t ”  c x p l a n a t i o n  e f f e c t i v e l y  sun- 

marizes  t h e  form of the development. Data from the 1905 through i36E p e r i o d ,  

iiowcvcr, i n d i c a t e s  t h a t  w h i l e  a c t u a l  l e a s i n g  s topped,  t h e  l e a s e s  a l r e a d y  i n  

effect were n o t  qu i t c l a imed .  I f  the. r e source  had disappeared under close 

t e c ~ l ; l i < d ; ~ i  sc ru t i . ny ,  deve lope r s  w c ) u l d  riot have cont inued t o  hold leases  f o r  i t .  

To (30 so  wouiu  have been an unnecessary expend i tu re  of f i n i t e  r e sources .  

By mail-ltairiing t h e i r  vclrious l e a s i n g  agreements and, t h u s ,  t h e  o p t i o n  of 

Yurther development , the companies involved demonstrated an i n t e r e s t  in 

r e s a u r c e  development. The i r  behavior  sugges t s  a b e l i e f  on t h e  pa r t  of 

mandgement of t h e s e  compariies t h a t  t h e  r e s o u r c e  would prove t o  be c f  v a l u e  a t  

some f u t u r e  d a t e .  The d e c l i n e  of  I n i t i a t i v e  S t a t e  a c t i v i t y  between 1965 and 

1969 cannot be a t t r i b u . t e d  t o  our  f i r s t  s e t  of possible e x p l a n a t i o n s .  I f  it 

had been shown t h a t  t h e  r e source  d i d  n o t ,  i n  f a c t ,  e x i s t ,  companies would 

haw: quitc1,iimed t h e i r  leases. Some such q u i t c l a i m i n g  d i d  occur d u r i n g  i96S- 

68, of cour se ,  b u t  n o t  on a scale t o  be expected had t h e  resource been shown 

n o t  t o  e x i s t .  

Unlike t h e  ea r l i e r  period, t h e  1969-73 development w a s  n o i  correlated 

w i t h  t h e  d iscovery  of new and p o t e n t i a l l y  u s e f u l  r e s o u r c e  areas.  I t  took place 

O V ~ L -  tile same areas t h a t  had been involved i n  t h e  1963-64 pe r iod .  Moreover, 

most of t h e  leases t r a n s a c t e d  i n  t h e  1963-64 p e r i o d  were s t i l l  i n  e f f e c t  i n  

1963 (and remain i n  e f f e c t  t o d a y ) .  Without going i n t o  d e t a i l  i n  t h i . s  s e c t i o n  

on t h e  a c t u a l  de te rminants  of t h e  growth of  I n i t i a t i v e  S t a t e  a c t i v i t y  i n  the 

geothermal developments, it seems c lear  t h a t  a t t e n u a t i o n  i n  t h e  growth of 

such a c t i v i t y ,  g iven  our  f i n d i n g s  i n  t l i i s  s e c t i o n ,  i s  more l i k e l y  r e l a t e d  t o  



s t r u c i t u r s l  arid dynamic c h a r a c t e r i s t i c s  of t h e  e l e c t r i c a l  energy market i n  the 

S t a t e  of C a l i f o r n i a  than  t o  t h e  a v a i l a b i l i t y  of t h e  geothermal r e source  i n  u sab le  

q u a n t i t i e s  i n  t h e  Imper i a l  Val ley.  

W e  se t  o u t  i n  t h i s  s e c t i o n  t o  d e s c r i b e  t h e  d i s t r i b u t i o n  of geothermal 
1 

- l e a s e s  over t h e  geography of t h e  Imperial  Val ley.  The t h r u s t  of t h e  t r e a t -  

ment has concerncd i t s e l f  w i th  d e s c r i b i n g ,  f i r s t ,  t h e  e x t e n t  and l o c a t i o n  of 

aid. %lie <ires involved i n  t h e  development. W e  have found t h a t  t h e  development 

h a s ,  over t i m e ,  c l u s t e r e d  around s p e c i f i c  p o i n t s  i n  t h e  Imperial  Val ley and 

t h a t  t h e s e  p o i n t s  c l o s e l y  correspond t o  government e s t i m a t e s  of t h e  p o s i t i o n s  

O F  t:le geothermal anomalies l o c a t e d  on p r i v a t e  land i n  t h e  r eg ion .  We have 

concluded from t h e s e  f a c t s  t h a t  a t  l e a s t  enough information concerning t h e  

p o s i t i o n  dnd s t r e n g t h  of t he  r e source  has  been gene ra t ed  by developers  t o  

r e q u i r e  them t o  s e l e c t i v e l y  d i s t r i b u t e  t h e i r  lease holdings over t h e  Imper i a l  

Val ley.  We found however, t h a t  t h e r e  seems t o  be l i t t l e  agreement among 

t h e  v a r i o u s  developers  as  t o  t h e  d e s i r a b i l i t y  of l e a s i n g  i n  spec i f ic :  a r e a s .  

Common s e n s e ,  of cour se ,  would have argued for t h e  same conclusion s i n c e  

l e a s i n g  i n  t h e  amounts t h a t  w e  have described w o u l d  constitute an a b s u r d i t y  

i n  t h e  absence of some yery c l e a r  estimates of t he  l o c a t i o n  and s t r e n g t h  o f  

t h e  r e source .  W e  f e e l  however, t h a t  t h e  t r u e  va lue  of such an a s s e r t j o n  i s  

i n  t h i s  i n s t a n c e  b e t t e r  t e s t e d  than  assumed. 

Secondly, w e  have exalnined t h e  growth of t h e  development over t h e  geographic 

area as t h a t  growth re la tes  t o  our f i n d i n g s  wi th  r ega rd  t o  t h e  growth of t h e  

development over t i m e .  Seve ra l  i n t e r e s t i n g  f i n d i n g s  r e s u l t e d  from t h i s  con- 

p a r i s o n .  F i r s t ,  w e  determined t h a t  9 of t h e  now Known Geothsrmal iiesource 

Areas i n  t h e  Imperial  Val ley were mapped p r i o r  t o  1965. 

t h e  pe r iods  i n  t h e  development have tended t o  be c y c l i c a l  i n  t h e  sense t h a t  

Second, we found t h a t  



periods of rapid growth in Initiative State activity have been correlated 

with the appearance of new and relatively powerful corporate actors an2 that 

coincident to this appearance the "older" powerful corporate actors tend to 

reactivate their leasing campaigns. Coincident here is meant in the strictest 

sense of the term; we have not determined that one preceeds the other. Slow 

periods, on the other hand, are characterized by small and relatively 

powerless interests leasing small parcels, in and around the Salton anomaly 

area. 

Since all of the geothermal territory was mapped prior to 1965, the 

1969 upsurge in leasing activity cannot be related to the discovery of new 

resource areas, Where this explanation is ruled out, we feel it is extremely 

likely that the 1969 development was caused by changes in the energy 

market in California, making geothermally produced steam more competitive 

with other energy sources. This argument is considered in rull in Section 

Seven. 



5.4 F,eferences 





6.1 Classification of Companies 

In the 1.5 years which comprise the time period under study, 1958-1973, 

over 20  companies have engaged in lease acquisition activities in the 

Imperial Valley. 

a particular focus on geothermal energy to large, major energy production and 

These companies range from relatively small entities with 

utilization corporations. The follcwing lists those lessees active in the 

Imperial Valley over this time period whose names appear in the public 

record : 

1. 
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  
8 .  
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
2 0 .  
21. 

As 

American Petrofind Exploration Company 
Atlantic Oil Company 
Central California Oil Company 
Crocker Citizens National Bank 
Earth Energy , I r i c .  
Fleet Oil Company 
Geothermal 
Gulf Oil Company of California 
Imperial Thermal Products, Inc. 
Magma Energy, Inc. 
Magma Power Company 
Joseph I. O'Neill Partnership 
Q.B. Resources, IRC. 
Richfield O i l  Company 
R.W. Cypher and Company 
Ryan Oil Company 
Southern Pacific Land Company 
Standard Oil Company of California (Chevron) 
Union oil Company of California 
V.T.N., Inc. 
Western Geothermal, Inc. 

apparent from perusal of this list, the companies involved in geothermal 

leasing activities include a variety of corporate types. There are, in the first 

place, large oil companies, such as Standard (Chevron) and Union. Their acti- 

vities in the Imperial Valley appear to be supplementary to their other energy 

development activities; that is, their interest in geothermal resources seems 

distinctly secondary and perhaps complementary to their efforts in finding and 

developing fossil fuel resources. From this perspective it can be argued that 
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these companies, despite their substantial financial and administrative 

resources, are not assuming a leading position vis the technological devel- 

opments necessary for producing electricity from the Imperial Valley's " w e t  

steam'' geothermal resource. 

company has indicated that his company's policy does not include increased 

capital commitments to its research and development unit for solution of 

technical problems currently associated with production of the Imperial 

Valley's geothermal resource. Rather, it is his company's intention to 

await such solutions based on either his company's R&D work, at present funding 

levels, or improvements found by other companies, specifically those more 

wholly devoted to geothermal development. 

our earlier findings and conclusions. By committing only those financial 

resources necessary to maintain leases on KGRA's and relatively minor amounts 

for internal R&D work, these companies are in a position to begin fairly 

rapid development and production activity once technical and other p r o b l e m  

are overcome. At the same time, their capital investments are enough tnat 

they can wait for considerable periods of time before initiating such activity 

without seriously depleting their financial and administrative resources. 

At least one representative of a major 011 

Such a position is consistent with 

Another category of companies evident from a review of those active in 

leasing consists of small oil companies, such as Central California Oil 

Company, Fleet Oil Company, and Ryan Oil Company. These companies do not 

appear to have the resources necessary to solve technological problems. From 

public records, corporate records made public, and telephone interviews, it 

is apparent that these companies are making no R&D commitments to problems 

associated with geothermal resource development. 

collectively, the lease holdings of these companies are relatively small, and 

none of the smaller oil companies has applied for exploration permits with the 

Both individually and 
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County of Imperial. 

oil company has acquired and maintained leases for future assignment to 

larger companies. 

prove this point, that these smaller companies have acquired leases for two 

reasons: 1) for future assignment to other, larger corporate entities, and 

2 )  for speculative reasons, that is, the acquisition of leases for the pur- 

pose of future assignment, at a profit, to other companies. 

It should be noted that in at least two cases, a smaller 

It is possible, though our research does not conclusively 

A third grouping can be described: those companies which are based 

solely or primarily on geothermal development. 

most critical group for  future development of the resource. Certain of these 

companies devote all their R&D commitments to technological problems associ- 

ated with geothermal production. 

generally to be a major obstacle to development, a point which will be 

addressed more fully later in this paper.) An example of such R&D efforts 

is the Magmamax (generating) process developed by Magma Energy. Essentially 

a binary-fluid power generating system, Magmamax is of considerable importance 

given the wet-steam resource in the Imperial Valley which is characterized by 

heavy brine contents. Such a resource, unlike a vapor-dominated system, 

flashes both hot water and steam when tapped. In the Imperial Valley gener- 

ally, and the Buttes anomoly particularly, the hot water carries with it a 

heavy residue of corrosive brines which seriously diminish the generating 

life of traditional production systems. Magmamax, by utilizing a binary-fluid, 

heat exchanger process, tends to minimize these technological problems and thus 

make development a greater possibility. 

These companies may be the 

(Technological problems are considered 



In addition to the specific technical improvements which have resulted 

from geothermal-oriented companies' actions, such companies as Magma Power, 

Magma Energy, and Imperial Thermal Products are looked to by other companies 

for solutions to other technological problems. Several representatives of 

major oil companies (who requested that they not be directly quotedl at the 

National Conference on Geothermal Energy (Palm Springc, California, May, 1973) 

indicated that their companies were waiting for geothermal-oriented companies 

to solve the technological problems of geothermal resource production before 

their companies would commit themselves beyond the Initiative State. 

A fourth class of lessees consists of those companies and individuals 

who are not associated with energy production outside the Imperial Valley. 

This group includes R.W. Cypher, Joseph I. O'Neil, and Southern Pacific Land 

Company. 

Attempts were made to directly contact certain of these companies, but it was 

discovered that some companies no longer exist and representatives of others 

Little information could be obtained regarding some of these lessees. 

indicated no knowledge of their companies lease holdings. From this it 

appears that most of the companies in t h i s  c lass  acted in a speculative manner 

with regard to geothermal lease acquisition, intending merely to hold leases 

until such time as they could profitably assign their holdings to other 

companies more interested in development. This does not, however, appear to 

be the case for Southern Pacific Land Company. Discussion of SPLC's activities 

will be considered more fully in Section 6.2. 

