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ABSTRACT 

The study provides an evaluation of the impact of the 

Geothermal Loan Guaranty Program on geothermal development 

in the United States. The report includes an assessment of 

the program's impact on private and public decision making 

for investment in geothermal resource development. 

The legislative background, the current and potential 

applications, the operating procedures, and the review process 

of the Loan Guaranty Program are examined. Current problems 

resulting from external factors affecting the program (e.g. 

the ERDA-DOE transition, leasing practices, environmental 

regulations) are a lso  presented. 

The research methodology consisted of personal interviews 

with representatives of the financial community, the geothermal 

industry, and the utility companies. Government documents were 

reviewed for pertinent material. The perspective of lending 

institutions, private industry, and utility companies, were 

assessed and the conclusions were arrived at by the author 

as a result of an evaluation of the foregoing. 
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The study showed that the Geothermal Loan Guaranty 

Program has had only a negligible effect on geothermal develop- 

ment and the response to the program was far less than expected. 

The streamlining of environmental regulations and leasing 

policies, and the granting of intangible drilling cost write- 

offs and depletion allowances to operators would have had a 

greatef impact on geothermal energy development. 

guaranty program did not promote the undertaking of any new 

projects that would not have been undertaken without it. 

program only accelerated the pace for some development which 

might have commenced in the future. 

The loan 

The 

Included in the study are recommendations for improving 

the operation of the program thereby increasing its attrac- 

tiveness to potential applicants. 

iv 
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INTRODUCTION 

current or near current technology 

Loan guaranties to stimulate investment and development 

for social or political benefit have been used in the United 

States for over 30 years with varying degrees of success. The 

use of this vehicle as an incentive to develop energy resources 

and technologies is new; and its success in achieving the ob- 

jectives has not yet been determined. 

regardless of cost 

The United States government has several programs di- 

The rected at the development of geothermal resources‘’). 

potential contribution of this resource to total energy supply 

has been estimated to be between 3-10 percent. Its role is 

especially significant in the western United States, where 

over 60 percent of geothermal resources are estimated to 

exist. The United States Geological Survey (CI 726, 1975) 

assessed the resource potential and estimated potential elec- 

tric generating power to be 42,000 MW=yent ( 2 )  or 140,000 MW 
I 

for 30 years. Three types of geothermal resources were 
i 
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evaluated: 

hydrothermal (4) 

vapor-dominated hydrothermal ( 3 ,  , liquid-dominated 
(for temperatures of >lSO°C and 90-1SO°C), 

and geopressured fluids (5) . 
The Geothermal Loan Guaranty Program (GLGP) is one 

government support directed-at developing this resource 

potential. Title I1 of the Geothermal Research, Development 

and Demonstration Act of 1974 (P.L. 93-410) provided the 

legislation for enactment of the program. The Geothermal 

Loan Guaranty Program was the first such program aimed at 

developing an energy resource and has provided a model for 

additional loan guaranty programs for coal, synthetic fuel, 

and electric and hybrid vehicles. 

It is the objective of this study to evaluate the Geo- 

thermal Loan Guaranty Program, to examine its operation, and 

to estimate its current and potential use in developing geo- 

thermal energy. 
a 

Data Sources and Method of Analysis 

Data were acquired from primary sources and personal 

contact with lending institutions, government, private industry, 

and utilities. Contacts were made on the basis of involvement 

( 3 )  Geothermal convection systems containing saturated or 
superheated steam. 

( 4 )  Geothermal convection systems containing hot water. 
(5) Areas of abnormally high fluid pressure. 

I 
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in geothermal development and/or interest in the loan guaranty 

program. The San Francisco Operations Office ( S A N ) ,  the 

administrating office for the program, provided the author 

with a list of potential applicants as discussed in Chapter 111. 

Government documents and internally circulated memoranda 

were reviewed for information and insight into the workings 

of the program in relation to government organization. The 

Department of Energy and before that, ERDA (Energy Research 

and Development Administration), has contracted several studies 

devoted to various government financial supports including 

loan guaranties, cost-sharing, direct grants, and tax sub- 

sidies addressing the potential for promoting developnent and 

commercialization of energy resources and technologies. 

studies by large research institutes, Harbridge House and 

Bradford National, deal with lending institutions' attitudes 

and potential activity with respect to government loan guaranties 

(see Bibliography) . 

Two 

Utilities, their involvement, obstacles, and potential 

for utilizing geothermal resources are well documented in 

two studies by Sheldon Bierman, et al: Innovation and Mono- 

poly and Geothermal Energy and the Bulk Electric Power and 

Petroleum Industries (draft). Legal and tax issues are being 

studied extensively by Jack McNamara at the University of 

Southern California; two papers have been produced: 
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Geothermal Energy and t h e  Law, V o l  I: The Federa l  Lands 

Management Program ( d r a f t ) ,  and V o l .  11: Pre l iminary  Analys is  

of t h e  Impacts of  Federa l  Tax Reform on Geothermal Energy 

Development i n  t h e  United States. The U . S .  Sena te  and 

House of  Represen ta t ives  are also s tudying  t h e  p rospec t s  

f o r  u s ing  loan  g u a r a n t i e s  and t h e i r  a f f e c t  on v a r i o u s  sectors 

w i t h i n  government and i n d u s t r y .  

O f f i c e  i s  p repa r ing  a r e p o r t  t o  Congress on government in-  

volvement i n  geothermal development. 

survey by sending q u e s t i o n n a i r e s  (Appendix A) t o  1 8 0  federal 

and s ta te  leaseowners;  approximately 62 p e r c e n t  of them 

The U . S .  General  Accounting 

The GAO conducted a 

responded. 

and a f i n a l  r e p o r t  by F a l l  1978. 

A GAO d r a f t  r e p o r t  should b e  ready by Spring 1978 

These sou rces  and o t h e r s  t h a t  w e r e  consu l t ed  addressed 

t h e  Geothermal Loan Guaranty Program d i r e c t l y ,  loan  g u a r a n t i e s  

i n  g e n e r a l  a s  a f i n a n c i n g  mechanism, t h e  f i n a n c i a l  cl imate 

i n  t h e  geothermal i n d u s t r y ,  o t h e r  government suppor t s ,  and 

geothermal development i n  t h e  United S t a t e s .  

enced i n  t h e  b ib l iography of  t h i s  paper.  

A l l  a re  refer-  

Study Organiza t ion  

Th i s  s tudy begins  wi th  Chapter 11, an overview of t h e  

geothermal i n d u s t r y - t h e  s ta te  of t h e  a r t ,  and c u r r e n t  and 

f u t u r e  p o t e n t i a l ,  i n  o r d e r  t o  g i v e  p e r s p e c t i v e  t o  t h e  scope 

of t h e  problem of developing geothermal r e sources .  
0 
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Chapter 111, "The Geothermal Loan Guaranty Program," 

focuses  on t h e  s p e c i f i c s  of  the .  program: a p p l i c a t i o n s  r ece ived  

and pending, o p e r a t i n g  procedures ,and t h e  reviewing p rocess .  

L e g i s l a t i v e  background sets t h e  t i m e f r a m e  i n  which t h e  

program has  evolved. 

Chapter IV. " E x t e r n a l i t i e s  A f f e c t i n g  t h e  Geothermal 

Loan Guaranty Program," l e n d s  i n s i g h t  t o  t h o s e  f a c t o r s  i m -  

peding t h e  development of t h e  r e source  and t h e  e f f e c t i v e n e s s  

of t h e  loan  guaranty  program. Barriers, o t h e r  t h a n  f i n a n c i a l ,  

t h a t  have prevented t h e  i n d u s t r y  from developing t o  a p o i n t  

where f u l l  advantage could  be taken  of  such a program are 

eva lua ted .  

Chapter V. "Evalua t ing  t h e  GLGP: A t t i t u d e s  and Per- 

spec t ives , f ig  e l a b o r a t e s  t h e  p r i v a t e  sectors p e r c e p t i o n s  of 

t h e  loan  guaranty  program. An unders tanding  of  h o w  t h e  

program m e e t s  t h e  needs and serves t h e  purpose of l end ing  

i n s t i t u t i o n s ,  p r i v a t e  indus t ry , and  u t i l t i e s  i s  r equ i r ed  

t o  determine i t s  p o t e n t i a l  c a p a b i l i t y .  The e x i s t i n g  

problems f o r  t h e  use  and o p e r a t i o n  of t h e  loan  guaranty  

program a i d  i n  e v a l u a t i n g  i t s  impact and are t h e  b z s i s  f o r  

recommendations made i n  Chapter VI. 

The u n c e r t a i n t y  and r i s k  a s s o c i a t e d  wi th  geothermal 

r e sources  wi th  r e s p e c t  t o  t h e  l e g a l ,  i n s t i t u t i o n a l ,  and 

t e c h n i c a l  b a r r i e r s  a r e  o u t s i d e  of  t h e  scope of t h i s  paper ,  
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except as they are an impediment to the functioning of the 

loan guaranty program. 

greater detail by others. 