6.2 Analysis of Major Leaseholders 

Rather than providing analysis on all the companies holding geothermal 

leases in the Imperial Valley, it was decided, for reasons outlined below, to 

concentrate on the principal leaseholders. In part this decision reflects the 



g e n e r a l  s ense  of t hose  who are a c t i v e  i n  t h e  geothermal field t!!at any 

i n c r e a s e  i n  a c t i v i t y  beyond t h e  I n i t i a t i v e  S t a t e  w i l l  r e s u i t  from decis1or.s 

taken by those  f i r m s  holding t h e  l a r g e s t  pe rcen tages  of l e a s e s .  

development t o  p r o g r e s s  i n t o  p roduc t ive  s t a g e s ,  it w i l l  be necessary f o r  l a r g e  

a r e a s  t o  be brought  i n t o  product ion a t  t h e  same t i m e .  Smaller companies do 

n o t  posses s  t h e  l e a s e  ac reage ,  nor do they posses s  t h e  necessary c a p i t a l  or 

t echno log ica l  a b i l i t i e s ,  t o  f o s t e r  such l a r g e  s c a l e  a c t i v i t y .  On t h e  o t h e r  

hand, fou r  e n t i t i e s  --- Standard O i l  Company of C a l i f o r n i a  (Chevron) ,  Union 

G i l  Company, Magma Power Company and Magma Energy, I n c . ,  and Southern P a c i f i c  

Land Company --- c u r r e n t l y  hold t i t l e  t o  over 7 5  p e r  c e n t  of t h e  t o t a l  p r i v a t e  

l ands  under geothermal l e a s e .  These compmies ,  each holding r e l a t i v e l y  l a r g e  

amounts of acreage under lease,  a r e  t h e  ones who cou ld ,  upon moving t h e i r  

a c t i v i t i e s  i n t o  t h e  Exp lo ra t ion  and Product ion S t a t e s ,  develop t h e  r e source  

i n  s u f f i c i e n t l y  l a r g e  q u a n t i t i e s  t o  e n t i c e  u t i l i t y  companies t o  commit t h e  

r e q u i s i t e  f i n a n c i a l  and a d m i n i s t r a t i v e  r e sources  rjecessary t o  p roduc t ion  and 

d i s t r i b u t i o n  of e l e c t r i c i t y  based on t h e  r e source .  

For geothermal 

This analysis, t h e n ,  . t reats t h e  major l e a s e h o l d e r s  a long dimensions of 

s i z e  of ho ld ings ,  l o c a t i o n  of leases,  and c u r r e n t  s t a t e  of development of 

those leases. The companies considered are:  Standard O i l  Company of C a l i f o r n i a  

(Chevron),  Union O i l  Company, Magma Power Company and Magma Energy, I n c . ,  and 

Southern P a c i f i c  Land Company. It  should be noted t h a t  t h e s e  ana lyses  are n o t  

i n  any way exhaus t ive  t r ea tmen t s  of t h e  companies involved; r a t h e r ,  an e f f o r t  

has  been made only t o  p r e s e n t  t h e  information r e l e v a n t  t o  understanding c u r r e n t  

lease holdings by t h e s e  companies i n  t h e  Imper i a l  Va l l ey  and t o  r e l a t e  such 

information g e n e r a l l y  t o  known a c t i v i t i e s  of t h e s e  companies i n  o t h e r  a r e a s  and 

o t h e r  a c t i v i t i e s .  A l i s t i n g  of t hose  major company ho ld ings  which have progressed 

t o  t h e  Exp lo ra t ion  S t a t e  is contained i n  Appendix Three.  



T h i s  d i s c u s s i o n  u t i l i z e s  t h e  g raph ic  p r e s e n t a t i o n  conta ined  i n  map plate 

t i2, which i s  inc luded  i n  Sec t ion  F ive .  Each of  t h e  fou r  o v e r l a y s  i s  a p:iot$- 

g r a p h i c  r ep roduc t ion  of  a p l o t  of  t h e  geothermal leases found i n  t h e  

p u b l i c  record f o r  each of t h e  f o u r  companies examined i n  t h i s  s e c t i o n .  

p l a t e  #2a c o n t a i n s  t h e  leases found f o r  Standard O i l  Company of C a l i f o r n i a  

(Chevron); map p l a t e  # 2 b  shows t h e  ho ld ings  of t h e  Union O i l  Company; map 

p l a t e  4 2 c  contair is  t hose  leases he ld  by Magma Energy, Inc .  and Magma Power  

Company; aiid map p l a t e  # 2  shows those  leases he ld  by t h e  Southern P a c i f i c  

Land Company and A t l a n t i c  O i l  Company. 

Map 

I 

6.2a S tandard  O i l  Company of C a l i f o r n i a  (Chevron) 

Standard w a s  t h e  f i r s t  of t h e  l a r g e  o i l  companies t o  a c q u i r e  geothermal  

leases i n  t h e  Imperial Va l l ey ,  i n i t i a t i n g  a c t i v i t y  i n  1964. During t h a t  year, 

Standard secured  dpyroximately 62 per c e n t  of i t s  p r e s e n t  t o t a l  of 1 2 4  l e a s e s .  

Following t h a t  i n i t i a l  a c t i v i t y ,  Standard d i d  n o t  complete ano the r  lease 

i-greement u n t i l  1969, a t  which t i m e  i t  nego t i a t ed  r i g h t s  f o r  ano the r  26  pel- 

c e n t  of i t s  t o t a l  leases.  The remaining 1 2  p e r  c e n t  of S t a n d a r d ' s  leases 

have been ga the red  f a i r l y  evenly over  t h e  y e a r s  1970-73. 

Two po in t s  need t o  be s t r e s s e d .  F i r s t ,  t h e r e  i s  a f ive -yea r  gap between 

t w o  b u r s t s  of lease a c q u i s i t i o n  a c t i v i t y  on t h e  par t  of  Standard (1964-69). 

The reasons fo r  t h i s  p e r i o d  of quiescence  are n o t  f u l l y  known, though s o m e  

a n a l y s i s  w a s  p u t  forward i n  Sec t ions  4.2 and 5 . 2 .  I t  i s  c e r t a i n l y  p l a u s i b l e  

t h a t  S t anda rd ' s  l ack  of a c t i v i t y  i n  t h e  p e r i o d  1964 t o  1969 w a s  based on t h e  

s t a t e  of t e c h n o l o g i c a l  development du r ing  those  y e a r s ;  t h a t  i s ,  S t a n d a r d ' s  e a r l y  

a c q u i s i t i o n  of  leases may have been h a l t e d  due t o  t h e  unders tanding  t h a t  tech-  

n i c a l  problems prec luded  e a r l y  and r a p i d  development of t h e  resouce.  
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Second, Standard has  n o t  qu i t c l a imed  very many l e a s e s  over t h e  y e a r s ,  

and i t s  primary terms on leases a re ,  on t h e  average,  longer  than  any o t h e r  

major o i l  company's. Standard has n e g o t i a t e d  primary terms of 1 0  y e a r s  on 

some 63 p e r  c e n t  of i t s  leases, 2 0  y e a r s  on almost  26 p e r  c e n t ,  and h a s ,  a s  

a mean primary t e r m ,  a l e n g t h  of 1 2  y e a r s .  A t  t h i s  w r i t i n g ,  t h e n ,  excep t  for  

-zhc tew leLises which have been q u i t c l a i m e d ,  a l l  l e a s e s  with twenty-year terms 

remain e f f e c t i v e ,  as do most ten-year  l e a s e s ,  without  t n e  n e c e s s i t y  of s t anda rd  

engaging i n  t hose  a c t i v i t i e s  a r e  a l luded  t o  i n  Sec t ion  3 . 1  for extending t h e  

l i f e  of l e a s e s .  

From t h e s e  t w o  se ts  of f a c t s ,  S t a n d a r d ' s  a c t i v i t i e s  are c o n s i s t e n t  w i t h  

t h e  argument s e t  o u t  e a r l i e r ,  t h a t  t h e  l u l l  i n  l e a s e  a c q u i s i t i o n  ra tes  between 

1965 and 1969 r e f l e c t  a p a t t e r n  of de l ay  based on m a r k e t  c o n s i d e r a t i o n s  r a t h e r  

tllan any f a i l u r e  t o  prove t h e  r e source  o r  i t s  f u t u r e  m a r k e t a b i l i t y .  

Standard ho lds  t h e  r i g h t s  to approximately 18,600 a c r e s ,  w i th  an average 

lease s i z e  of 150 acres. I ts  ho ld ings  are concen t r a t ed  around t h e  Heber 

aiionnly, w i t h  a secondary c o n c e n t r a t i o n  on t h e  Brawley anomaly ( s e e  map p l a t e  2 a ) .  

I ts  a c t i v i t i e s  a r e  primarily res t r ic ted  t o  t h e  I n i t i a t i v e  S t a t e ,  b u t  from 

informaLion provided by t h e  County of Imperial Planning Department, Standard 

has begun, through a s u b s i d i a r y ,  Chevron O i l  Corporat ion e x p l o r a t o r y  d r i l l i n g  

procedures  on two w e l l s  i n  t h e  Heber area. 

6 .2b Union o i l  Company 

Union O i l  recorded i t s  f i r s t  leases i n  i t s  own name i n  1969, du r ing  which 

yea r  it acquired t h r e e  of i t s  c u r r e n t  136 leases i n  t h e  Imper i a l  Va l l ey .  

Over the nex t  t h r e e  y e a r s ,  it t r a n s a c t e d  t h e  remainder of i t s  leases. The 

s t i p u l a t i o n  t h a t  Union's a c t i o n  i n  1969 w a s  t h e  f i r s t  i n  i t s  own name i s  

important  due t o  t h e  r e l a t i o n s h i p s  of Union wi th  Ea r th  Energy, Inc .  a 
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s u b s i d i a r y  of Union which is  now d i s s o l v e d .  During 1963  and 1964 Ea r th  Energy 

w a s  q u i t e  a c t i v e  i n  a c q u i r i n g  lease r i g h t s  f o r  geothermal a r e a s  i n  tP.e Imperial 

v a l l e y .  P r i o r  t o  i t s  dissolvement ,  a number of l e a s e  assignments i nvo lv ing  

Ea r th  Energy were completed. F l e e t  O i l  Company assigned numerous l e a s e s  t o  

Ea r th  Energy which, i n  t u r n ,  ass igned many of t h e s e  leases,  as w e l l  as t?:ose 

o r i g i n a l l y  t r a n s a c t e d  Ly Ea r th  Energy, t o  Union and t o  Magma. C e r t a i n  o t h e r  

Ea r th  Energy ].cases were qu i t c l a imed .  T o  t h e  e x t e n t  t h a t  t h e s e  v a r i o u s  

t r d n s a c t i o n s  were p l aced  i n  t h e  p u b l i c  r eco rd ,  they have been noted i n  o u r  

d a t a .  'There dppear t o  have been, however, some E a r t h  Energy Leases t h a t  

were nc;t ass igned to  Union ( o r ,  a t  l e a s t ,  were no t  recorded)  which were assumed 

by Union upon t h e  d i s s o l u t i o n  of Ea r th  Enercjy. Many of t h e s e  leases,  according 

t o  Joseph Wilson I>€ Union O i l  Company, were then a s s igned  t o  o t h e r  companies, 

p a r t i c u l  driy Xagma Energy. While t h e s e  t r a n s a c t i o n s  , whenever they  were 

p l aced  i n  t h e  p u b l i c  r e c o r d ,  were taken i n t o  account  i n  our  information 

ga t l i e r ing ,  t h e  indp p l a t e s  show Ear th  Energy leases and Union leases a s  d i s t i n c t  

e n t i t i e s .  For  purposes  of a n a l y s i s ,  Ea r th  Energy leases should be c o n s i l e r e d ,  

i n  t h e  main ,  t o  belong to Union. 

Fo r ty  p e r  c e n t  of Union's leases have a five-year primary t e r m ,  5 2  p e r  

c e n t  a ten-year t e r m ,  and a mean f o r  a l l  leases of 7. '? years. There i s  no 

s p e c i f i c  exp lana t ion  for t h e s e  r e l a t i v e l y  s h o r t  l e a s e  t e r m s .  

Union, by a c q u i r i n g  i t s  l e a s e s  du r ing  t h e  second p e r i o d  of development a c t i v i t y ,  

expec t s  p roduc t ion  t o  begin w i t h i n  a r e l a t i v e l y  s h o r t  t i m e .  

t h a t  Union, by a c q u i r i n g  i t s  leases dur ing  t h e  second p e r i o d  of development 

a c t i v i t y ,  expec t s  p roduc t ion  t o  begin w i t h i n  a r e l a t i v e l y  s h o r t  t ime.  O r ,  it 

may be t h a t  Union 's  l a t e  e n t r y  i n t o  l e a s e  a c q u i s i t i o n  a c t i v i t y  has  f o r c s d  t h e  

company t o  secu re  l ands  which a r e  r e l a t i v e l y  marginal  w i th  regard t o  p roduc t ion  

I t  may be that 

O r ,  it may be 
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p o t e n t i a l .  

mii>imize t h e  e f f e c t  of a c q u i r i n g  marginal l and ,  it may be t h a t  Union c?id, n ~ f  

wish t o  make f u l l  and e x t e n s i v e  u s e  of t h e s e  procedures .  

While both qu i t c l a iming  and l e a s e  amendment procedures  should 

Union hc.lds r i g h t s  t o  approximately 2 8 , 6 2 0  s.cres (average l e a s e  s i z e  is 

2 1 8  ac rc s ) .  T h i s  f i g u r e  i n c o r p o r a t e s  l ands  under l e a s e  o r i g i n a l l y  t o  Es r t : - i  

Ei-iergjr b u t  w1;ich \:ere l a t e r  a s s igned  t.o 'Jnion. 

is around the Hehcr anomaly, w i t h  a secondary concen t r a t ion  on t h e  Brawley 

ariorrialy ( s e e  map p l a t e  2b). Again, according t o  Joseph Wilsor!, Union t r a n s -  

i;i:rrec: many of i t s  l e a s e s  i n  t h e  B u t t e s  a r e a  t o  ot'ser companies (precurnahly 

i:iclu<'irrg Magina Energy) wi th  t h e  expec ta t ion  t h a t  t h e s e  o t h e r  companies were 

i i ;  Let ter '  p o s i t i o n  t o  overcome t h e  v a r i o u s  t e c h n i c a l  problems a s s o c i a t e d  

Union 's  p r i n c i p a l  c o n c e n t r a t i o n  

w i t h  fhc: high s a l i n i t y  c o n t e n t  of t h e  r e source  i n  t h a t  a r e a .  

' , - i ~ i c n ' s  a c t i v i t y  i s  wholly confined t o  t h e  I n i t i a t i v e  S t a t e  except  €or 

t w  sites i n  t h e  Bu t t e s  fGr which t h e  company has  ob ta ined  e x p l o r a t o r y  pe rmi t s .  

~ . L C  :'agma Energy, Inc .  and Magma Power Company 

<k,ese two companies (considered i n  t h i s  analysis as a s i n g l e  e r - t i ty  ar.6 

r e f e r r e d  to as "Magma") are t h e  only l a r g e  leaseholders i n  t he  Imperial V a l l e y  

:fiosc p2rirrcipa1, perhaps sole, co rpora t e  focus i s  on geothermal r e source  

uevelopmcnt. 

heir; develop The Geysers i n  t h e  ea r ly  1960 ' s .  

Magma i s  experienced i n  t h i s  a c t i v i t y  due t o  i t s  e f f o r t s  t o  

!lagma was t h e  f i r s t  l a r g e  l ea seho lde r  t o  begin a c q u i r i n g  leases,  wi th  

t r a n s a c t i o n s  d a t i n g  frorn a t  least  1958. 

l ea seho ld ings ,  Magma acqu i red  38 p e r  c e n t  of t h e s e  leases from 19:E-1970. 

I n  1971, however, Magma acquired 47 p e r  cent of i t s  l e a s e s .  

a c t i v i t i e s  i n  t h e  e a r l y  arid mid-1960's c o n s i s t e d  of co - l eas ing  wi th  Ea r th  

Energy. 

t h e  remainder r e v e r t i n g  t o  Magma a lone .  

Cur ren t ly  having r i g h t s  t o  some 60 

Some of Maqma's 

Upon E a r t h ' s  demise, many of t h e s e  co - l eases  w e r e  q u i t c l a i n e d ,  w i th  



I t  i s  t h e  case f o r  MaCJmd, a s  i t  was f o r  Standard,  t h a t  l e a s i n g  ‘ c t i v i t y  

shows two d i s t i n c t  p e r i o d s ,  with minimal l e a s e  a c q u i s i t i o n  ciurinu tile ?SF:GZ 

1964 to 1969. 

S i x t y - s i x  p e r  c e n t  of Magma‘s l e a s e s  have primary terms of fj.ve yea r s  sr  

l e s s ,  wit.h a mean term pe r iod  f o r  a l l  l e a s e s  of 6 . 8  y e a r s ,  Ly f a r  t he  ShGrtCSt 

~ ~ t a i - ~  ;;rimdry term l eng th  of any of t h e  major l e a s e h o l d e r s .  

s i g n i f i c a n t  w h e n  ljnc r e a l i z e s  t h a t  Nagma i s  t h e  one e n t i t y  wh ch i s  iri to t h e  

Explor-dtion Stake i n  a l a r g e  way, having some 2 2  w e l l s  r e q u i r  ng exp lo ra to ry  

p e r m i t s .  These w e l l s  a r e  1.ocated on the  fol lowing anomalies:  S a l t o n  Sea,  

t h i r t e e n ;  Heher, f i v e ;  and Brawley, t h r e e .  

T h i s  is p a r t i c u l a r l y  

AS seen i n  map p l a t e  2c,  Magma has spread i t s  l e a s e s  throughout t h e  

Imperial  Valley anomalies,  no t  concen t r a t ing  i t s  holdings o n  one o r  t w o  

s p e c i f i c  a r e a s  a s  o t h e r  companies have. This  d i s p e r s i o n  of l e a s e s ,  t h e  

s h o r t  primary terms of l e a s e s ,  t h e  number of exp lo ra to ry  w e l l s ,  and t h e  

average s i z e  of i t s  holdings --- about 391 a c r e s  p e r  l e a s e ,  cons ide rak ly  

l a r g e r  t h a n  any o t h e r  p r i n c i p a l  company, and t o t a l i n g  approximately 2 0 ,  bCI0 

acres --- gives  credence to the general f e e l i n g  t h a t  Magma is t he  most 

l i k e l y  t o  move geothermal r e source  development i n t o  t h e  Production S t a t e .  

Magma seems t o  acquike widely d i spe r sed  l a n d s ,  s ecu res  r e l a t i v e l y  s h o r t  

primary t e r m s ,  and t h e n  moves r a p i d l y  t o  t e s t  t h e  p o t e n t i a l  of t h e  s i t e .  

I f  i t  proves v i a b l e ,  t h e  lease term can be extended through amendment. If 

it proves u n f e a s i b l e ,  then t h e  l e a s e  can be qu i t c l a imed  o r  allowed t o  e x p i r e  

without  i nvo lv ing  t h e  commitment of l a r g e  sums of c a p i t a l  on t h e  p a r t  of 

Magma. 
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I ; .  2tl Soii~lici:n P;icif i c  Land ConyJany 

' I 'hc l ease  a c t i v i t y  OF- Suu t l i e rn  P d c i f i c  :,and Company ( S P L C )  o f f e r s  z!-.e 

nost u i f i : i c u l t  s i t u a t i o n  t o  d n a l y z e ,  ;1 s i . t u a t i o r ;  r e s u l t i n g  from S P L C ' s  

nuri~e r ou  c; ag r e -me 11 t ;; w i t i-? cj t ti e r c o m p  n i e :j re y a r d i n u both t ne a c q U  i s i t i Gi i a: id 

dcveloimErit .  of g<:ot;i;cJrms. 1 I e s o u r c e s .  F u r t h e r ,  SPTC owns c:o:-isidcrai, IC p r c p c r t y  

i r i  i i , ~  I ~ l , ~ > c ~ i ~ l  Val ley, sorrie of i t  ( i i r e c t l y  , cjtiier i .ndirec:t1.y t h r o ~ i q h  Sil-i l  

t n t i  t.l.ec Southern P d c i f  i c  ' i r a i i s p f i r t a t i o n  <.mq;ar.y. 

' I ' ! . :c. r e l a t i o n s n i p  of SPLC w 5 . t k ;  o t i i e r  cc;rrtpaiii.es f i r s t  came to a t t e c t i o n  

i r i  t h i s  s t u d y  w i t i - i  t h e ,  f i n d i n g  t h a t  nazy leases h e l d  i n i t i a l l y  hy a t l a n t i c  

Oil. Compdfiy tiad been  a s s r y n e d  tc> SPLC. i\t i a n t i c  lias been  ii?.dcl.ded i n  lease 

accpis i  t ic ;n  1.11 the Watei-fowl Management Area , t h rough  a c t i o n s  t a k e n  wi t h  t h e  

S t a t e  Lands Comnl:;r; ion,  i-ioLdiiig a p p r o x i m a t e l y  3500 acres u n d e r  g e o t h e r m a l  

i easc  aric.: L i v i n g  a n o t h e r  960 acres  u n d e r  apul j.calij.on. A c c o r d i n g  t o  a n  

l i t l a r l t i c  Oi .I Company e x e c u t i v e ,  B I I  a g r e e m e n t  had t e e n  r e a c h e d  be tween  i i t l a n t . i c  

and SI'Li' whereby I i t 1 a n t . i ~  would o h t a i n  g e o t h e r m a l  l t a s e s  f o r  S!?K since t h e  

Latter  w i s h e d  to r e t a i n  a l o w  p r o f i l L e  i n  i r i i . t i a l  lease a c f 2 u i s i t i o n .  I n  a 

s u b s e q u e n t  telep;iiol>e i n t e r v i e w ,  i : a r l  ~ ~ 1 c ~ u l l c . c k i  of sprx i n d i c a t e d  t h a t  !lis 

corllpiliiy was also i r i  t ' ? v  process .of o b t a i n i n g  leases t h e n  h e l d  by Imperial 

'I'hermal P r o d u c t s ,  iric. The l a t t e r ' s  h o l d i n g s  lie p r i ~ m a r i l y  i n  t h e  S a l t o n  

Sea a rea ,  i n c l u d i n g  some 500 acres  i n  the W i s t e r  Waterfowl Management A r e a .  

' I 'his i n t e r v i e w  a1 SG yielded t h e  i n f o r m a t i o n  t h a t  SPLC c u r r e r i t i y  holds  

gecit i ierrnal l ease  r i g h t s  on a p p r o x i m a t e l y  3 '1 ,200  a c r e s .  ?<his makes SPLC's 

i !oldi i igs  the l a r g e s t  of a n y  ccmpany active i n  the I n p e r i a l  Valley. L,ands 

owned ! ~ y  SELC were n o t  c o n s i d e r e d  t o  have g e o t h e r n . a l  p o t e n t i a l .  Those  1 J n d s  

u n d e r  l e a s e  are a i . t u a l l y  co-leased, w i t h  S P K ,  S o u t h e r n  ( C a l i f o r n i a  E d i s o n  

L'GInpa!lT,', ?id P h i l l i p s  P e t r o l e u l n  e a c h  h a v i n g  d o n e - t h i r d  i n t e r e s t .  ?.!cCUllOCh 



s t a t e d  t h a t  t h e  t h r e e  companies f e l t  t h a t  by a c t i n q  with o t h e r  companies to 

o b t a i n  l a n d s ,  t h e  r e sources  and e x p e r t i s e  of each company could be zombir.ed 

i n  ways whicii might promote more r a p i d  development of t h e  r e source .  

While t h e  s i t u a t i o n  wi th  SPLC i s  somewhat u n c l e a r ,  c e r t a i n  facts do 

s t and  G u t .  Leases i n i t i a l l y  obtained by A t l a n t i c  and l a t e r  ass iqned t o  SPLC 

were garnered m o s t l y  during 1 9 7 1 ,  during which year A t l a n t i c  ob ta ined  91 per 

c e n t  of i t s  leases. These l e a s e s  have a mean primary term of 11 y e a r s .  

P a r t  of t h e  d i f f i c u l t y  wi th  addres s ing  SPLC's a c t i v i t i e s  more s p e c i f i c a l l y  

r e s u l t s  from t h a t  company's methods of f i l i n g  t r a n s a c t i o n s  i n  t h e  p u b l i c  

r eco rd .  E i t h e r  i t  does no t  record all a c t i v i t i e s ,  o r  i t  does so i n  ways so 

u n c h d r a c t e r i s t i c  t h a t  such a c t i v i t i e s  were not  uncovered by t h e  r e s e a r c h e r s .  

C e r t a i n l y  our  da ta ,  even allowing f o r  complete t r a n s f e r  of a l l  q t l a n t i c  and 

Imperial  Thermal Product l e a s e s ,  does no t  show 37,000 a c r e s  held by SPLC. 