These subjects have been addressed in 

The geothermal industry and the government have traveled 

far up the "learning curve" in a matter of a few years. 

ing pains are apparent in this "infant industry" but growth 

is taking place, regardless of the status of the loan guar- 

anty program. 

provided herein will aid in furthering the understanding of 

the magnitude, complexities, and interdependencies of con- 

straints affecting the geothermal industry. 

Grow- 

It is the hope of the author that information 



STATE OF THE ART -- GEOTHERMAL ENERGY OVERVIEW 

Geothermal r e s o u r c e s  w e r e  used f o r  t h e  gene ra t ion  of 

e l e c t r i c i t y  f i r s t  a t  La rade l lo ,  I t a l y  i n  1 9 0 4 ;  250 k i l o -  

w a t t s  were being genera ted  by 1931. 

417 MW of e l e c t r i c i t y .  I n  1958, N e w  Zealand w a s  t h e  second 

coun t ry  t o  g e n e r a t e  e l e c t r i c i t y  u s i n g  geothermal r e sources ,  

w i th  c u r r e n t  product ion  of about  1 7 0  MW. The United States 

w a s  t h e  t h i r d  count ry  t o  produce e l e c t r i c i t y ,  beginning i n  

1960 a t  t h e  Geysers.  P r e s e n t l y ,  s e v e r a l  c o u n t r i e s  are ex- 

p l o r i n g  f o r  and u t i l i z i n g  geothermal r e s o u r c e s  f o r  non-e l ec t r i c  

u s e s  and f o r  gene ra t ing  e l e c t r i c i t y :  Iceland, Hungary, U S S R ,  

Japan,  Mexico, Honduras, El Salvador ,  Nicaragua, and s e v e r a l  

o t h e r s  (Table  1). 

I t a l y  p r e s e n t l y  produces 

The United States  i s  t h e  wor ld ' s  l a r g e s t  producer of 

e l e c t r i c i t y  u t i l i z i n g  a vapor-dominated hydrothermal ( d r y  

steam) re source .  The on ly  geothermal power p l a n t  gene ra t ing  

e l e c t r i c i t y ,  a t  t h e  Geysers i n  C a l i f o r n i a ,  c u r r e n t l y  pro- 

duces 502 MW of e l e c t r i c i t y  wi th  p l a n s  t o  gene ra t e  an addi -  

t i o n a l  626 MW by 1981 (Table  2 ) .  

area has  been es t imated  t o  be 2000-2500 MW. 

Total  p o t e n t i a l  f o r  t h i s  

7 
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Table 1 

Worldwide Approximate Electric and Non-Electric Use 
of Geothermal Energy, 1976 

Country 

Hungary 

Iceland 

Operating Power (MW) Non-Electr ic 
Operating Planned (MW) 

-- 380 -- 
3 55 285 

Italy 417 15 15 

Japan 170 -- 25 

Mexico 

New Zealand 

United States 

U.S.S.R. 

75 

170 

502 

6 

75 

210 

-- 
120 

626 15 

20 5,100 

-- El Salvador 30 30 - _  

-- 30 Guadaloupe -- 
-- Turkey -- lo 

Nicaragua 

Total 

-- 100 

1,373 1,171 5,940 

Based on data provided from: Birsic, 1976 and Howard, 1975 
(cited in Sacarto, pg. 3) 

I 
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U n i t  

T a b l e  2 

E x i s t i n g  and E x p e c t e d  Capaci ty  a t  t h e  Geysers G e o -  
thermal Power P l a n t s  

Year 

1 9 6 0  

1 9 6 3  

1967  

1 9 6 8  

1 9 7 1  

1 9 7 1  

1972  

1972  

1 9 7 3  

1 9 7 3  

1 9 7 5  

Ju ly /78  

J u l y / 7  9 

Feb/79 

S e p t / 7 8  

May/8 1 

May/8 1 

Capaci ty  
N e t  
KW 

11 ,000  

1 3 , 0 0 0  

27 ,000  

27 ,000  

53 ,000  

53 ,000  

53 ,000  

53 ,000  

53 ,000  

53 ,000  

1 0 6 , 0 0 0  

1 0 6 , 0 0 0  

1 3 5 , 0 0 0  

1 1 0 , 0 0 0  

55 ,000  

1 1 0 , 0 0 0  

1 1 0 , 0 0 0  

Cap i t a l  C o s t  
P e r  

11 1 , 7 5 0  

24 2 , 2 0 0  

5 1  3 , 7 9 0  

78  3 , 1 7 0  

1 
1 

1 8 4 )  1 1 , 5 0 0  

1 
1 

290)  1 1 , 9 0 0  

1 
1 

396)  1 3 , 5 0 0  

502 1 4 , 4 0 4  

608 21 ,500  

743  2 8 , 9 0 0  

853 28 ,000  

908 1 7 , 3 0 0  

1 , 0 1 8  4 2 , 4 0 0  

1 , 1 2 8  41 ,600  

C-under c o n s t r u c t i o n  
P-p lanned ,  government approvals pending 
U-Union o i l  C o .  
M-Magma Power C o .  
T-Thermal Power C o .  

KW $ P r o d u c e r  

1 5 9  

1 6 9  

U-M-T 

U-M-T 

1 4 0  U-M-T 

U-M-T 

U-M-T 

U-M-T 

U-M-T 

1 1 2  U-M-T 

U-M-T 

U-M-T 

1 3 6  U-M-T 

U-M-T 

1 1 7  

108  

1 2 7  

203 

214 Burmah 
( grn ino i 1 ) 

255 

315 T h e r m o g e n i c s  

385  

378 

U-M-T 

S o u r c e :  B i r s i c ,  1976 ;  P a c i f i c  G a s  a n d  Electr ic  and Union O i l  
Company, P r o m o t i o n a l  Material, 1976 .  
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Resource Potential 

Electric generating potential from hydrothermal convec- 

tion systems (6) and geopressured sedimentary environments (7) , 
assumed recoverable with present and near-current technology 

and without regard to cost, are presented in Tables 3 and 4. 

Electric potential from hydrothermal reserves is 3,500 MW=cent 

or 11,700 MW for 30 years, with an equal amount from paramarginal 

resources. Undiscovered hydrothermal (>15OoC) resources are 

estimated to have a potential, assuming 60 percent recoverable 

at prices 2X present prices, of 38,000 MW-cent (126,700 MW 

for 30 years). 

potential from 9,000 to 35,000 MWecent (31,000 to 115,000 MW 

Geopressured fluids of the Gulf Coast range in 

for 30 years) depending on factors of production (excluding 

methane gas). Production potential from identified hydrothermal 

and geopressured systems, disregarding cost, with present or 

near present technology is estimated to be about 42,000 MW-cent 

640,OOOMW for 30 years) (USGSCI 726, pg. 155). 

Hot dry rock, methane gas from geopressured resources, 

and yet undiscovered hydrothermal convection systems will be 

of significant contribution to the national energy needs. USGS 

Heat is transferred by convection circulation of water or 
steam rather than by thermal conduction through solid 
rock (CI 726, p. 5). 

(7) Deposition of fluids under abnormally high pressures in 

(6) 

sediments. 



Table 3 

Geothermal Resources of Hydrothermal Convection Systems 

Electrical Mw for 
energy 30 years 

1018calV m'cent2/ 3/ 

High-temperature systems 
(>150°C; for generation 
of electricity) 

Identified resources 

Reserves I/ 
Paramarginal resources E/ 
Submarginal resources ?/ 
Undiscovered resources 

Intermediate-temperature 
systems (90"  to 150°C: 
mainly non-electrical 
uses). 

257 

3,500 11,700 

3,500 11 , 700 
>1,000 4/ >3,300 4/ 

1,200 38,000 - 5/ 126,700 5/ 
- - 

Identified resources 345 

1,035 - Undiscovered resources 

TOTAL 2,837 46,000 153,400 

- 1/ 1018cal (a billion-billion calories) is equivalent to heat of 
combustion of 690 million barrels of oil or 154 million short 
tons of coal; these estimates exclude the national parks. - 2/ Unit of electrical energy: 1 MW*cent is equivalentto1000 KW 
produced continuously for 100 years. - 3/ Assumes that each MW-cent of electricity can be produced at 
rate of 3.33 Mw for 30 years. 

4/ Small because of exclusion of systems with temperatures below - 15ooc.  - 5/ Perhaps as much as 60 percent will be reserves and paramarginal 
resourceb; costs of discovery and development are more specu- 
lative than for identified resources. - 6/ Reserves: recoverable with present technology and competitive 
cost. 

7/ Paramarginal: recoverable with one to two times current 

- 8/ Submarginal: recoverable at greater than two times current 

Source: U.S.G.S. CI 726, p. 150. 

- 
energy costs. 

prices of competitive energy sources. 
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Table 4 

Geothermal Resources of Geopressured Sedimentary 
Environments 

Heat in Electrical MW for 
porf8fluf7s energy, 30 years 
10 cal- MW*cent/ 2/ 

Gulf Coast geopressured 
fluids in sediments of 
Tertiary age; assessed 
on-shore parts only, to 
depth ranging up to 
7 km. 