Two p o i n t s  of p a r t i c u l a r  note  can be recognized,  however. F i r s t ,  t:'e majority 

of l e a s e s  known t o  be held by SPLC c o n c e n t r a t e  around the Saltor:  Sea area 

( s e e  map p l a t e  2 d ) .  Second, while  t he  company's a c t i o n s  remain p r i n c i p a l l y  

wi th in  t h e  I n i t i a t i v e  S t a t e  ( P h i l l i p s  Petroleum has d r i l l e d  t h r e e  t re l l s  f o r  

bihicki exp lo ra to ry  pe rmi t s  were r e q u i r e d )  , SPLC i s  t h e  only company which 

remains a c t i v e l y  involved i n  t h e  secu r ing  of a d d i t i o n a l  l e a s e s  and geothermal 

l ands .  
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7 . 2  Conclusions 

Experience t e l l s  u s  t h a t  t h e r e  are b a s i c a l l y  t h r e e  qtic:j : iLi7.s c;~;-:eZ 2). 

i n t e r e s t e d  c i t i z e n s  and policy-makers concerning t h e  geothermal ciieve l o p e n t  

i n  t h e  Imper i a l  Va l l ey .  F i r s t ,  what i s  t h e  s t a t u s  of t h e  devclopment o r ,  ho:.: 

far along i s  it? Second, why is t h e  s i t u a t i o n  thus  descr ibed  the way it i s  

o r ,  what i s  causing the development t o  be i n  i t s  c u r r e n t  c o n J i t i o n ?  And 

f i n a l l y ,  what,  i f  any th ing ,  might be done t o  f u r t h e r  has t en  o r  re ta rd  t h e  

growth of t h e  development i n  t h e  f u t u r e .  We tliirik t h a t  t h e  f i n d i n g s  of t h i s  

s tudy  shed  new l i g h t  on t h e  above t h r e e  q u e s t i o n s .  In p r e s e n t i n g  ou r  answers 

t o  t h e  above q u e s t i o n s  w e  w i l l  dlsc cons ide r  t.he answers t h a t  a r e  suggestec? 

by o t h e r  p e r s p e c t i v e s ,  arguing t!iat t h e i r  conc lus ions  arc  a t  l e a s t  part.iall. ,r 

i n v a l i d a t e d  by our  r e s e a r c h .  

7.2a P r e s e n t  S t a t e  of Geothermal Uevelopment i n  t h e  Imperial  Val ley 

Many estimates and conclusions about  t h e  p r e s e n t  state of development 

focus d i r e c t l y  on c u r r e n t  and planned product ion  s i t e s  f o r  e l e c t r i c i t y  sased 

on t h e  geothermal r e source .  From such a p e r s p e c t i v e ,  of cour se ,  deve lopzes t  

appears  v i r t u a l l y  n i l  a t  p r e s e n t ,  w i t h  o n l y  modes t  expectation that i t  will 

hecome s u b s t a n t i a l  i n  t h e  next  s e v e r a l  y e a r s .  

i n  o p e r a t i o n  i n  t h e  Imperial Val ley and, a t  t h e  t i m e  of t h i s  w r i t i n g ,  none a r e  

planned €or t h e  nex t  f i v e  y e a r s .  A t e s t  w e l l  i s  being worked by Magma, i n  

p a r t n e r s h i p  wi th  Standard O i l  of C a l i f o r n i a  and San Diego G a s  and E l e c t r i c .  

Y e t  even h e r e  one has cause for  p e s s i m i s m ,  s i n c e  t h e r e  i s  no appa ren t  d i s c u s s i o n  

of ex tending  t h i s  t e s t  w e l l  t o  i n c l u d e  a t e s t  network or of f u t u r e  t e s t s  

should t h i s  one fail. From t h i s  p e r s p e c t i v e ,  t h e n ,  ope would argue t h a t  no 

development i s  occur r ing  and t h a t ,  i n s t e a d ,  t he  Imperial Val ley s i t u a t i o n  i s  

There a r e  no product ion  s t a t i o n s  



best characterized as speculative leasing and testing. 

The findings of this paper, based on a different perspective, counter 

this argument. Considering development in terms of the basic financial and 

legal activities which must undergird, must preceed, production work, a 

different argument emerges; that is, prior to reaching conclusions about the 

likelihood of development and its current state, one must consider the necessary 

leasing of lands and building of corporate competitive postures in the energy 

market. Certain facts need to be recalled. First, over 80 per cent of 

private lands located in Known Geothermal Resource Areas is currently under 

geothermal lease. The majority of that land is held by several large energy 

and transportation corporations. Other lands --- the amount of which we do 

not know --- are owned outright by some of these corporate entities. Second, 

the leases require payment of rent in lieu of royalties when the lessees do 

not place the leased lands under development. Despite this cost, 

many leases have been maintained €or 10 years and more as of this writing. 

Third, the large corporations typically do not involve themselves with devel- 

,opment activities beyond the securing of leased lands, with their minimal 

developmental work normally done in coordination with Magma. 

These facts, and this perspective, suggest that something far more 

complex than speculative activity characterizes the situation in the Imperial 

Valley. It appears that several corporate entities have secured the necessary 

competitive positions and are waiting only €or other events to hasten devel- 

opment. Precisely what those events are is, of course, the crucial question, 

and we will address it in the following subsection. For the moment, it is 

important to realize that several corporations have established competitive 

market positions: the resource has been extensively mapped, choice sites 



have been n e g o t i a t e d ,  and l e a s i n g  has been on a l a r g e  s c a l e .  T h e  renair . inq 

a c t i o n ,  t h e  c o n s t r u c t i o n  of resource e x t r a c t i o n  and g e n e r a t i c n  s i t e s ,  i s  t h e  

only a c t . i v i t y  l e f t  be fo re  f u l l  product ion i s  a r e a l i t y .  h%y, t h e n ,  giver,  

t h e s e  o t h e r  f a c t o r s  has t h a t  f i n a l  a c t i o n  n o t  been forthcoming? 

7.2b Impediments to Development 

Two g e n e r a l  types of arguments a r e  c u r r e n t  € o r  exp la in ing  t h e  absence of 

development. F i r s t ,  people contend t h a t  t echno log ica l  problems a s s o c i a t e d  

wi th  e x t r a c t i o n  and e l e c t r i c a l  gene ra t ion  preclude development a t  t h i s  t ime. 

Second, o t h e r s  arque t h a t  t h e  energy market damps t h e  impulse of developers .  

There a r e ,  of cour se ,  many v a r i a n t s  t o  t h e s e  e x p l a n a t i o n s ,  b u t  t h e  above a r e ,  

we b e l i e v e ,  f a i r  s t a t emen t s  of t h e  crux of each argument. 

On t h e  s u r f a c e ,  e i t h e r  of t h e s e  arguments, o r  some combination of them, 

does seem t o  e x p l a i n  n i c e l y  t h e  s i t u a t i o n  i n  t h e  Imper i a l  Val ley.  B u t  let us 

cons ide r  each more c l o s e l y ,  t ak ing  t h e  t echno log ica l  s t a t emen t  f i r s t .  There 

i s  a c e r t a i n  c i r c u l a r i t y ,  a s  w e l l  a s  an ignor ing  of c o n t r a d i c t i n g  f a c t s ,  t o  t h e  

no t ion  t h a t  t echno log ica l  problems preclude development. Th i s  i s  no t  t o  sugges t  

t h a t  t e c h n i c a l  c o n s i d e r a t i o n s  and d i f f i c u l t i e s  do n o t  need t o  be so lved ;  r a t t i e r ,  

we contend t h a t  t h e  absence of t e c h n o l o g i c a l  s o l u t i o n s  can n o t  adequately 

e x p l a i n  t h e  l ack  of development i n  t h e  Imperial  Val ley.  Technological  problems 

can be ca t egor i zed  i n  two c l a s s e s :  those f o r  which s c i e n t i f i c  t h e o r i e s  do 

n o t  e x i s t  which would al low r e s o l u t i o n  of t h e  problem, and those  f o r  which i t  

i s  t h e  l ack  of a p p l i c a t i o n  of t h e o r y ,  no t  t h e  absence of t heo ry  i t s e l f ,  which 

l e a v e s  such problems unresolved. I f  one w e r e  t o  propose t h e  b u i l d i n g  of an 

instrument  t o  p r o p e l  an  o b j e c t  f a s t e r  t han  t h e  speed of l i g h t ,  one would need 

f i r s t  t o  develop a theory which would account for  such speed and then  seek 

a p p l i c a t i o n  according t o  t h a t  newly formulated theo ry .  I n  t h e  case of geothermal 
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resource extraction and production, however, many facts argue that adequace 

theory exists €or the solution of technical problems. There is first t h e  

situation that many geothermal production plants exist around the world, not 

the least important of which is that at Cerro Prieto. One may contend that 

the resource at the Mexican site is drier and less brine-ridden. But how 

much drier? Mow much less brine-laden? And, more importantly, to what 

extent is the technology employed at that site not applicable to the Imperial 

Valley conditions? There is a certain tautological nature to the technolo- 

gical argument. Scientific theories exist which could provide the basis for 

technical solutions. These solutions will require testing, however, at 

sites in the Imperial Valley to properly prove technology. Yet, to contend 

that one cannot begin testing until technical solutions exist is to bring one 

back to the beginning of the circle: no solutions without testing and no testing 

without solutions. 

One can argue likewise regarding the market explanation. No corporation 

is likely to invest large amounts of capital €or production and energy gener- 

ation in the absence of assured abilities to transmit and market the resource. 

Such obstacles for other energy resources have historically been solved by 

changing the product such that a market does exist. But, we are told, that 

process does not apply to geothermal resources because the necessary technology 

is lacking. The market argument .is, then, an applied version of the technology 

argument. 

Our findings suggest a different analysis of the present conditions of 

development and a somewhat altered notion of those factors contributory to 

that situation. Recall that we found that the development had not been stable 

over time. During the periods 1963-64 and 1969-73 the development moved much 



faster than it had during other periods. The peak in the second deve!.c!.mi.rital 

period, 1971, was also associated with increases in all states in tile i;e\*elo_r;- 

ment. '1'0 begin to isolate the factors that are currently iiolding down de77eloy.- I, 

rnent, we will first isolate the factors that miaht be associated with tk:ese 

fluctuations. 

Our basic question in this regard is what events led tc; corporate 

investinent in thc research and development of the gcothermaJ resource in l j E . 3 ,  

then to minimal capital commitments in years 1965-1969, and finally to 3 

reallocation of funds beginning in 1969. Was it a burst of technology, the 

presence of a market, an increase in the availability of the resource? I n  

fact it was none of these. As we shall see Loth of these developmental periods 

have as their basis tlie profit potential or lack thereof of the getithernal 

resource. 

We see that the 1963-64 development was marked by the appearance of three 

new corporate interests and the discovery of new geothermal territory. :':e 

might be tempted, therefore, to argue that increased availability of the 

resource resulted in t h e  development. Such an argument i g n o r e s  one major 

fact: the new geothermal territory (Brawley and Heber anomalies) was discov- 

ered in the latter part of 1963 --- in the middle of the developmental period --- 

by a relative latecomer to the development. Thus, while the discovery of the 

new areas could not have hurt the development, they certainly did not start it. 

aut why else would the 1963-64 development have occurred? More importantly, 

why did it stop? 'The standard answers are, again, either that a lack of 

technology or an absence of markets foreclosed development. 

the availability of market did not change prior to the 1963 development, nor 

do we know of any win%fall technological advances. There was, however, some- 

thing that we as researchers made note of at the time but did not systematically 

But, we know that 



study i n  our d a t a  g a t h e r i n g .  

l e a s e s  found i n  t h e  Ha l l  of Records of Imperial  County which were accompanied 

by O i l  and G a s  l e a s e s .  I t  i s  p o s s i b l e ,  t h e r e f o r e ,  t h a t  deve lope r s  s y s t e m a t i c a l l y  

and kou t ine ly  secured t h e  r i g h t s  t o  bo th  r e sources  a t  t h e  t i m e  t h a t  t h e  docu- 

ments were i n i t i a t e d .  Th i s  sugges t s  t h e  p o s s i b i l i t y  t h a t  t he  geothermal 

development of 1963-64 w a s  a minor and secondary a c t i v i t y  on t h e  p a r t  of 

deve lope r s ,  a n  a d j u n c t  t o  t h e  dominant i n t e r e s t s  i n  o i l  and gas .  I t  i s  impos- 

s i b l e  t o  t e l l  which r e source  was t h e  c e n t r a l  f o c u s  of a t t e n t i o n  du r ing  t h e  

devel.opment, b u t  common sense sugges t s  t h a t  it was probably o i l .  I f  t h a t  i s  

t r u e ,  t hen  developers  r e a l l y  had no i n t e n t i o n  of developing the geothermal 

r e source  a't t h a t  t ime. 'They d i d  have t h e  i n t e n t i o n  of developing it a t  some 

f u t u r e  d a t e ,  w e  w i l l  a rgue ,  because they d i d  n o t  on t h e  whole al low t h e  

l e a s e s  t o  e x p i r e  o r  cause them t o  be qu i t c l a imed .  Why d i d  t h e  developnent 

s t o p ?  If  one assumes t h a t  t h e  1963-64 geothermal a c t i v i t y  was secor.dary t o  

deve lope r s '  i n t e r e s t s  i n  o i l  and g a s ,  t hen  t h e  c e s s a t i o n  of geothermal 3 c t F v i t y  

fo l lowing  1964 most l i k e l y  r e s u l t e d  from one of two f a c t o r s .  F i r s t ,  developers  

m a y  have found insufficient oil or gas d e p o s i t s ,  t hus  making f u r t h e r  a c t i v i t y  

i n  t h e  Imperial Val ley s e n s e l e s s .  Second, developers  may have determined 

t h a t  o t h e r  a r e a s ,  i nc lud ing  o f f - sho re  o i l  d r i l l i n g ,  to  o f f e r  g r e a t e r  p o t e n t i a l .  