Thermal energy 

Mechanical energy 
(thermal 'equivalent) 

TOTAL 

10,920 

24,380 81,260 

9.970 33,230 

34,350 4/ 114,490 4/ - - 

18 - 1/ Thermal energy only; LO 
combustion of 690 million barrels of oil. 

- 2/ Units of electrical energy; 1 MW-cent is equivalent to 
1000 kw produced continuously for 100 years. 

- 3/ Estimates made for  20 yr. production period; converted to 
30 yrs. to be consistent with other estimates of this 
circular. 

cal is equivalent to heat of 

- 4/ Perhaps in part reserves but mostly paramarginal, depending 
on environmental and other costs. 

Source: U.S.G.S. CI 726, p. 151. 
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estimates potential for these resources to be at least 100,000 

MW-cent (or 330,000 MW for 30 years). 

Leasing 

Leasing activity on federal land was supposed to have 

been spurred on with enactment of the Geothermal Steam Act of 

1970 (P.L. 91-581); however, several problems have dampened 

this effort. Regulations for the implementation of the 

leasing program were not completed until December 1973 and 

the first lease sale was in January 1974. 

The Bureau of Land Management (Dept. of Interior) was 

designated the lead agency, working with the U . S .  Dept. of 

Agriculture (Forest Service) to issue competitive lease sales 

for KGRA's (Known Geothermal Resource Areas) and noncompetitive 

lease applications for land authorized for geothermal explor- 

ation but not designated as KGRA's. 

The competitive lease sales are made by bonus bidding-- 

the lease is sold to the highest qualified bidder. A corpora- 

tion established to do business in the U.S. or an individual 

can bid on a lease. 

The U . S .  Geological Survey has identified 106 KGRA's 

in a total area of greater than 3.3 million acres. These are 

listed in Appendix B. 

Since January 1974 and as of January 30, 1978 federal 

leasing activity has been as follows: 178 competitive leases 
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totaling 349,659 acres and 1,024 non-competitive leases 

totaling 1,673,505 acres were issued (Bureau of Land Manage- 

ment, oral communication). 

Of the 3.3 million acres located in 10 western states 

and Alaska designated KGRA's, 1 million acres are on Federal 

land. An additional 96 million acres are listed as having 

potential value for geothermal resources; of these, 58 million 

acres (60 percent) are on Federal land. 

Only 10.5 percent of all KGRA's and only 3 percent of 

federal lands authorized for geothermal exploration have been 

leased. 

but these efforts are not impressive with respect to the 

potential development of geothermal resources. 

Many firms conduct some exploration before leasing 

Private land is also leased for geothermal exploration 

The extent of private leasing activity is and development. 

difficult to monitor but is thought to be more extensive than 

leasing of state and federal lands partially due to the delays 

and paperwork involved in federal Leasing procedures. 

Several major oil companies are active in geothermal 

Appendix C presents competitive leasing and development. 

lease sales as of December 31, 1977, and is also a good indi- 

cation of which firms are involved in geothermal leasing and 

the competition for leases. 



Drilling Activity 

Drilling is an expensive venture 

available in order to locate addition 
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and capital must be 

1 geothermal reserves. 

Table 5 represents typical drilling costs. 

Drilling activity for geothermal resources has not been 

significant compared to the number of oil and gas wells drilled 

in the United States-. The majority of all geothermal wells 

have been drilled at the Geysers. The Imperial Valley is 

the only other area with significant drilling activity. 

Table 6 represents the number of geothermal wells drilled 

in 1975, 1976, and 1977. Appendix D lists drilling by operator 

and location. Drilling, together with leasing activities listed 

by operator indicates those most active in exploring and develop- 

ing geothermal resources. 

Table 6 

Geothermal Wells Drilled in the United States, 1975-77 

Imperial Other 
Year Geysers Valley Locations Total 

1975 24 10 18 52 

1976 30 16 

1977 32 8 

19 65 

18 58 

Drilling taking place in states other than California 

includes New Mexico, Nevada, Utah, Idaho, Oregon, and Hawaii. 
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Table 5 

Drilling Costs for Geothermal Wells 

$ Average Marg ina 1 
Depth (KM) Total Cost Cost/Meter Cost/Meter Source 

0.5 50,000 100 100 Meidav 

1.0 

2.0 

150,000 150 200 Meidav 
150,000 150 USGS 

420,000 210 270 Meidav 
300,000 150 150 USGS 

300-520,000 166-216 Rex 

3.0 810,000 270 390 Meidav 
500,000 167 200 USGS 

425-770,000 170-260 250 Rex 

5.0 1,000,000 200 250 USGS 
635,000-1,055,000 200-230 250 Rex 

10.0 5,000,000 500 800 USGS 
2,750,000 300 340 Rex 

Source: Sacarto,State Policies for Geothermal Development, 
1976, p. 25. 
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These figures are not significant if 20,000 MW is ex- 

pected to be generated by the year 2000. Problems associated 

with drilling activity are dealt with in Chapter 111. 

Status of Geothermal Prospects 
~~ ~ ~ ~ 

Presented here is the current status of six principal 

geothermal areas and the potential development associated 

with each. Figure 1 presents the location of these and other 

areas undergoing various phases of development. 

The only power plant in operation is at the Geysers in 

California. The eleven power plants mentioned here, in plan- 

ning stages, should generate an additional 435 MW (excluding 

the Geysers); six of the eleven potential power plants would 

be financed with federal loan guaranties and two are candidates 

for the government cost-shared demonstration plant. 

I. Geysers 

1) Pacific Gas and Electric Company owns the power gen- 

erating units. Union Oil is the operator, Thermal Power Co., 

Magma Power Co., Aminoil, and Thermogenics, Inc., are steam 

suppliers. Current power is 502 MW, with an additional 626 

MW planned. 

2) The California State Department of Water Resources 

plans to build a 55 MW power plant to be operating by 1983. 

An estimated $25 million will be spent on construction. 

McCulloch Oil Co. will supply the steam earning working 
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Figure 1. Geothermal Resources Development. 

araaa of S i p n i f i c m t  
' 1Lr D.+.lopmuIt by 1981 
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Dixie Valley,  W 
Ruby Val ley,  W 
sod. W e ,  Nv 
S t e m b o a t  Springs,  ??V 
A n h a s  Vslley,  Icn 
V a l l e s  Caldera ,  NH 
Alvord Deaert, OR 
Beryl, UT 
Cove Fort, UT 
Rooaevelt Wot  Spriaga,  
T m r  UT 

Wiland, CA 

D kea. vith deep d r i l l i n g  m d  a i g n i f i c a n t  development by 1961 
b u a b u a  are for l o c a t i o n  purposeat do not  i n d i c a t e  p r i o r i t y ) .  

0 kea. w i t h  s i g n i f i c a n t  B u r f a c e  explora t ion  rad dmep d r i l l i n g  
by 1905. 

k o a s  with c u r r e n t  product ion,  uear  w i t h  p a s t  d r i l l i n g  and 
00 current a c t i v i t y ,  md u e a a  which h v e  n o t  hhd a c t i v i t y .  

Source: U.S. Fish and Wildlife Service, Department 
of Interior, Geothermal Project, 1976. 
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i n t e r e s t  revenues of 49 p e r c e n t ,  w i th  Geothermal K i n e t i c s ,  

I n c . ,  r e c e i v i n g  30 p e r c e n t  and Entex Petroleum 2 1  p e r c e n t .  

Financing w i l l  be v i a  convent iona l  means, e.g. revenue bonds 

(The Geysers,  1977) .  

3 )  The Northern C a l i f o r n i a  Power Agency has  c o n t r a c t e d  

wi th  S h e l l  O i l  t o  supply s t e a m  f o r  a 55 MW power p l a n t .  Th i s  

i s  pending f i n a n c i n g  wi th  a f e d e r a l  loan  guaranty  and nego t i a -  

t i n g  a c o n t r a c t  w i th  Pacific G a s  and Electric t o  t r a n s m i t  t h e  

e l e c t r i c i t y .  

11. Imper i a l  Val ley ,  C a l i f o r n i a  

E a s t  Mesa 

4 )  Magma Power Company ( Imper i a l  Magma) is  c o n s t r u c t i n g  

a 1 0  MW b ina ry  c y c l e ( 8 )  power p l a n t ,  o p e r a t i o n  t o  begin i n  

August, 1978.  

5 )  Republic Geothermal, Inc.  i s  doing f i e l d  development 

w o r k  w i t h  a f e d e r a l  l oan  guaranty  and p l a n s  to c o n s t r u c t  a 

double  f l a sh ( ' )  4 8  MW power p l a n t .  

B r a w l e v  

6) Union O i l  Company has  obta ined  a p e r m i t - t o  c o n s t r u c t  

a 1 0  MW s i n g l e  f l a s h  power p l a n t .  Poss ib ly  Southern C a l i f o r n i a  

(*)Binary  cyc le :  u s e  o f  a h e a t  exchanger t o  conduct h e a t  
from a geothermal b r i n e  t o  t h e  working f l u i d  ( i sobu tane )  
which d r i v e s  a t u r b i n e .  