I n  t h a t  c a s e ,  whether o i l  o r  gas  d e p o s i t s  e x i s t e d  i n  t h e  Imperial  Va l l ey  o r  n o t ,  

c o r p o r a t i o n s  would cease a c t i v i t i e s  i f  o t h e r  a r e a s  o f f e r e d  g r e a t e r  p o t e n t i a l .  

In  t h e  1963-64 p e r i o d  t h e r e  were a number of 

Does a s i m i l a r  exp lana t ion  o b t a i n  f o r  t h e  second p e r i o d  of development, 

t h a t  which began i n  1969? W e  do no t  t h ink  so. F i r s t ,  r e l a t i v e l y  fewer o i l  and 

gas  l e a s e s  can be found f o r  t h e  second development p e r i o d .  Second, a s e t  of 

e v e n t s  occurred very c l o s e l y  i n  t i m e  t o  t h e  development which might very w e l l  

have made geothermal seem more p r o f i t a b l e  t o  developers .  

There a r e  b a s i c a l l y  t h r e e  i n t e r r e l a t e d  phenomena which seem t o  have 



contributed t o  t h i s  s i t u a t i o n .  F i r s t  , i n  1968 tlic Departnient of I I i t e r i u r ,  

i i i  conjunct ion with t h e  IJnivers i ty  of C a l i f o r n i a ,  bcgan a s tudy of t he  

geothermal p o t e n t i d l  of t he  f e d e r a l  land withi.n the  Imperial  Val1e.v. ' T h i s  

no doubt improved the  g e n e r a l  v i s i b i l i t y  of the  1-esource a t  t he  t ime.  '.:ere 

than that, however, i t  was r e sea rch  that .  u l t i m a t e l y  might lower t h e  cost of 

producing t he  r e source  by improving the  b a s i c  technology. Second , i n  January , 

1969, Union O i l ' s  p l a t f o r m  A l o c a t e d  i n  t h e  Santa Barbara Channel had a n  

a c c i d e n t a l  o i l  s p i l l ,  i\ s p i l l  of g r e a t e r  magnitude than liad ever been exper- 

ienced i n  t he  United S t a t e s .  T h i r d ,  by February,  a l l  new d r i l l i n g  and eqlo- 

r a t i o n  off t h e  c o a s t  of C a l i f o r n i a  had been banned, maiiy thought permanently.  

It i s  coincidence perhaps t h a t  t h e  geothermal development in t h e  Imperial  

V a l l e y  s t a r t e d  anew i n  the  f o u r t h  month of 1969, e x a c t l y  two months a f t e r  t h e  

i n c i d e n t  o f f  t h e  Santa Barbara c o a s t  occurred.  If it  i s  co inc idence ,  tiler. 

i t  must a l s o  be coincidence t h a t  geothermal development began t o  d e c l i n e  

r a t h e r  markedly j u s t  p r i o r  t o  t h e  announcement by t h e  S t a t e  Lands C o r n h i s s i o n  

t h a t  it would hold hea r ings  t o  re-examine t h e  d e s i r a b i l i t y  of o f f shczc  c:-:-::r;. 
- . -  

There a r e  s e v e r a l  reasons why o f f - sho re  d r i l l i n g  and geothermal develop- 

ment should be r e l a t e d ,  reasons which minimize t h e  "coincidence" no t ion  o u t l i n e d  

above. F i r s t ,  both energy sources  c o n s t i t u t e  p r o f i t  a l t e r n a t i v e s  t o  l a r g e  

energy c o r p o r a t i o n s .  Second, t hey  both r e q u i r e  r e sea rch  and development funds 

i n  t h e  form of e x p l o r a t i o n  f o r  t h e  r e source  and i n  developing t h e  technology 

t o  ex t rac t  it. Energy co rpora t ions  have a l i m i t e d  amount of c a p i t a l  f o r  r e s e a r c h  

and development. 

t h a t  t h e  geothermal development and t.he development of o f f - sho re  o i l  should be 

r e l a t e d .  We should a l s o  note  o t h e r  f a c t s :  1) off-shore o i l  i s  known t o  be much 

m o r e  p r o f i t a b l e  than  geothermal steam, 2) of f - shore  o i l  suddenly became unava i l -  

I f  we take t h e s e  t h r e e  f a c t s  t o g e t h e r  it rriakes good sense 

a b l e  two months be fo re  t h e  second geothermal development i n  t h e  Imperial  Val ley 
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S t d r t c d ,  and 3 )  t h e  cjeothermal development began t o  d e c l i n e  j u s t  i r i o r  tc 

t h e  rc.-oj;cnirig of offs!-ior-r d r i l l i n g .  A l l  t-hc:se f a c t o r s  combii~r: to ;.Ts-.':cE 

a locjical  explaridti  on f o r  t h e  form of t!ie geothermal development ir: the 

Imper i a l  Val ley.  

. _  

i<e!ncmler t h a t  there were no r ca l  ci:aiiges i n  t!ie technology, o r  the 

a v a i l a b i l . i t y  of t he  r e s o u r c e ,  or  t!ie market i r i  1969 --- a t  ].east none t i ia t  

we have d i scove red .   he development w a s  not , t h e r e f o r e  , t r i q g c r e d  by 

technology o r  markets or res0Lrc-e avaiI .ahil i t ;7.  C u r  exp lana t ion  a r g u e s  t h a t  

t h e  de-Jelopmcnt was t r i g g e r e d  by h i s t o r i c a l  f d c t o r s  r e l a t e d  t v  t k ~  whole of 

t h e  energy i n d u s t r y .  

Development, t hen ,  r e s u l t e d  from va r ious  h i s t o r i c a l  e v e n t s .  But, as 

s t a t e d  r e p e a t e d l y ,  development has not  p rogres sed ,  t o  any a p p r e c i a b l e  deqree,  

i n t o  exp lo ra to ry  G r  p roduc t ive  phases .  The reason f o r  t h i s  i s  t i e d  c l o s e l y  

t o  t h e  problem of p r o f i t  p o t e n t i a l .  W e  found t h a t  t h e  l a r g e s t  concerns 

involved i n  t h e  geothermal development held c l o s e  t o  70  p e r  cer,t cf all t!.e 

l e a s e d  t e r r i t o r y  and t h a t ,  a s  a r u l e ,  they d i d  not  undertake development 

beyond t h a t  p o i n t .  This  i s  c l e a r  i n d i c a t i o n  t h a t  they a r e  wa i t ing  f o r  

something t o  happen. But what? 

The clear answer t o  t h e  above q u e s t i o n  i s  t h a t  they a r e  wa i t ing  f o r  someone 

t o  iniprove t h e  p r e s e n t  p r o f i t  c o n d i t i o n s ,  one element of which i s  t echno loq ica l  

advances. Geothermal development i s ,  under t h e  bes t  of s i t u a t i o n s ,  a marginal 

p r o f i t  maker.* 

s u b t r a c t  from t h a t  o v e r a l l  p o s s i b l e  margin of p r o f i t .  

when w e  argue t h a t  t h e  c o s t  of improving technology i s  a p r i n c i p a l  drawback, 

Any investment i n  improving t h e  p r e s e n t  technology can only 

So they must w a i t .  

we a r e  d e s c r i b i n g  a s i t u a t i o n  i n  which cost i s  F r o h i b i t i v e  due t o  t h e  small 

*Four t o  f i v e  per c e n t ,  according t o  Ben Nakayama, Un ive r s i ty  of C a l i f o r n i a ,  
R ive r s ide .  



profit mdrgiris. Wliere major CoricerIls can t u r n  L i i c i r  inc;r?cy srcund a t  a ?.iq!-.c.r 

r a t e  i n  o t h e r  d r e a s  and i n  o t h e r  energy SOUY-ces, tiicy are losing m c i i e ~ j  ~f 

t h e y  focus on r e sources .  

Wi. a r e  a rgu ing ,  then,  t h a t  t he  l a r g e r  coiiccrns a r e  dcing the  ninimun 

cmouri t of dclvel.o;irrit.ntal work necessary t o  produce a workable comi'.e t i Live 

pos tu re  should tlie geotAerma1 resource become more p r o f i t a b l e  thar: i t  p r e s e n t  111 

1 S .  ' L i l t ?  major Lurderi  of r e sea rch  and tccimological imprcvenent is being 

i :arrieu by t h e  smal l e r  s p e c i a l t y  companies whose major corpora t e  i n t e r e s t  

i s  t h e  geothermal resource. 

?.%c 'The Future  i\sslJm.ing the Continuat ion of t h e  P resen t  S t a t e  of A f f a i r s  

If t!ie p r e s e n t  s t a t e  of affairs cont inues we can expect  very l i t t l e  i ?  

t h e  wdy of geothermal development beyond t h e  1easi.nq s t a t e  u n t i l  these sye-- 

cial t -y  coirpanies so lve  the  problems t h a t  w i l l  decrease t h e  p r e s e n t  ccists 

involved i n  1:roducing e l e c t r i c i . t y  with g e n e r a t o r s  turned by geothermal steam. 

i .Jutice i i i s t  we did r i o t  sdy t h a t  m a 1 1  companies m u s t  make geothermal .;t.c.ar: 

profitable. It a l r eady  i s  p r o f i t a b l e ;  i t  is s in ip1 .y  not p r o f i t a b l e  enoxyi-i. 

kiow fast these-. companies mGv3 w i l l ,  w e  t h i n k ,  he a d i r e c t  func t ion  of 

t i o w  much c a p i t a l  t i i e y  h a v e .  ,i'he more they can i n v e s t  i n  e x p l o r a t i o n  d r i l l i n g  

ar id 'pi  l o t  e l e c t r i c a l .  gene ra t ion  s i tes ,  t h e  c l o s e r  w e  w i l l  be t o  f u l l  s c a l e  

cjp-ot-iwi-mal development i n  t h e  Imperial  Val ley.  '?the Less they  i n v e s t  i n  s u c h  

endeavors the closer w e  move t o  complete co rpora t e  s t a l ema te  and u l t i m a t e  

d e c l i n e  of t h e  cievplopmeiit-. I t  i s  a t  p r e s e n t  impossible  t o  t e l l  how f a r  

away such technology n i g h t  be. 
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A . l  Fede ra l  Land Lease S a l e s  

A predominant theme of company e x e c u t i v e s  heard throughout t h e  course 

of t h i s  s tudy has  been t h a t  f e d e r a l  lands would have t o  be opened i n  t h e  

Imper i a l  Val ley b e f o r e  geothermal development could go forward. The l a r g e  

o i l  company geothermal i n t e r e s t s  were p a r t i c u l a r l y  vehement on t h i s  p o i n t .  

On f i r s t  a p p r a i s a l ,  t h e  con ten t ion  appears  to have some v a l i d i t y ,  b u t  when 

t h e  r e a l i t i e s  of t h e  s i t u a t i o n  were examined, t h i s  con ten t ion  appears  l e s s  

t e n a b l e .  

According t o  Bureau of Land Management f i g u r e s ,  w i t h i n  t h e  s i x  KGRA's 

i n  t h e  Imper i a l  Va l l ey ,  t h e r e  a r e  247,595 a c r e s  of land.  Only 3 1  p e r  c e n t  

of t h i s  land is f e d e r a l l y  owned (78,173 a c r e s )  while  69 p e r  c e n t  i s  p r i v a t e l y  

owned (169,422 a c r e s ) .  Of t h i s  p r i v a t e l y  owned land w i t h i n  t h e  K G R A ' s ,  84  

p e r  c e n t  (142,688 a c r e s )  i s  c u r r e n t l y  under geothermal lease. Approximately 

75 p e r  c e n t  (107,016 acres) of a l l  l e a s e d  p r i v a t e  l ands  are c o n t r o l l e d  by 

t h e  f o u r  major developing companies: Standard O i l  Company of C a l i f o r n i a ,  

Union O i l  Company, Magma, and Southern P a c i f i c  Land Company. Th i s  amounts 

t o  t h e i r  c o n t r o l l i n g  63 p e r  c e n t  of a l l  a v a i l a b l e  privately-owned land 

within the KGRA's. With 84  p e r  c e n t  of KGFA p r i v a t e  land under l e a s e ,  

undoubtedly t h e  p r o p e r t i e s  with t h e  best  geothermal p o t e n t i a l  w i t h i n  t h e  KGRA's 

have been taken. 

a c t i v i t y  du r ing  t h e  l a s t  yea r  (with t h e  excep t ion  of SPLC and, t o  some degree ,  

Magma). Rather ,  t h e  major a c t i v i t y  seems t o  be t r a d i n g  leases through a s s ign -  

ments t o  c o n s o l i d a t e  l e a s e  b l o c s  o r  p o t e n t i a l  geothermal f i e l d s .  I t  i s  

p r e c i s e l y  t h i s  p o i n t ,  t h a t  geothermal energy m u s t  be developed i n  f i e l d s ,  n o t  

u n l i k e  o i l  f i e l d s ,  t h a t  makes t h e  need f o r  f e d e r a l  leases p r i o r  t o  development 

ques t ionab le .  