("Single  o r  double  f l a s h :  steam produced from h o t  water  due 
t o  a dec rease  i n  p re s su re .  
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Edison or t h e  Imper i a l  I r r i g a t i o n  Dis t r ic t  w i l l  purchase 

e l e c t r i c i t y .  P r i n c i p a l  o p e r a t o r s  a t  Brawley are Union and 

Chevron. 

Heber 

7 )  San Diego G a s  and Electric has  submitted a proposa l  

t o  DOE f o r  t h e  demonstrat ion Program Opportuni ty  Notice (PON) 

f o r  a 50-MW b i n a r y  c y c l e  power p l a n t  c o s t i n g  about  $42  m i l l i o n .  

Chevron, Magma, Union, and New Albion Resources Company (NARCO),  

a s u b s i d i a r y  of SDG&E are p r i n c i p a l  l e a s e h o l d e r s  a t  Heber. 

S a l t o n  Sea 

8)  DOE and SDG&E have a cost  sha r ing  agreement t h a t  funded 

t h e  c o n s t r u c t i o n  of a 1 0 - M W  b ina ry  c y c l e  Geothermal Loop Ex- 

per imenta l  F a c i l i t y - - i n  o p e r a t i o n  s i n c e  May 1976.  P r i n c i p a l  

o p e r a t o r s  are Magma Power Co., Southern Pacif ic  Land Co., 

and Southern C a l i f o r n i a  Edison. A 50-MW f l a s h  b ina ry  power 

p l a n t  i s  under cons ide ra t ion .  

Westmoreland 

9 )  Republic Geothermal and Mapco j o i n t l y  lease and 

o p e r a t e  t h i s  prospec t .  

guaranty  has  been submitted f o r  r e s e r v o i r  assessment and 

d r i l l i n g .  

An a p p l i c a t i o n  f o r  a f e d e r a l  loan  

A 50-MW double- f lash  power p l a n t  i s  planned. 

111. Desert Peak (Brady-Hazen), Nevada 

1 0 )  P h i l l i p s  Petroleum i s  t h e  p r i n c i p a l  ope ra to r .  Sierra 

Pac i f ic  i s  i n t e r e s t e d  i n  purchasing e l e c t r i c i t y  a t  t h e  busbar.  
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A 50 MW double flash power plant is under consideration. The 

Geothermal Energy Corporation and Morrison-Knudsen are in- 

volved in the negotiations; submission of an application for 

a loan guaranty is pending. 

IV. Beowawe. Nevada 

Chevron and Chevron/American Thermal are the principal 

operators. Sierra Pacific had spent some $300,000 without 

success. The operators plan for extensive exploration. 

V. Roosevelt Hot Springs, Utah 

Principal operators are Phillips Petroleum and Thermal 

Power Co. 

11) Rogers Engineering is submitting an application for 

a federal loan guaranty for construction of a 52 MW double 

flash power plant at a cost of about $35 million. Utah 

Power and L i g h t  w i l l  purchase t h e  e l e c t r i c i t y  and P h i l l i p s  

Petroleum will supply the resource. 

12) O'Brien Resources, together with VTN, Thermal Power 

Company, and AMAX Exploration are submitting an application 

for a federal loan guaranty to drill 8-9 wells, including 3 

reinjectors, and construction of a 55 MW double flash power 

plant. Negotiations are underway to sell electricity to the 

city of Bountiful. 
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VI. Valles Caldera, New Mexico 

13) The principal operator is Union Oil Co. Union has 

submitted a proposal to the Department of Energy for the 

construction of a 50 MW flash demonstration plant in response 

to the PON. 

utility involved in this venture. 

The Public Service Company of New Mexico is the 

Many other areas are being explored for geothermal re- 

sources and development: a) Cove-Fort Sulphurdale, Utah- 

Union, b) Cos0 Hot Springs, California, China Lake, Naval 

Weapons Center has requested proposals and is looking for a 

developer. c) Becwawe, Nevada - extensive exploration by 
Chevron O i l  Company, d) Raft River, Idaho - Department of 
Energy, binary cycle power plant, e) Los Alamos Scientific 

Laboratory, New Mexico - Hot Dry Rock Geothermal Energy 
Project funded since 1970; drilled into 20OoC granite to 

3 KM. 

f) Hawaiian Islands- exploratory drilling in Kilauea and 

Puna. 

being studied extensively at the University of Texas, Bureau 

of Economic Geology, which was awarded $17 million in grants 

A 10 MW (thermal) binary cycle power plant is planned, 

Geopressured resource potential and feasibility are 

from the Department of Energy. 

Non-electric Utilization 

Significant thermal resources, 700 MWt worldwide (Lund, 

OIT), are available for direct application, including space 
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heating, crop drying, industrial processing, sugar refining, 

fisheries, agribusiness, hydroponics, greenhouse complexes, 

pulp and paper processing, absorption - refrigeration, amonia 
synthesis, and chemical extraction. Space heating utilizes 

low enthalpy hydrothermal convection systems of temperatures 

65-100OC. Transmission distance of 50-100 km has been cal- 

culated and a 20 km distance is in use presently. Direct use 

offers high conversion efficiency of 80-90 percent, technology 

is presently available,and direct use costs are 60-75 percent 

of the fossil fuel costs, payback is 5 to 10 years (Geothermal 

Resources Council Symposium, 1978). 

The possibility of using spent geothermal resources from 

electric generation for a secondary use can be a contribution 

to increasing efficiency and decreasing costs. The rate of 

return for direct use is lower than for electric use but 

the payout is faster and capital investment is not extensive. 

Klamath Falls, Oregon, Pagosa Springs, Colorado, and 

Boise, Idaho use their geothermal resources for extensive 

municipal and private residence space heating with plans for 

expansion. Currently, industries are utilizing geothermal 

resources for food processing, fisheries, hydroponics, green- 

house complexes, but it is insignificant in comparison to 

the potential use. 

Figure 2 indicates some of the uses and their corres- 

ponding temperatures for nonelectric application of geothermal 

fluids. 
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I n d u s t r y  S t r u c t u r e  

The geothermal i n d u s t r y  is  f a i r l y  new and m o s t  f i r m s  

began t h e i r  i n d u s t r y  involvement 5 t o  7 y e a r s  ago. The in-  

d u s t r y  i s  r e l a t i v e l y  s m a l l ,  w i t h  major developments involv ing  

a few f i r m s .  Reviewing l e a s i n g  and d r i l l i n g  a c t i v i t y  provides  

a good i n d i c a t i o n  of  which firms are more a c t i v e .  These are 

l is ted i n  Appendix E. Planned power p l a n t  c o n s t r u c t i o n ,  as  

o u t l i n e d  i n  t h e  p rev ious  s e c t i o n ,  i n d i c a t e s  Chevron, P h i l l i p s ,  

Magma ,  and Union t o  be l ead ing  t h e  way. Other  p r o j e c t s  involv-  

i n g  f i e l d  development, r e s o u r c e  supply c o n t r a c t s ,  and p o t e n t i a l  

c o n s t r u c t i o n  of power p l a n t s  i nvo lve  S h e l l ,  Amax, Mapco, 

Thermal Power ,  Thermogenics, Republic Geothermal, Geothermal 

K i n e t i c s ,  Geothermal Resources Internationa1,McCulloch O i l ,  

Aminoil ,  and P h i l l i p s  Petroleum. 

U t i l i t i e s ,  engineer ing  firms, land  ven tu res ,  and munici-  

p a l i t i e s  are a lso involved i n  s e v e r a l  s t a g e s  of geothermal 

r e s o u r c e  development. Table 7 l ists  t h e s e  firms and t h e  

v a r i o u s  stages of development i n  which t h e y  are most l i k e l y  

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

There are b a s i c a l l y  f o u r  areas the  i n d u s t r y  is directed 

towards : 

1) Land a c q u i s i t i o n :  

a )  f e d e r a l  - state  
b)  p r i v a t e  

2 )  Explora t ion :  

a )  i n i t i a l  e x p l o r a t i o n  
p h y s i c a l  surveying.  

- g e o l o g i c a l  and geo- 
May precede lease a c q u i s i t i o n .  
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Table 7 

Types of Firms and Involvement in Geothermal Development 

Oil 
Companies 
(1) 

Geothermal 
firms (1,2 1 

Engineering 
firms 

Lease Field Power Plant 
Acquisition Exploration Development Construction 

X 

X 

Municipalities 
( 3 )  X 

Utilities 
( 3 )  X 

X 

X 

X 

X 

X 

X 

X X 

0 

0 

X 

X 

(1) sell resource; (2) sell electricity: (3) transmit electricity. 

X-probable 
0-possible 
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b) exploration drilling - thermal gradient 
holes, observatory wells, deep wells. 

3 )  Full field development: 

Drilling production and injection wells. 

4 )  Utilization of the resource: 

a) generation of electricity 
b) direct -use (nonelectric) 

s 

A firm or an individual acquires a lease and has several 

options depending on the objectives of the firm, value of the 

lease, and the type of organization. Leaseowners will try 

to increase the value of the lease by doing exploratory work 

and/or drilling to prove up a resource. A lease may then be 

sold to a developer who will engage in field development and 

either sell the resource to another party or the developer 

may engage in the construction of a power plant and sell the 

electricity to a utility, or engage in a joint venture with 

a utility who will build a power plant. 

The experience in geothermal is similar to that in oil 

and gas: small independent firms are doing the exploration 

and the larger firms with better access to capital are develop- 

ing the field. Several small firms are engaging in promoting 

resource utilization by joint venturing with resource owners, 

engineering firms, operators, leaseowners, utilities, and 

municipalities. Arrangements have been made whereby a resource 

owner contracts to supply steam to a power plant facility at 
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a specified price and a utility purchases the electricity 

and most probably will option to purchase the power plant 

after several years of proven feasibility. 

remains as to whom will pay for the power plant. 

is willing to finance the development of the field but 

The question 

The developer 

neitherhe nor the utility companies, for various reasons 

(capital requirements, reservoir uncertainties, and regula- 

tory issues) have been willing to finance liquid-dominated 

power plant construction. Several small independent firms 

are willing to act on behalf of a utility and resource sup- 

plier and apply for a loan guaranty to finance this construction. 

Financial Arrangements 

Financing for geothermal development is made available 

by the same mechanisms as in other resource investment oppo- 

tunities. 

in that the resource is unconventional, expensive to exploit, 

and involves a high level of risk. 

than for oil and gas, and many uncertainties including tax 

treatment make financing more difficult. 

Raising capital for geothermal ventures differs 

The payout is longer 

Geothermal investments are judged by the same criteria 

as other natural resources but may be viewed more critically 

and a higher rate of return may be required due to higher 

risks. Geothermal projects must compete for capital in a 

thin market, and with other investments of large integrated 
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firms!lO) The considerations for investment may be: undiluted 

interest to retain full control, cost of capital, and mini- 

mization of front end exposure. 

Oil companies and other well-established industries, 

geothermal enterprises, municipalities, and utilities have 

different means of raising capital. Large established firms 

may sell securities to raise capital or use internally gen- 

erated funds from other investments. Commercial banks will 

lend money to these firms at prime interest rates and gen- 

erally they have little problem of financing. Smaller firms 

will seek capital through joint ventures with the larger firms, 

selling limited partnerships, or the venture capital market. 

A leaseowner or small "independent" may joint venture with a 

developer who has available capital. Drilling programs are a 

source for raising high risk capital. The limited partner- 

ship is used widely in the geothermal industry because it 

provides the operator with control and limits the liability 

of the limited partners to the amount of the investment and 

allows for attractive tax consequences. Table 8 identifies 

the sources of capital for different types of firms. 

@O)The University of Pennsylvania, Energy Center, is under 
contract to the Division of Geothermal Energy, DOE, to 
study investment decisions for geothermal resources. 
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Table 8 

Capital Formation for Geothermal Projects 

Large 
established 
firms 
e.g. 
oil comp, 

small 
firms 
e.g. lease 
exploration 

Municipalities 

Utilities 

) internal cash flows 
) commercial lenders 
) -securities. offerings 
) drilling contributions from other firms 
) joint ventures-land, drilling, federal 

) venture capital - drilling programs 
) joint ventures - general partnership 
) limited partnership 
) fam-outs 
federal government 

government 

- revenue bonds 
federal government 

- revenue bonds 
federal government 

Government and Geothermal Development 

The federal governments expectations for the develop- 

ment of domestic geothermal resources are shown in Tables 

9 and 10. Potential electricity production from geothermal 

resources according to ERDA is 3000-4000 MW by 1985. The 

expected estimated utilization of the resource has under- 

gone change from 1975 to 1977. 

Table 10 was published a little more than a year after 

Table 9, at which time the figure for electrical generation 

was halved. The estimate is qualified by the assumption 

that federal program implementation is "successful." Many 

people in the geothermal industry have doubts of 3000-4000 

MW generating by 1985. PG&E at the Geysers, as planned, will 
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Table 9 

Estimated Geothermal Utilization Given Successful 
Federal Program Implementation* 

1985 2000 2020 

Electric Capacity (MW) 6,000 39,000 140,000 

Electric Applications 
Equivalent Energy 
(Quads/yr) 0.5 2.9 10.4 

Nonelectric Applications 
(Quads/yr) 0.1 1.5 8 . 2  

Total Energy 
(Quads/yr) 0.6 4.4 18.6 

Quad - lo1’ Btu 
7 *Assuming - 1 MW hr - 10 Btu 85 percent load factor 

Source: Definition Report, DGE, ERDA, Oct. 1975. 

Table 10 

Intended Commercial Geothermal Utilization Potential 
Given Successful Federal Program Implementation 

1985 2000 2020 

3,000- 20,000- 70,000- 
Electric Capacity (MW) 4,000 40,000 140,000 

Electric Applications 

Equivalent fossil fuel 
energy (Quads/yr) 0.2-0.3 1.5-3.0 5-10 

Nonelectric applica- 
tions (Quads/yr) 0.1 1 8 

Total Energy 

Quad = 1015 Btu 

(Quads/yr) 0.3-0.4 2.5-4.0 13-18 

Source: EmA, Program Approval Document, Fiscal Year 1977, 
Geothermal Energy Development, January 17, 1977. 
(Bierman, p .  63). 
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have about  1125 MW by 1981 and i f  t h e  11 power p l a n t  p r o j e c t s  

o u t l i n e d  i n  t h i s  r e p o r t  are completed,  t h a t  w i l l  mean an  

a d d i t i o n a l  435 MW. Given t h e  t i m e  c o n s t r a i n t s  of d r i l l i n g ,  

p e r m i t t i n g ,  c o n s t r u c t i o n ,  c a p i t a l  requi rements ,  etc. ,  one 

wonders where t h e  a d d i t i o n a l  1500-2500 MW w i l l  come from. 

The government i s  spending m i l l i o n s  of d o l l a r s  on r e s e a r c h  

and development of  geothermal r e sources  t r y i n g  t o  rea l ize  

t h e  numbers t h e y  have fo recas t ed .  Projects have been under- 

taken ,  much of which have been con t r ac t ed  o u t  t o  p r i v a t e  

i n d u s t r y ,  t o  a d d r e s s  t echno log ica l  developments,  r e source  

assessment ,  p o l i c y  and planning i s s u e s ,  i n s t i t u t i o n a l  and 

l e g a l  b a r r i e r s ,  and f i n a n c i a l  i n c e n t i v e s .  

The ERDA budgetary o u t l a y s  f o r  t h e  geothermal r e s e a r c h ,  

development, and demonstrat ion program f o r  F Y  1978 w a s  $68 

m i l l i o n ,  an  i n c r e a s e  of $19 m i l l i o n  from FY 1977.  Table  11 

p r e s e n t s  budget o u t l a y s  and a u t h o r i t y  for  geothermal energy 

from 1975 t o  1979.  Appendix F c o n t a i n s  t h e  e n t i r e  ERDA 

budget f o r  FY 76 through 1978. 

L e g i s l a t i o n ,  c o s t  sha r ing  programs, t a x  i n c e n t i v e s ,  

and t h e  loan  guaranty  program are e f f o r t s  t o  promote explora-  

t i o n  and development of geothermal r e sources .  A survey of 

t h e s e  programs i s  o u t l i n e d  herewith t o  p r e s e n t  t h e  e x t e n t  

and means of t h e  programs i n  ope ra t ion .  
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Table 11 

Federal Budget for  Geothermal 
Energy 1975-1979 

Budget Outlays 
(million $1  

Budget 
Authority 
(million $1 

1975 (ERDA) 

1976 (ERDA) 

1977 (ERDA) 

21 

30 

49 

1978 (DOE) 93.5 
(6.6) GLGP 

Total 

1979 (DOE) 

Total 

Non-federal support 

(5.0) IDC 
81.9 
134.9* 
( 6.0) GLGP 
(10.0) IDC 
m3-3 

28 

32 

100 
'(;~~GLGP ) 

126.2 
(15.0) 
( 5.0) 
106.2 

145.7* 
( 6-01 
(10.0) 
129.7 

1975 10.7 

1976 10.1 

1977 5.8 

10.9 

12.2 

5.9 

* Excluding hydroelectric 
GLGP - Geothermal Loan Guaranty Program 
IDC - Expensing of intangible drilling cost 

Note: Of the Department of Energy's first year budget, $10.4 
billion, about 6.5 percent is for geothermal energy. 

Source: Office of Management Budget, 1978, oral communication. 
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I. The Geothermal Loan Guaranty Program preceded the 

cost sharing programs. The GLGP less-than-successful his- 

tory is often cited as reason for implementing additional 

programs. 

in detail in Chapter 111. In short, the government will 

guaranty 100 percent of a loan of up to 75 percent of total 

project costs. Limits of the guaranty are $100 million per 

project and $200 million per borrower. 

The Geothermal Loan Guaranty Program is described 

11. The Geothermal Reservoir Case History Program, an 

"industry coupled" program, offers 30 to 50 percent of costs 

to purchase information regarding drillholes in geothermal 

areas. The purpose is to publish the information obtained, 

thereby improving availablity of technical information. 