This  may w e l l  account for t h e  seeming d e c l i n e  i n  l e a s i n g  

F e d e r a l  l ands  w i t h i n  t h e  Imper i a l  Val ley l i e  east  of t h e  Highl ine Canal. 

A s  can be seen from t h e  maps, m o s t  of t h e  anomalies and, hence,  t h e  geothermally 



l e d s i c i  rields a i e  riot contiguous with t e a e r a l  l ands  tha t  could be l e d c c .  

In ti.(. n?d?ority of cases, t h e n ,  f i e l d s  on f e d e r a l  land and f i e l d s  cli L i - i v c : t t  

l dnds  wcjuld have t o  he developed independently of each otl ier , siIice t i i t .  

L - Q S V U ~ C ~  cannot be piped I.ong d i s t a n c e s  CIS can o i l  , w i t h  t i i e i r  CAT gen+:-r;;tinr. 

f a c i l i t i e s  and t o  s. lesser- degree t h e i r  own t r ansmiss ion  f a c i l i t i e s .  I f ,  . 5 ~  

some companies contend, t h e  f e d e r a l  land has much g r e a t e r  geothermal potentia11. , 

why then dc t h e s e  same companies continGe t o  hold t h e i r  l e a s e s  OR p r i v a t e  

lands and i n  some c a s e s  cont inue t o  acqu i r e  them? 

Whether t h i s  s t a t e d  need for f e d e r a l  lands i n  t n e  Imperial  Valley p r i o r  

t o  any geothermal development was r e a l  OL whether i t  Ywas a t a c t i c  f o r  1:'rocrds- 

t i n a t i o n - c a n  be seen i n  l i g h t  of tile p a t t e r n s  of L,idding on l e a s e s  of f e d e r a l  

l a n d s  f o r  geothermal development. 

On January 2 2 ,  1 9 7 4 ,  t h e  Bureau of Land Management held a t  a u c t i o n  t h e  

s a l e  of l e a s e s  of f e d e r a l  l ands  fo r  geothermal e x p l o r a t i o n  and development. 

We need no t  cons ide r  t h e  l e g a l  a s p e c t s  of t h e s e  l e a s e s  i n  g r e a t  d e t a i l ,  'rut 

c e r t a i n  p o i n t s  do r e q u i r e  d i s c u s s i o n .  

Gene ra l ly ,  a l e a s e  of f e d e r a l  lands i s  more s t r i n g e n t  i n  i t s  terms than 

a lease of p r i v a t e  l ands  (see Sec t ion  'Three). 'The federal government, has 

by l a w  s e t  t h e  terms of t h e  l e a s i n g  arrangement; t h e r e  i s  no p rocess  of nego- 

t i a t i o n .  Leases are s o l d  a t  a u c t i o n  t o  t h e  h i g h e s t  bidder  w i t . h  t h e  government 

r e s e r v i n g  t h e  r i g h t  t o  r e j e c t  an inadequate b i d .  1 

M e  have observed i n  t h e  main body of t h i s  paper t h a t  the m a j o r i t y  of f i r m s  

involved i n  the  Imperial  ' Ja l ley geotnerxnal development a r e  e i t h e r  small  

s p e c u l a t o r s  or l a r g e  f i rms  wa i t ing  f o r  t h e  p r o f i t  c o n d i t i o n s  of qeothermal 

p roduc t ion  t o  become more f a v o r a b l e . *  We have also observed t h a t  t he  l cac inq  

of f e d e r a l  lands i s  no t  a p rocess  c o n t r o l l e d  by t h e  € i r m s ,  b u t  r a t h e r  Ly? t h e  

*Magma Power being t h e  only observable  excep t ion .  See Sec t ion  Seven. 
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f e d e r a l  government. 

f i r m s  involved i n  t h e  l e a s i n g  of f e d e r a l  l ands  t o  be even more c o n s e r v a t i v e  

than  i n  t h e  p r i v a t e  l ands  development. 

Given t h e s e  f i n d i n g s  w e  might expect  t h e  behavior  of t h e  

An example w i l l  h e l p  i l l u s t r a t e .  Firms i n  t h e  Imper i a l  Va l l ey  have a t  

once minimized t h e i r  r i s k s  and maximized t h e i r  f u t u r e  p r o f i t  p o t e n t i a l  tnrougi! 

u se  of i n f i n i t e  ex tens ion  p r o v i s i o n s  of t h e i r  l e a s i n g  documents (see Sec t ion  

'Three).  I n  t h e  l e a s i n g  of f e d e r a l  l ands ,  any f i r m  wishing involvement e n t e r s  

t n e  "yame" wi th  t h e  r u l e s  predetermined. 

the i n t e r e s t s  of t h e  f i r m ,  b u t  t hey  do d i f f e r  from those  o b t a i n i n g  €or  

p r i v a t e  l ands .  

p r o v i s i o n  t h a t  a l lows f o r  an i n d e f i n i t e  p e r i o d  of time between t h e  a c q u i s i t i o n  

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

and p roduc t ion  of those r e sources .  

The ruLes  a r e  n o t  d e t r i m e n t a l  t o  

Unlike p r i v a t e  l ands  i n  t h e  Imper i a l  V a l l e y ,  t h e r e  i s  no 

Thus, by s p e c i f i c a t i o n s  s e t  by t h e  lessor  --- t h e  f e d e r a l  government --- 

i n s t e a d  of t h e  lessee --- t h e  f i r m s  --- t h e  f i rm  i s  p laced  i n  a p o s i t i o n  of 

has only a s e t  p e r i o d  of t i m e  t o  exp lo re  and develop 

regardless of t h e  c o s t  of e x p l o r a t i o n  or t h e  marketa- 

produced. 

on t o  ask is :  Does t h e  p a t t e r n  of t h e  l e a s i n g  of 

g r e a t e r  r i s k ,  s i n c e  i t  

t h e  land  it has leased 

b i l i t y  of t h e  r e source  

The g e n e r a l  q u e s t  

f e d e r a l  l ands  shed any 

t h e  main p r o j e c t ?  

l i g h t  on t h e  v a l i d i t y  of t h e  conc lus ions  reached i n  

While w e  would expect  t h e  f i r m s  t o  behave more c a u t i o u s l y  i n  the l e a s i n g  

of f e d e r a l  geothermal l a n d s ,  t h e  b a s i c  o b j e c t i v e ,  development of t h e  r e source  

a t  a p r o f i t ,  would n o t  change. 

f i r m s  involved i n  t h e  bidding f o r  f e d e r a l  KGRA lands, focus ing  p r i m a r i l y  on 

amounts b i d  and l o c a t i o n s  of l ands  b i d  f o r ,  w e  may be able t o  confirm some of 

our  conc lus ions  made i n  t h e  main paper .  

By examining i n  d e t a i l  t h e  behavior  of t h e  



Bids were taken on 33 t r a c t s  of land i n  f o u r  a r e a s  cf t h e  S t a t e  of 

C a l i f o r n i a .  'twelve t r a c t s  i n  The Geysers a r e a , *  t h r e e  t r a c t s  i n  t h e  ;rciiley 

Lake a r e a ,  fou r  t r a c t s  i n  t h e  Mono Lake area,  and f i n a l l y ,  1 4  t r a c t s  

i n  t h e  Z a s t  Mesa a r e a  of Imperial  County, due e a s t  of t h e  a r e a  we have been 

s tudying i n  t h i s  p r o j e c t .  

I f  w e  begin by looking only a t  what lands were b i d  upon, we begin t o  

s e e  t h e  p a t t e r n  w e  p r e d i c t e d .  Bids were submitted f o r  a l l  1 2  t r a c t s  

a v a i l a b l e  i n  The Geysers a r e a .  S i m i l a r l y ,  each of t h e  t h r e e  Crowley Lake 

t r a c t s  were covered by b i d s .  N o  b i d s  were r ece ived  €or t h ?  Mono Lake u n i t s  

and, of f o u r t e e n  u n i t s  i n  t h e  E a s t  Mesa, only f i v e  were b i d  upon. Obviously,  

t h e  main a r e a  of i n t e r e s t  i s  i n  The G e y s e r s  and Crowley Lake KGR4's. An 

examination of t h e  amounts b i d  on t h e  v a r i o u s  u n i t s  w i t h i n  each of t h e s e  

KGRA's shows t h e  g r e a t  concen t r a t ion  of i n t e r e s t  i n  The Geysers area. 

L e t  u s  examine t h e  bidding on t h e  1 2  u n i t s  i n  The Geysers KGRA. There 

were 42  b i d s  on t h o s e  t r a c t s ;  no b i d  w a s  uncontested.  A t o t a l  of 

$10 ,716 ,631.46  w a s  b i d  on t h i s  land by 15 f i rms  and i n d i v i d u a l s  (on ly  

fou r  i n d i v i d u a l s  submit ted b i d s ) .  Table A-1 shows t h e  b idd ing ,  acres and 

number of bids  on The Geysers land.  

An examination of t h e  winning b i d s  shows j u s t  how much c a p i t a l  t h e  

companies involved were w i l l i n g  t o  devote  t o  l e a s e  purchases .  Table A-2  

g i v e s  t h i s  d a t a .  

S h e l l  O i l  Company w a s  w i l l i n g  t o  spend $1,367.52 per a c r e  of land i n  

The Geysers a r e a .  Recall t h a t  S h e l l  O i l  Company has  n o t  a s i n g l e  lease on 

p r i v a t e  l ands  i n  t h e  Imperial Va l l ey ,  a t  l eas t  none i n  t h e  p u b l i c  r eco rd .  

I n  f a c t ,  of t h e  11 f i rms  involved i n  bidding f o r  leases of f e d e r a l  land i n  

*The s i t e  of t h e  only commercial geothermal development i n  t h e  United S t a t e s  
t h a t  i s  c u r r e n t l y  p roduc t ive .  
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TABLE A - 1  --- GEYSERS KGRA B I D D I N G  

TOTAL B I D  ACRES # B I D S  AVERAGE B I D  AVERAGE 
B I D / A C I E  

U N I T  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

$ 5,865,436.20 
3,162,094.05 

42,957.00 

91 , 424.47 
14 , 739.9'3 

498,408.68 
132,645.00 
325;001.60 
400,856.52 
27,638.10 
75 , 994.36 

79 , 435.49 

2 , 340 
1,534 
175 
10 1 
169 

2 , 396 
626 
250 
160 
222 
45 
737 

7 
G 
4 
3 
3 
3 
2 
2 
3 
4 
2 
3 

837,919.46 
527,015.68 
10,739.25 
26 , 478.50 
30,474.82 
4,913.33 

249,204.34 
66,322.50 
108,333.87 
100,214.13 
13 , 819.05 
25 , 331.45 

358.09 
343.56 
61.37 
262.16 
180.32 
2.05 

398.09 
265.29 
677.09 
451.42 
307.09 
34.37 

TOTALS $10,716,631.46 8,755 42 255,157.89* 349.73** 

*The fo l lowing  formula w a s  used i n  t h i s  c a l c u l a t i o n :  

Average b i d  = T o t a l  amount b i d  on u n i t ( s )  
T o t a l  number of b i d s  on u n i t ( s )  

**The fo l lowing  formula w a s  used i n  t h i s  c a l c u l a t i o n :  

Average b i d  per acre = Average b i d  
T o t a l  acreage  i n  u n i t ( s )  (, Number of  u n i t s  

TABLE A-2 --- GEYSERS KGRA W I N N I N G  BIDS 

I 

UNIT 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

COMPANY 

S h e l l  
S h e l l  
Thermogenics 
Union 
Union 
Union 
Union 
S igna l  
oc c i d e  n t a  1 
o c c i d e n t a l  
Union 
S igna l  

ACRES 

2 , 340 
1,534 
175 
101 
169 

2 , 396 
626 
250 
160 
220 
45 
735 

BID 

$3,200,000.00 
1,300,000.00 

22 , 050.00 

80,842.84 
12,243.86 
318,120.68 
75,600.00 
163,360.00 
226,662.00 
22,868.10 
56,666.00 

4a ,314.36 

B ID/ACRE 

$1 , 367.52 
847.46 
126.00 
478.36 
478.36 
5.11 

508.18 
302.40 

1,021 .oo 
1 , 021.00 
508.18 
76.89 



The Geysers a r e a ,  on ly  one, Union O i l ,  has been involved i n  t h e  l e a s i n g  of 

p r i v a t e  l ands  i n  Imper i a l  County f o r  geothermal development. 

S ince  no b i d s  were submit ted f o r  t h e  6 ,320  a c r e s  a v a i l a b l e  f o r  l e a s e  

i n  t h e  Mono Lake a r e a ,  w e  need examine only t h e  Crowley Lake and E a s t  Mesa 

r eg ions .  

I n  Crowley Lake, t h r e e  u n i t s  were open f o r  b idd ing .  Tables  A - 3  and 

A-4 g i v e  t h e  a p p r o p r i a t e  information f o r  Crowley Lake b i d s .  