The program's architects hope to reduce risk and thereby 

reduce costs of developing geothermal energy, and hope to 

stimulate exploratory drilling. Geophysical data, subsur- 

face logging and coring data, flow and pressure test data 

will be obtained from the participants. 

Request for Proposals (RFP) is the means of soliciting 

bids from industry to participate in the program. Six con- 

tracts have been awarded to the following firms: 
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1) Union Oil Company of L o s  Angeles, Calif. to drill, 

test, and provide data from three 10,000 foot holes in the 

Cove Fort-Sulphurdale, Utah area, Esfimated share by DOE: 

$2,560,000 (The Geyser, Octo 1977). 

2) Getty Oil Company of Bakersfield, Calif. to drill 

a 6,000 foot exploratory well at (South) Roosevelt Hot Springs, 

Utah, Estimated share by DOE: $396,000 ( T h e ,  Oct. 1977). 

3) Geothermal Power Company of Novato, Calif., to drill 

15 heat gradient holes 300 to 500 feet, drill two 2000 faat 

observation holes, and drill three exploratory wells up to 

7,000 feet in the Roosevelt Hot Springs area (northeast), Utah. 

Estimated share by DOE: $710,500 (The Geyser, Oct. 1977). 

4) Thermal Power Company of San Francisco, Calif., to 

provide data on existing wells in the dome fault at Roosevelt 

Hot Springs, Utah, Estimated share by DOE: $282,000, 20 

percent of Thermal's cost (The Geyser, Oct. 1977). 
0 

5) Seismic Exploration, Inc,, of Salt Lake City, Utah, 

to obtain geophysical data north of the dome fault at Roose- 

velt Hot Springs, Utah. Estimated share by DOE: $11,740 

( T h e ,  Oct, 1977). 

6) University of Denver, Denver, Colorado, to test and 

provide data from a two-phase flow in the wellbore on an 

existing well at Roosevelt Hot Springs, Utah. Estimated 

share by DOE: $67,330 (The Geyser, Oct. 1977). 
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Private i n d u s t r y  has  expressed concern i n  t u r n i n g  over  

p r o p r i e t a r y  informat ion  t o  t h e  government. Severa l  factors 

account  fo r  their  concern: p r i v a t e  industry-government re la-  

t i o n s h i p  and economic effects.  I n d u s t r y  i s  concerned wi th  

government 's  involvement i n  developing energy r e sources .  I t  

may a l so  prove t o  be an economic d isadvantage  t o  s o m e  f i rms ,  

w h i l e  an economic advantage t o  others.  For example, i f  two 

f i rms  have a d j a c e n t  leases and one f i n a n c e s  e x p l o r a t i o n  wi th  

p r i v a t e  funds only  whi le  t h e  o t h e r  u ses  government a s s i s t a n c e ,  

t h e  economics f o r  the l a t t e r  improve s u b s t a n t i a l l y .  I f  

several m i l l i o n  d o l l a r s  has  been spen t  i n  an  area by one 

l e a s e h o l d e r  and information on t h e  area i s  pub l i c i zed  by 

t h e  government, t h e  compet i t ive  advantage i s  l o s t .  A com- 

pany holds e x p l o r a t i o n  d a t a  p r o p r i e t a r y  t o  g a i n  advantage 

i n  purchasing f u t u r e  lease o f f e r i n g s .  The Reservoir  Case 

Hi s to ry  Program may, t h e r e f o r e ,  i n h i b i t  e x p l o r a t i o n  i n  areas 

where d a t a  w i l l  be made pub l i c .  Seve ra l  f i r m s  have expressed 

i n t e r e s t  i n  t h i s  program i n  comparison t o  t h e  loan  guaranty  

program. 

111. T h e  Department of  Energy has  other c o s t  sha r ing  

programs i n  electric and n o n e l e c t r i c  u t i l i z a t i o n  of geothermal 

r e sources .  The Div i s ion  of Geothermal Energy of t h e  San 

Franc isco  Operat ions O f f i c e  has  o f f e r e d  t w o  Program Oppor- 

t u n i t y  Notices ( P O N ) ,  and has p l a n s  f o r  another  PON i n  addi -  

t i o n  t o  t w o  Program Research and Development Announcements 
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(PRDAs) for site specific engineering and economic studies 

of nonelectric applications. 

The first nonelectric PON was offered in 1977, with a 

closing date of November 30, 1977. 

eight contracts, out of a total of 22 proposals, was reached 

in February, 1978. Under ERDA, $1.5 million was allocated 

for this PON. 

projects and one was for retrofit of a food processing plant. 

A final decision granting 

Several of the grants were for space heating 

The Geothermal Demonstration Plant (PON) estimated cost 

by DOE to be $130 to $150 million. 

to be 50 percent or less of the estimated cost. 

date for the Geothermal Demonstration Plant Program Oppor- 

tunity Notice was January 31, 1978. A decision is scheduled 

to be reached by September 30, 1978. 

support the design, construction, and demonstration of a 

power plant utilizing a liquid-dominated hydrothermal resource. 

It is hoped that the demonstration program will reduce reser- 

voir uncertainty, demonstrate availability of the technology, 

and provide information on the performance and operation of 

the power plant and reservoir. 

should be in operation by the end of 1982 and generate 

approximately 50 MW net electric power. 

The DOE share is expected 

The closing 

The purpose is to 

ERDA proposed that the plant 

The Demonstration Program has been the subject of great 

debate in government and industry. The proponents of the 
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demonstration program feel that only a demonstration can 

provide the experience and data necessary to stimulate con- 

struction of power plants for utilization of geothermal 

resources. It is expected to be in operation by 1982. 

However, Magma Power Company expects to have its binary 

cycle power plant at East Mesa generating electricity in 

August, 1978. 

The MIT Energy Laboratory Policy Study group has ad- 

dressed government intervention in developing new energy 

technologies and the issues of funding a demonstration plant. 
I 

The MIT study concludes that: 

"In most cases, the long-run commercial potential 
of new technology, when evaluated prior to the 
introduction decision, will be independent of 
possible federal interventions in the introduction 
stage. In most cases, the costs of the introduction 
stage (which often is not recovered) during that 
stage, are a small fraction of the total cost of the 
product after introduction, if, when examined at the 
end of its development, a technology appears to be 
commercial in the long run, it usually is introduced 
and "commercialized" by the private sector (MIT, 
1976, p. 72). In most cases ERDA demonstration 
programs, therefore, simply do not have very much 
leverage. They may be useful, but they are not 
often likely to be decisive in determining the 
fate of a new technology" (MIT, - 1976, pg. 73). 
"Thus, ERDA'S commercial demonstration programs 
can be viewed somewhat crudely as subsidies or offsets 
to the 'introduction stage'--i.e., the excess of 
cost over production revenues during the introduc- 
tion stage"(MIT, 7 1976, p. 73). 
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It is important to mention the effect of such a program 

on normal investment decisions of private industry. A firm 

may decide not to invest or take the stand of "wait and see" 

if a project will potentially be subsidized by the government. 

If a firm can halve its cost of a commercial power plant by 

obtaining government subsidy, it is reasonable to believe 

the firm would prefer it; however, it is not to say that they 

would not have found other means to finance the project. A 

firm gains a competitive edge if it receives the subsidy. If 

such projects are only feasible with a subsidy, then the demon- 

stration will do little to promote geothermal power plant con- 

struction even if it resolves technical uncertainties: unless 

it is believed that it is only those issues that are inhibiting 

the development. 

Several problems associated with the resource and power 

plants arise out of the fact that each project is site specific. 

If the demonstration program can be at all successful, it 

must address geothermal fluids and geological areas that are 

diverse in nature. The current PON was directed at "a high- 

temperature, low-to-moderate-salinity resource with a binary 

or flashed steam power conversion cyclett (DGE Annual Report, 

April 1977, pg. 127). This does not eliminate technical 

problems associated with geology and geochemistry of fluids 

in other locations. The PON clearly states that current 
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plans include only one demonstration plant but, according 

to government officials, they are considering funding a 

second demonstration plant. 

this program will continue for some time. 

The controversy surrounding 

Another form of government incentives are tax treatments 

percentage depletion and write-offs 

Legislation is currently 

of geothermal resources: 

of intangible drilling costs. 

pending to allow for these but it has been forthcoming for 

some time now. The geothermal industry feels very strongly 

about acquiring these tax deductions and that these will 

stimulate the industry. 

Reservoir indemnity insurance, as an incentive to 

developing the geothermal industry, is a topic generating 

a lot of discussion. Members of the geothermal industry 

feel this could minimize the problem of the reservoir uncer- 

tainties of life and capability which they believe are the 

main obstacles to development. Legislation is being drafted 

to provide for reservoir indemnity insurance. At this time, 

it is difficult to determine whether or not this will become 

a reality. 

In summary, little has been achieved in developing geo- 

thermal resources, in view of its large potential. 



THE GEOTHERMAL LOAN GUARANTY PROGRAM 

Chapter I11 is devoted to the Geothermal Loan Guaranty 

Program and the specifics of its operation. 

the objectives and purposes of the legislation, budgetary 

allocation, expectations, operation and management of the 

program, processing and reviewing of applications, current 

status, and problems associated with the program. 

Discussed are 

Legislation and Objectives 

The Geothermal Energy Research, Development, and Demon- 

stration Act of 1974 (P.L. 93-410, Appendix G) was passed 

to facilitate in the development of geothermal resource 

potential. Title I of the Act established the Geothermal 

Energy Coordination and Management Project to conduct re- 

source inventory and assessment, research and development, 

"initiate a program to design and construct geothermal demon- 

strations plants", and provide for scientific and technical 

education programs through the National Science Foundation. 

Title I1 provides for the establishment of a loan guaranty 

program, assistance in the payment of interest charges, and 

establishment of the Geothermal Resources Development Fund. 

41 
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T i t l e  111, General P rov i s ions ,  s ta tes  t h e  requirements  f o r  

c a r r y i n g  o u t  t h e  s t a t e d  o b j e c t i v e s  of t h e  A c t .  

The Law s ta tes  t h a t  t h e  purposes of t h e  loan  guaranty  

program are: 

1. The de te rmina t ion  and e v a l u a t i o n  of t h e  resource 

base  ( r e s o u r c e  a s ses smen t ) ,  

2.  r e s e a r c h  and development wi th  r e s p e c t  t o  e x t r a c -  

t i o n  and u t i l i z a t i o n  t echno log ie s ,  

3 .  a c q u i r i n g  r i g h t s  i n  geothermal r e s o u r c e s  (lease 

a c q u i s i t i o n ) ,  and 

4 .  development, c o n s t r u c t i o n ,  and o p e r a t i o n  of  

f a c i l i t i e s  f o r  t h e  demonstrat ion or  commercial 

product ion  o f  energy from geothermal r e sources .  

Under t h e  t e r m s  of t h e  A c t ,  loan  g u a r a n t i e s  w i l l  be 

g ran ted  f o r  up t o  75 p e r c e n t  of p r o j e c t  costs wi th  t h e  f e d e r a l  

government guaranty ing  up t o  1 0 0  pe rcen t  of t h e  amount borrowed; 

t h e  a p p l i c a n t  c o n t r i b u t e s  25 pe rcen t  e q u i t y .  

be guaranteed is l i m i t e d  t o  $100 m i l l i o n  pe r  p r o j e c t  and 

$200  m i l l i o n  p e r  borrower.  

The amount t o  

The l i f e  of t h e  program is  1 0  y e a r s ,  t o  t e rmina te  on 

Sept .  3, 1984, b u t  a l l  l o a n s  guaranteed up t o  t h a t  t i m e  w i l l  

be honored accord ing  t o  t h e  t e r m s  of t h e  loan  agreement.  

The maximum t e r m  f o r  any loan  guaranty i s  30 y e a r s  o r  'Ithe 

expected average u s e f u l  l i f e  of  any major phys ica l  asset t o  

be f inanced by such loan ,  whichever i s  less, '' (8790 .6  ( h )  ) 
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The loan guaranty program became effective June 25, 1976 

as stated in the Rules and Regulations of the Federal Register 

of May 26, 1976 (10 CFR 790). See Appendix H. 

As stated in the Rules and Regulations (10 CFR 790), the 

objectives of the loan guaranty program are: 

1. To encourage and assist the private and public sec- 

tors to accelerate development of geothermal resources in an 

environmentally acceptable manner by minimizing a lender's 

financial risk. 

2. To develop normal borrower-lender relationships in 

order that financing be made available without guaranties 

at some future time. 

Priorities assigned to different types of projects are 

as follows: 

1. Projects with promise of rapid energy production 

from geothermal resources. 

2 .  Projects designed to demonstrate or utilize new 

technologies or produce advanced technology 

components. 

3 .  Projects that will demonstrate or exploit the 

commercial potential of new geothermal resource 

areas. 

4 .  Lowest priority is given to projects initially 

proposing geological and geophysical exploration, 

or the acquisition of land or leases. 
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I n  a d d i t i o n ,  p r i o r i t y  wi th in  each of t h e s e  c a t e g o r i e s  

w a s  given f i r s t  t o  p r o j e c t s  from which t h e  Federa l  government 

r e c e i v e s  r o y a l t y  payments and second, t o  p c o j e c t s  undertaken 

by s m a l l  companies and p r i v a t e  u t i l i t i e s .  

A s m a l l  u t i l i t y  i s  one whose t o t a l  electric ou tpu t  d i d  

n o t  exceed f o u r  m i l l i o n  megawatt-hours; and, a s m a l l  bus iness  

i s  a concern independent ly  owned and ope ra t ed ,  i s  n o t  dominant 

i n  i t s  f i e l d  of o p e r a t i o n ,  does n o t  have assets exceeding $9  

m i l l i o n ,  does n o t  have n e t  worth i n  excess  of $4  m i l l i o n ,  

and does n o t  have an average n e t  income, a f t e r  Federal income 

taxes ,  f o r  t h e  preceeding t w o  y e a r s  i n  excess  of $400 ,000  

(average n e t  income t o  be computed wi thout  b e n e f i t  of any 

ca r ryove r  loss). ( 8 7 9 0 . 5 ( i ) & ( j ) ) .  

According t o  t h e  Rules and Regula t ions ,  some e n t i t i e s  

1) A l oan  are n o t  e l i g i b l e  f o r  o b t a i n i n g  a loan  guaranty: 

a p p l i c a t i o n  which m e e t s  a l e n d e r ' s  s t anda rds  wi thout  a Federa l  

guaranty  w i l l  be regarded by the  Adminis t ra t ion as n o t  e l i g i b l e  

f o r  a loan  guaranty  under t h i s  r e g u l a t i o n  ( g 7 9 0 . 4 ( c ) ) .  2 )  A l s o  

i n e l i g i b l e  are e n t i t i e s  whose income i s  excluded from g r o s s  

income f o r  purposes of t a x a t i o n  as s t a t e d  i n  Chapter I of t h e  

I n t e r n a l  Revenue Code of 1954. Th i s  would exclude pub l i c ly -  

owned e lectr ic  u t i l i t i e s ,  i n c l u d i n g ' u t i l i t i e s  owned by muni- 

c i p a l i t i e s ,  and pub l i c  u t i l i t y  dis t r ic- . .  

e x t r a c t i o n  o r  product ion  of geothermal by-products o r  t h e  

d i s a l i n a t i o n  of geothermal b r i n e s  i s  a l s o  i n e l i g i b l e .  

3 )  a p r o j e c t  f o r  
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The "Technical Amendments to the Geothermal Energy 

Research, Development, and Demonstration Act," signed 

into law by President Carter on February 25, 1978 ameliorates 

several of the problems existing with the current law and 

regulation (see Appendix I for the text of these amendments). 

The Amendments specifically address the inclusion of 

direct utilization of geothermal resources for new or 

existing facilities. In addition, it raises the maximum 

loan guaranty to $100 million per project and $200 million 

per borrower, pledges the "full faith and credit of the 

United States" to payment of the guaranties, establishes 

borrowing authority to meet default payments, and allows 

for interim payment of principal and interest to avoid 

default on worthwhile projects. 

Budgetary Allocations 

The Geothermal Resources Development Find was set 1 p 

to provide the necessary funds for carrying out the program, 

including any interestassistance to the applicants. There 

were no budgetary appropriations in FY 1976. The budgetary 

appropriations and dollars authorized to guaranty are as 

follows : 
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Budget Appropriation Loan Guaranties 

(mill ions .of dollars ) (millions of dollars) 
Budget Authorization 

FY77 30 200 

FY78 15 - 100 

Total 45 300 

$200 million was originally requested for FY78 but in light 

of the present status of the program, it was deemed unneces- 

sary and an additional $100 million was allowed. 

there is about $286 million authorized for guaranties. The de- 

crease accounts for the 3 guaranties made for $13.644 million. 

Currently 

A total amount of $300 million is authorized for loan 

guaranties and $45 million was appropriated for program 

costs including payment of interest, operating costs, and 

default payments. ERDA had requested backup funds in the 

ratio of 1 to 4 against the total expected amount of loan 

guaranties. 

to 1:7. In other words, the amount of money appropriated 

This was reduced by the appropriations committee 

will cover one failure for seven successful loans. 

A detailed accounting of the Geothermal Resources 

Development Fund is provided in the Budget of the United 

States Government, Fiscal Year 1979, presented in Appendix J. 
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Current  S t a t u s  of t h e  Geothermal Loan Guaranty Program 

A s  of  February,  1978, one year  and e i g h t  months a f t e r  t h e  

program became e f f e c t i v e ,  n i n e  a p p l i c a t i o n s  have been sub- 

m i t t e d  f o r  loan  g u a r a n t i e s .  SAN o r i g i n a l l y  expected 17 t o  

20 a p p l i c a t i o n s  du r ing  FY77 (Annual R e p o r t ) ,  b u t  r ece ived  

o n l y  s i x .  

c a t i o n s  f o r  t h e i r  review, a l though SAN has  estimated t h a t  

2 t o  4 a p p l i c a t i o n s  f o r  electric g e n e r a t i o n  ( a p p l i c a t i o n  

may be f o r  exp lo ra to ry  d r i l l i n g ,  f i e l d  development, power 

p l a n t  c o n s t r u c t i o n ) ,  and 1 t o  2 f o r  n o n e l e c t r i c  u t i l i z a t i o n ,  

t o t a l i n g  a p o s s i b l e  s i x  a p p l i c a t i o n s .  A FY79 budget r e q u e s t  

w a s  based on t h e  assumption of  r e c e i v i n g  20  a p p l i c a t i o n s  per  

For FY78, t h e  USGS w a s  t o l d  t o  expect  1 0  a p p l i -  

yea r .  