I n  t h e  E a s t  Mesa only f i v e  b i d s  were placed f o r  t h e  1 4  t r a c t s  of land 

a v a i l a b l e  for  l e a s e .  Each b i d  w a s  on a d i f f e r e n t  t r a c t ,  hence,  each b i d  

was uncontested.  Furthermore,  only two f i rms  were involved:  Republic 

Geothermal and Magma Power Company. Table A-5  shows t h i s .  

Comparison of in fo rma t ion  r ega rd ing  a l l  a r e a s  open f o r  b i d  shows t h a t  

t h e  f i r m s  involved were excess ive ly  i n t e r e s t e d  i n  t h e  land of The Geysers KGRA, 

w i th  only small companies i n t e r e s t e d  i n  o t h e r  a r e a s .  

Table A-6  g i v e s  a p i c t u r e  of t h e  d i s t r i b u t i o n  of bidding a c t i v i t y  

through t h e  f o u r  areas. 

Seventy-four p e r  c e n t  of t h e  b i d s  r ece ived  by t h e  Bureau of Land 

Management w e r e  for lands in The Geysers KGRA. A t o t a l  of $ 1 2 , 4 9 9 , 4 9 4 . 6 0  

w a s  b id  f o r  geothermal leases i n  t h e  e n t i r e  s t a t e .  A t o t a l  of $10,716,631.46 

(86 p e r  c e n t )  w a s  b i d  f o r  l and  i n  The Geysers KGRA, $1 ,129 ,729 .32  (9  p e r  c e n t  

was bid f o r  l and  i n  t h e  Crowley Lake KGRA, and j u s t  $653,133.82 ( 5  p e r  c e n t )  

i n  t h e  E a s t  Mesa KGRA. I f  w e  rank o r d e r  a l l  u n i t s  a v a i l a b l e  f o r  b i d  by t h e  

t o t a l  average b i d  p e r  a c r e  made on each w e  g e t  t h e  r e s u l t s  l i s t e d  i n  Table A - 7 .  

Nine of t h e  t e n  h i g h e s t  valued p r o p e r t i e s ,  a s  determined by t h e  b idd ing  

behavior  of t h e  f i r m s ,  are i n  The G e y s e r s  area.  Nine of t e n  of t h e  h i g h e s t  

s i n g l e  b i d s  p e r  a c r e  were on l ands  i n  The Geysers.  

i n t e r e s t  w a s  i n  The Geysers area. Minimal i n t e r e s t  w a s  shown i n  E a s t  Mesa. 

By a l l  accoun t s ,  primary 



TABLE A-3 --- CROWLEY KGRA B I D D I N G  

#BIDS AVERAGE B I D  AVERAGE 
B ID/ACRE 

ACRES TOTAL BIDS UNIT 

2 $ 13,769.68 7.59 
$ 27,539.36 1,815.08 

133,145.63 1,895.21 
969,044.33 1,772.70 

23.42 3 
5 193,808.87 109.33 

44 , 381.88 

3 

TOTALS 5,482.99 10 $112,972.94 61.82 $1,129,729.32 

TABLE A-4 --- CROWLEY KGRA W I N N I N G  BIDS 

BID /ACRE 

10.17 
52.02 

290.95 

COMPANY ACRE 

1,815.08 
1,895.21 

1,772.70 

B I D  UNIT 

18 , 459.36 
98,592 .Oo 

Chevron 
G e t t y  O i l /  
M O ~ O  Power 
Republic  

1 
2 

3 515,767.07 

TABLE A-5 --- EAST MESA KGRA B I D D I N G  

BID/ACRE ACRE B I D  COMPANY UNIT 

$ 4,203.00 
3,235.50 

432,810.01 
208,925.31 

3,960 .OO 

2.25 
2.25 

169.79 
130.89 

2.25 

1,867.60 
1,437.12 
2 , 549.09 
1,596.19 
1,760.00 

Magma 
Magma 
Repub 1 i c 
Republ ic  
Magma 

3 
8 
9 

11 
1 2  

70.92 653,133.82 9 , 210.00 TOTALS 

Average b i d / u n i t  = $130,626.77 
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BIDIIING BY KIJOWX GEOTHCRJIAL RESOURCE n F m  

C 01.12 ANY 

: i i f or ;I i a i; eo t h e  r ma 1 
: e C i i  Fuirmr 
:hevrcn i:orpjoratiorl 
iow Cnenical C o n p r i y  
;dwar<i 'i'owrie 
;eoti;emial Xiesourcc I n t e r n a t i o n a l  
; e t t y  Oil-blor;o Power 
%icjna Power  Ciim1:aiiy 
i chac 1 BE. 1 ze r 

N a toma s i Ginp  ;lny 
Northern California Power Agericy 
Occidental  Petroleum Cory?.  
Republic Geotnermal 
honald Shoen 
Signal  O i l  Company 
She11 O i l  Company 
Therniogenics 
union O i  1 CoInpany 

'T0TAL NUNBEK OF' BIDS 

1 

1 
3 
1 

i 

1 
1 

2 

1 
8 
2 
4 

1 2  

42  

73.'1'" 

1 

p- 

I 
I 
j 

3 
, 

1~ 

b 1  

-t- 17.5% 

i 

3 

I 

2 

> 
L 

.1 
4 
1 
3 
4 

3 
1 
1 
:? 

2 
3 
1 
t :  

, L 

7 
L 

4 
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TABLE A-7 

AVERAGE B I D  PER ACRE IN RANK ORDER. 

KG RA /UN IT 

Geysers #9 
Geysers #lo 
Geysers  #7 
Geysers #1 
G e y s e r s  # 2  
G e y s e r s  #11 
G e y s e r s  # 8  
G e y s e r s  # 4  
G e y s e r s  # 5  
E a s t  Mesa #9 
E a s t  M e s a  #11 
C r o w l e y  Lake X3 
Geyse r s  #3 
Geysers  #12 
C r o w l e y  Lake  #2 
C r o w l e y  Lake # 1  
E a s t  Mesa # 3  
E a s t  Mesa #8 
E a s t  Mesa # 1 2  
G e y s e r s  #6 

u 115 

AVERAGE 
BI D/UN I T 

677.09 
451.45 
398.09 
358.09 
343.56 
307.09 
265.29 
262.16 
180 .32  
169.79 
130.89 
109.33 
61.37 
34.37 
23.42 
7.59 
2.25 
2.25 
2 . 2 5  
2.05 
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What accounts for this pattern of behavior? A well-known student of the 

subject has made the argument that organizations will seek, through a variety 

of methods, to reduce uncertainty.2 

of any action or policy is less predictable. Hence, the greater certainty 

of environment, technologies, etc., the greater the predictability of the 

outcome. 

In the face of uncertainty, the outcome 

In The Geysers, there exists a proven source of geothermal energy; one 

that can be readily retrieved and for which there is a ready market. Uncer- 

tainty over the natiire of the resource is less, and therefore the hesitation 

of firms interested in geothermal development in entering The Geysers area 

is less. 

The certainty of resource productivity and of resource marketability 

does not exist in the Imperial Valley.3 

into geothermal resource development sees this state of affairs, it will, 

lacking the ability or inclincation to make an independent assessment of the 

potential production, restrict its acquisitions to areas of proven potential 

and market. In The Geysers there exists an electrical generating corporation 

---Pacific Gas and Electric, Inc. --- that is currently purchasing geothermal 

When a firm interested in entering 

steam from Union Oil in several drilling and electrical generation operations. 

Presumably, since PG&E plans expansion of its facilities in The Geysers area, 

a market exists for any geothermal steam generated in the area. 

In the Imperial Valley, no ready customer exists. Indeed, with the 

exception of the tentative activities of San Diego Gas and Electric Company 

with Magma Energy in experimentation with the Magmamax heat transfer process, 

no large electrical utility company has expressed interest in geothermal 



enerqy i n  t h e  Imper i a l  Val ley.  

d e s e r t - s i t e d  nuc lea r  power p l a n t  cont inue.  Indeed, Ed i son ' s  p r o j e c t e d  power 

gene ra t ion  p l a n s  f o r  t h e  next  15 y e a r s  i nc lude  no qeothermal f a c i l i t i e s .  

Southern C a l i f o r n i a  Ed i son ' s  p l a n s  €o r  a 

4 

We c a n  conclude, t h e r e f o r e ,  t h a t  our p r e d i c t i o n  of r e l a t i v e  i n a c t i v i t y  

i n  f u r t h e r  development a c t i v i t y  i n  t h e  Imperial  Va l l ey ,  un le s s  some f i r m  

assumes t h e  r i s k s  involved and "proves" t h e  r e s o u r c e ,  have been supported 

by our  a n a l y s i s  of t h e  f e d e r a l  l and  lease sales of January 2 2 ,  1974. 

given t h e  p r e s s u r e  t h a t  was a t  one t i m e  p laced on t h e  Department of I n t e r i o r  

t o  r e l e a s e  t h e s e  lands f o r  l e a s i n g ,  it seems s a f e  t o  say t h a t  most of t h e  

f i rms  which have involved themselves i n  The Geysers have l i t t l e  i n t e r e s t  i n  

t h e  Imper i a l  Val ley.  

And, 
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The Pleasures 

The measures used i n  t h i s  s tudy a r e  extremely u s e f u l  i n d i c a t o r s  of t h e  

e x t e n t  t o  which r e source  development has  reached c e r t a i n  s t a g e s .  But, they 

are n o t  w i thou t  t h e i r  problems. The fol lowing paragraphs are addressed t o  

t h e s e  problems, and t h e  ways i n  which they  may or  may n o t  a f f e c t  t h e  outcomes 

and conclusions of t h i s  a n a l y s i s .  We begin by d i s c u s s i n g  t h e  methodological 

i s s u e s  involved i n  t h e i r  u se .  Ne then  fo l low wi th  t h e  methods t h a t  were 

used t o  c o n t r o l  t h e  problem where p o s s i b l e .  

The f i r s t  and most s e r i o u s  problem t h a t  v i t i a t e s  the v a l i d i t y  of 

a r c h i v a l  a n a l y s i s  i s  t h a t  of s e l e c t i v e  d e p o s i t .  This  occurs  when a r c h i v a l  

d a t a  a r e  s e l e c t i v e l y  depos i t ed  i n  t h e  s t o r a g e  medium. The s t o r a g e  medium 

i n  t h i s  case i s  t h e  p u b l i c  record of t h e  County of Imper i a l ,  C a l i f o r n i a .  

The problem of s e l e c t i v e  d e p o s i t  occu r s  f o r  t h a t  p a r t  of t h e  d a t a  which d e a l s  

w i th  t h e  l e a s i n g  of p r i v a t e  p rope r ty  f o r  geothermal development because 

companies may o r  may n o t  e x e r c i s e  t h e  o p t i o n  of e n t e r i n g  a newly consummated 

agreement i n  t h e  p u b l i c  r eco rd .  Recording i s  n o t  r e q u i r e d  b y  l a w ,  and we, 

t h e r e f o r e ,  cannot assume t h a t  a l l  such agreements a r e  i n  t h e  p u b l i c  record. 

Lease f i l i n g ,  however, has  been recognized a s  a reasonable  and common b u s i n e s s  

p r a c t i c e  where t h e  ownership of l a r g e  amounts of money or  p rope r ty  might be 

c o n t e s t e d  i n  a c i v i l  a c t i o n .  I n  s h o r t ,  t h e r e  i s  a g r e a t  d e a l  i n  t h e  way of 

impetus for companies t o  engage i n  t h e  p r a c t i c e .  

An examination of t h e  documents on f i l e  f o r  r e f e r e n c e s  t o  l e a s e s  t h a t  

could no t  be l o c a t e d  i n  t h e  r eco rd  i n d i c a t e d  t h a t  only one company d i d  n o t  

r o u t i n e l y  f i l e  i t s  leases i n  t h e  r eco rd  o f  t h e  County of Imper i a l .  I t  

i s  n o t  known a t  p r e s e n t  whether Magma Energy r o u t i n e l y  f i l e s  i t s  l e a s e s  i n  

i t s  s t a t e  of i n c o r p o r a t i o n  --- o r  whether it does no t  t h e  S t a t e  of Nevada --- 

f i l e  i t s  l e a s e s  i n  any r eco rd .  
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While this may affect the reliability of our data, knowledge that one 

company does not routinely record its leases in the Imperial County pu-lic 

record is useful in that sense that we can now, at least, be ceresin ~f t h e  

answers to several critical questions. We know, €or instance, that - all 

of our estimates of the land amounts and locations involved in the develop- 

ment are downbiased by the per cent of leases not filed by the Magma Energy 

Company. 

development. In addition, when comparing the relative strength of each of 

the companies involved, we must qualify any comparison of Magma Energy and 

any other company with respect to statements concerning the relative sizes 

of geothermal holdings. Unfortunately, we do not know the size of our error. 

We will assume, however, given Magma's relative economic strength (it is a 

relatively small and financially powerless member of the energy industry), 

that our estimates, while below those of the true values of the variables 

involved are not far enough off to significantly disrupt our findings. 

We can therefore assume that we have underestimated the size of the 

This problem does not extend to the data on Exploration or Production 

drilling s i n c e  permits to engage in both activities are required by law. 

Where this is the case and where financial rewards in later time periods 

are predicated on meeting early legal obligations we expect compliance with 

rules that require the permits and thus no measurement error attributable 

to selective deposit. 

A second problem usually mentioned in this context is that of selective 

survival. 

relevant time frame is relatively recent --- since 1958 --- there should be 

little problem in this regard. 

much about it. 

Where the public record is the unit of analysis and where the 

For this reason we are not inclined to worry 

A far more serious problem is that of selective retrieval. It is 

created by the need to search out and select the data in question. The 
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problem is present in any research but is quite a bit more serious in 

archival analysis primarily because the archive represents an information 

source of monumental size. Where the source is large and complicated the 

probability of making an error in coding some characteristic of it increases. 

In certain situations this problem is minimized by the fact that relative 

estimates of population parameters will suffice. In such instances, the 

researcher may appropriately use random sampling of the events to be coded. 

This allows the researcher to reduce the probability of biased estimates 

of parameters to zero when the number of events sampled is large. 

the samples of occurrences that he derives from the population of possible 

occurrences will represent their relative distribution in that population. 

This is the case only where relative estimates of the population parameters 

will provide the information in question. 

That is, 

Where one is required to estimate the exact distribution of occurrences 

in a fixed population, random selection is clearly not indicated as a method 

of insuring against sampling bias. In fact, there is no sure way of guarding 

against such bias where estimates of the exact population parameters are 

required. Needless to say, we are in precisely this position. We have 

undertaken to estimate the exact number of leases, acres and companies and 

their locations of potential drilling sites that are involved in geothermal 

development in the Imperial Valley. To say that there is no sure cure for a 

given disease is not to say that one should not try to minimize its effects, 

however. We have attempted to reduce our problem by adopting a set of s a p -  

ling techniques that allows for maximum exposure of the researcher to the 

archive and for checking and rechecking of the file for the period in question. 

This is only a stopgap measure and will not insure that some peculiar set of 

lease titles or companies did not completely elude the attention of the 



researchers. Where the number of researchers involved was relatively high 

(4) and the number of times that the archive was visited was also high ( 3 )  

we feel that the probability of a systematic miss is relatively low. 

The final problem apparent with the measures chosen €or this analysis is 

that of instrument decay. This occurs when the measuring instrument changes 

during the course of its use by the researcher. We have little reason to 

believe that the system of record keeping used by the County of Imperial 

changed very much during the period of study. The greatest possible change 

during that time was the introduction of micro-fiche information storage in 

1962. Nor is it very likely that companies changed their tendency to file 

geothermal documents. These factors remain relative unknowns, however. 

In summary, it would seem that there are many problems involved in using 

the kinds of measures that we have chosen for this research. The problems are 

not suggested by the measures, however, but by the Sifficulty of the questions 

addressed by them. Where the problems mentioned in the foregoing discussion 

have impinged on the findings of this research, we will endeavor to point it 

out. 

Collection Methods 

The data described in this study were collected at two points in time. 

The first collection was conducted in the summer of 1972, with a follow-up, 

in the summer of 1973. The form of the data, the focus of the study and the 

resultant data gathering techniques did not change during the interim. 

The data for the study was gathered from the Hall of Records and the 

Planning Commission of the County of Imperial, California. 

of that county for the period January 1960 through July 1972 was examined i n  

search of documents relating to the geothermal development. That task was 

accomplished by undertaking the following routine: 

The public record 
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The record of Imperial county is structured such that all documents are 

filed and indexed in sequential order by date of filing and cross-reference6 

with the surname of the actor(s) requesting that the document be recorded. 

It was possible, therefore, to collect the data in at least two ways. First, 

the researchers might have scanned the public record by date of filing for 

the fourteen-year period mentioned above. Second, they might have simply 

examined the alphabetical listing of requestees €or the dates mentioned 

looking for likely companies. Union Oil, for example, which is known to 

have large holdings in The Geysers Project in Northern California. For 

reasons that will soon become obvious, the first, more meticulous course of 

action was taken. Recall that one of the principal interests of the research 

was to identify the companies that were involved in the development. Would 

it make sense under those conditions €or us to allow our predispositions, 

however valid, to determine the sample of companies that would be collected? 

Obviously not, such a consideration would lead to a rather biased sample; 

in this case it would lead to the set of companies that was involved in The 

Geysers the Imperial Valley. No provision would be made €or those com- 

panies that are restricted to either one. 

Typically, the data gathering went as follows: 

Each researcher scanned successive sections of the time-file index, 

noting the micro-fiche document or book identification numbers of leases, 

amendments to recorded documents, assignments of rights or quitclaimed deeds 

that were apparent for each section of the file. 

record made this routine necessary because there was nothing in the index 

indicating the kind or extent of  the rights involved in the document transaction. 

All the researchers knew after examining the index was that the document 

(The structure of the public 
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number referred to a possible geothermal document.) 

imately 10 such numbers from the file, the researcher --- using the document 

numbers acquired in the time file scan --- perused the documents themselves 

to determine if they referred to geothermal rights. If this was found to 

be the case, the researcher made note of the date of filing, book and 

page of record, actors mentioned in the document to include lessor and 

lessee, relevant land descriptions including the sizes and locations, the 

specific title of the documents, the term of years that the agreement would 

be in effect and any special considerations apparent in the documents. If, 

upon examination the document was found not to relate to the geothermal 

development, as many were, the researchers simply went on without making 

note of it, or the data it contained. 

Upon acquiring approx- 

This procedure was followed for a three-week period in the summer of 

1972 (original data set) and for one additional week in the summer of 1973 

(the follow-up). 

The follow-up was made necessary by two related but different problems. 

First, a preliminary analysis of the data revealed trends in lease acquisition 

that did not obey the growth models expected by the researchers. 

missing data for some of the variables was well beyond what would be expected 

by chance alone. 

bility of our estimates of the leasing parameters and both suggested that a 

second data collection was necessary: the first, to extend the time series 

in both directions; the second to reexamine the cases found in the preceeding 

search. Both were successfully completed in the summer follow-up. 

Second, 

Both problems subtracted from our confidence in the relia- 
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'rhe maps used i n  Sec t ion  Five werc drab,n by ii coml'uter a t  t h e  Gnir.lersitv 

of CaI - i fo rn ia ,  R ive r s idc .  ' p l i i s  technology was CIiosen over i t s  trarl:tizr.zl 

c o u n t e r p a r t  f o r  two r easons .  

i n  t h i s  i n s t a n c e  rt!sides i n  t h e  ease with which i t  a l lows  the r eade r  t o  

become immediately f a m i l i a r  w i t h  the r e l a t i o n s h i p  between t h e  geothermal 

development and the gecgraphy of t h e  Imperial  Va l l ey .  

however, i n  t h e  f a c t  t h a t  we arc: not  geographers.  We t h e r e f o r e ,  cannot be 

expected t o  p r e s e n t  t he  d a t a  on l o c a t i o n  w i t h  any degree of accuracy.  

F i r s t ,  t h c  e s s c n t i . a l  va lue  of m a p  p r e s e n t a t i o n  

P. basic problen e x i s t s ,  

(Accuracy, it should be c l e a r  i s  r ,2ther  a c r u c i a l  component of this kind of  

p r e s e n t a t i o n . )  

p rov ides  t h e  accuracy t h a t  we lack. Cle can p r e s e n t  many reconhindtioris of t h e  

same d a t a  i n  time s e r i e s ,  for i -nstance,  without  appreci.aLle 1 G S S  of p e r s p e c t i v e  , 

r e s u l t a n t  t o  coding error. Also, t h e  r a p i d i t y  wi th  which t h i s  can lie (3011e i s  

inc reased  to a n  a b s o l u t e  maximum. 

We have turneti t o  the computer i n  t h i s  i-nstance because it 

The second, and perhaps mort3 importcdrLt, val.ue of computer p l c t t i n q  I? 

t h i s  i n s t a n c e  r e s i d e s  i n  t h e  f a c t  t h a t  information s t o r a g e  and r e t r i e v a l  

c a p a b i l i t i e s  of large d a t a  p rocess ing  u n i t s  like t he  360 i-lod 50 make t h e  

a d d i t i o n ,  s t o r a g e  and r e t r i e v a l  of map information a mere d a t a ' p r o c e s s i n g  

t a s k  ( d i g i t i z i n g  o r  keypunching).  Th i s  c h a r a c t e r i s t i c  i s  extremely u s e f u l  

where map in fo rma t ion ,  a s  i n  highway eng inee r ing  or  land u s e  p l ann ing ,  must 

be cont inuously updated. The va lue  of t h i s  method l i e s  i.n t h e  f a c t  t h a t  

each of t h e  d a t a  s e t s  involved i s  s t o r e d  independent ly  of each of t h e  Others 

and t hus  may be added 01 s u b t r a c t e d  from any of our maps without  s i g n i f i c a n t  

cost i n  terms of man hours o r  machine t i m e .  I t  i s  p o s s i b l e  t h e r e f o r e  t o  

cont inuously add new s o c i h l ,  geographic ,  l c g a l ,  economic o r  e c o l c q i c  variables 

a s  the s i t u a t i o n  and the  a n a l y s i s  demands. I n  e s sence ,  t h e  tecl-iriique t l i a t  

we have used al lows €or f u r t h e r  a n a l y s i s  of t h e  d a t a  t h a t  we have collcct:c,:i 
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to t h e  d a t a  set be s i l i m i  t ted i n  coniknsed forin til the  archi : I ? .  3:: 

of C a l i f o r n i a ,  R ive r s ide  €or use by  p lanning  agenc ie s  i n  t h e  Coilnty of 1my;erial 

and the State of C a l i r c r n i a .  We sliou1.d p o i n t  nut, i n  a id i t io ! - . ,  ,i I C z  

. .  ... . presently i n  t h e  prc)cess,.of changing the m e t r i c  of the n;a!rl. I iic; ,J,S ei: IF: 

t h i s  a n a l y s i s  r e f l c c t  i t s  pui-pose. 'i'hey :qierc c o n s t r u c t . e d  i n  <iri +:fc,:ct. iz3 

d e s c i i b e  t h e  f r equenc ie s  and l o c a t i o n s  of t h e  e3 ements of t h e  aeoti:ei-m;i 

development t h a t  i s  being conducted b y  a number of ComFanies i n  the I m I - , e r i a l  

Valley of C a l i f o r n i a .  We have, i n  ou r  h a s t e ,  ignored p e r t i i i e n t  i n fo rma t ion .  

The nex t  set of maps t o  be cons t ruc t ed  from t h i s  d a t a  s e t  w i l l  cons i . s t  c,f a 

s e t  of polygons t h a t  d e f i n e  the physical map ai-ea of each ~f the 1easc.s i n  t h e  

f i l e ;  i n  e f f e c t ,  i t s  exac t  l o c a t i o n  w i t l i i n  t h e  Imperial  Va l l ey .  



APPENDIX THREE 

EXPLORATORY DRILLING SITES 



Below are listed the locations of those well sites where exploratory 

drilling has been initiated by the four companies examined in Sectior? Six. 

Standard Oil Company of California (Chevron) 

Nowlin Partnership #1 

Nowlin Partnership #2 

River Ranch 

J.J. Elmore #1 

Township 16s Range 14E 

Township 16s Range 14E 

Union Oil Company 

Township 11s Range 13E 

Towns’i:ip 11s Range 12E 

Magma Energy, Inc. and Magma Power Company 

Magmamax #1 Township 11s Range 13E 

Dearborne #1 Township 12s Range 12E 

Woolsey #1 Township 11s Range 13E 

Sharp #1 

willey #1 

Heise #1 

HOl.tZ #1 

veysey #1 

Veysey #2 

Holtz #2 

Elmore # 2  

McKelvey # 2  

Elmore # 3  

McKelvey #1 

Woolsey # 2  

Magmamax # 2  

Magmamax # 3  

Township 16s 

Township 12s 

Township 12s 

Township 17s 

Township 135 

Township 13s 

Township 1.7s 

Township 11s 

Township 11s 

Township 11s 

Township 11s 

Township 11s 

Township 11s 

Township 11s 

Range 16E 

Range 13E 

Range 12E 

Range 14E 

Range 14E 

Range 14E 

Range 14E 

Range 13E 

Range 13E 

Range 13E 

Range 13E 

Range 13E 

Range 13E 

Range 13E 



Magma Energy, Inc. and Magma Power Company (Cont'd) 

Magmamax # 4  

Bonanza #1 

Casey well #1 

Sharp Well # 2  

Fed-Rite Well #1 

Sinclair #1 

Sinclair #2 

Sinclair # 3  

Township 11s Range 13E 

No location 

Township 13s Range 14E 

Township 16s Range 16E 

Township 17s Range 13E 

Southern Pacific Land Company 

Township 12s Range 13E 

Township 12s Range 13E 

Township 12s Range 13E 
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