Table 1 2  i s  a summary o f  a p p l i c a t i o n s , i n c l u d i n g  a l i s t  

of  t h o s e  " c u r r e n t l y  being prepared."  M o s t  of t h e s e  app l i ca -  

tions have not yet been submitted as scheduled, but it is n o t  

a l l  i n c l u s i v e ,  as s o m e  a p p l i c a n t s  do n o t  appear  on t h e  l i s t .  

A t o t a l  of 28 a p p l i c a t i o n s  w e r e  p r o j e c t e d  by SAN f o r  1978 

accord ing  t o  t h e  l i s t  compiled i n  August, 1977. SAN now 

only  e x p e c t s  a p o s s i b l e  m a x i m u m  of 1 0  a p p l i c a t i o n s  i n  1978. 

Table 13 i s  a breakdown of t h e  n i n e  a p p l i c a t i o n s  sub- 

m i t t e d  t o  SAN.  Republic Geothermal Inc . (RGI) ,  of Santa  Fe 

Spr ings ,  C a l i f o r n i a  w a s  t h e  f i r s t  t o  be gran ted  a loan  guaranty .  

The loan w a s  f o r  $9 .03  m i l l i o n  t o  f inance  t h e  d r i l l i n g  of 
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APPLICANT 

GEOTHERMAL LOAN GUARANTY PROGRAM A P P L I C A T I O N S  

PROJECT 
L o c a t i o n  

EXPECTED DATE 
AMOUNT Sub- R e c o m m e n -  
(SM) mi s s ion  da t ion  

1. A p p l i c a t i o n s  R e c e i v e d  

A. APPROVED 

A p p r o v e d  

G e o t h e r m a l  Food Processors B r a d y  H o t  S p r i n g s , N V  V e g e t a b l e  2.81) 3-77 A p p r o v e d  

A p p r o v e d  

R e p u b l i c  G e o t h e r m a l  E a s t  Mesa, CA E l e c t r i c  9.03 10-76 

D e h y d r a t i o n  
G e o t h e r m a l  K i n e t i c s /  B r a w l e y ,  CA Electr ic  1.75 2-77 

M c C u l l o c h  O i l  C o .  

B.  AWAITING ADDITIONAL INFORMATION 

G e o t h e r m a l  R e s o u r c e s  G e y s e r s ,  CA 

G e o C a l  Honey L a k e ,  CA 

C i t y  of B u r b a n k  M u l t i - s i t e  

Diablo E x p l o r a t i o n  N e w  Mexico 

RFL-NCPA G e y s e r s ,  CA 

C .  BEING PROCESSED 

RGI/MAPCO Westmorland, CA 

E l e c t r i c  

E l e c t r i c  

Electric 

Elec t r ic  

E l e c t r i c  

Electric 

7.7 10-76 

2.27 10-76 

25.0 3-77 

21.8 3-77 

14.5 9-77 

21.0 9-77 



11- APPLICATIONS CURRENTLY BEING PREPARED 
EXPECTED DATE 

AMOUNT Sub- Recommen- 
(SM) m i s s i o n  d a t i o n  

6 .0  2-78 5-78 

7 . 0  3-78 6-78 

25.0 1-78 4-78 

1 5 . 0  1-78 4-78 

1-78 4-78 

2.0 11-77 2-78 

1 5 . 0  3-78 6-78 

1 5 . 0  10-77 1-78 

1 5  .,O 1-78 4-78 

12 .0  12-77 3-78 

1 2 . 0  6-78 9-78 

8 . 0  12-77 3-78 

1 8 . 0  

APPLICANT 

VTN 

G e o t h e r m a l  Power  Company 

O ' B r i e n  Energy  

U.S. Geo the rma l  

CU-4 V e n t u r e  

A g r i c u l t u r e  Group I n d .  

E a r t h  Ene rgy  

C a l i f o r n i a  E n e r g y ,  I n c .  

C a l i f o r n i a  G e o t h e r m a l ,  I n c .  

cu-3  

cu-2 

N o r t h  S ta te  G r o w e r s  

Techno logy  I n t e r n a t i o n a l  

D e u t e r i u m ,  I n c .  

G e o t h e r m a l  K i n e t i c s ,  I n c .  

GEDCO/Thermal Power 

NW Ground Covers 

G e o C a l  

PROJECT 
L o c a t  i o n  

N e w  Mexico 

Utah 

M i l f o r d ,  UT 

Broneau ,  I D  

G e y s e r s ,  CA 

Calistoga,  CA 

G e y s e r s ,  CA 

G e y s e r s ,  CA 

G e y s e r s ,  CA 

G e y s e r s ,  CA 

CA/UT 

S u s a n v i l l e ,  CA 

S u s a n v i l l e  Correc- 
t i o n a l  F a c i l i t y  

G e y s e r s ,  CA 

Powers Ranch, A 2  

H a w a i i  

Klamath F a l l s ,  OR 

Honey L a k e ,  CA 

Type 

Power P l a n t  

Electric 

Elec t r ic  

Electric 

Electric 

H y d r o p o n i c s  

Electric 

Electric 

Electric 

Electric 

Power P l a n t  

N o n - e l e c t r  i c  

S p a c e  H e a t i n g  0 .8  1-78 4-78 

H2S S c r u b b e r  9 .0  2-78 5-78 

12-77 3-78 Electr ic  1 2 . 0  

Electric 25 .0  6-78 9-78 

Greenhouse  0.4 2-78 5-78 

H y d r o p o n i c s  2 .5  11-77 2-78 



Geothermal K i n e t i c s ,  Inc .  

RLK and Company 

Republic Geothermal 

Argosy 

Republic Geothermal 

Geothermal K i n e t i c s  

Geothermal K i n e t i c s  

C i t y  of S u s a n v i l l e  

Geothermal K i n e t i c s  

Geothermal K i n e t i c s  

Technology I n t e r n a t i o n a l  

Technology I n t e r n a t i o n a l  

Technology I n t e r n a t i o n a l  

Technology I n t e r n a t i o n a l  

Technology I n t e r n a t i o n a l  

Whitewater Geothermal 

Geothermal F i s h e r i e s ,  Inc .  

Garden Val ley  Geothermal 

Boggs Mountain, CA 

Timberl ine Lodge, OR 

Westmorland, CA 

P e r r i n e  Ranch, CA 

E a s t  Mesa, CA 

ERDA Appl. #5, CO 

ERDA Appl. #6, MT 

S u s a n v i l l e ,  CA 

ERDA Appl . # 9  I CA 

ERDA Appl. # l o ,  I D  

S u s a n v i l l e ,  CA 

H o t  Lake Resort, OR 

LeGrande, OR 

B o i s e ,  I D  

V a l e ,  OR 

I D  

I D  

Garden Val ley ,  I D  

E lec t r i c  8.0 

Space Heat ing 10.0 

E l e c t r i c  22.0 

Explo ra t ion  5 .0  

Power P l a n t  25.0 

Elec t r i c  5.0 

10.0 Elec t r i c  

Elec/Non-Elec .18.0 

Elec t r ic  7.0 

Elec t r ic  1 0 . 0  

Space Heating 2 .0  

Space Heating 1 . 0  

Space Heat ing 6.0 

Space Heat ing 10.0 

Space Heat ing 1 0 . 0  

Space H e a t /  6.0 

Aquaculture 1.4 

spazc~ Iieatir?:, 0.5 

Greenhouse 

2-78 

6-78 

3-78 

6-78 

1-78 

12-77 

1-78 

12-77 

4-78 

4-78 

?-78 

?-78 

?-78 

?-78 

?-78 

7-78 

10-77 

4-78 

5-78 

10-78 

6-78 

9-78 

4-78 

3-78 

4-78 

3-78 

7-78 

7-78 

?-78 

?-78 

?-78 

?-78 

?-78 

10-78 

1-78 

7-78 



P.S .  Ogden Power Company 

American D r i l l i n g  and Grouting 

111. POTENTIAL APPLICATIONS 

Lakeview, OR Space Heat ing 3.5 12-77 3-78 

New Mexico Electr ic  9.0 1-78 4-78 

Geothermal Resources 

Geothermal K i n e t i c s  

Geothermal K i n e t i c s  

Geothermal K i n e t i c s  

Diablo Exp lo ra t ion  

Aminoil 

Magma 

Republic Geothermal 

Coastal S ta tes  O i l  

Renewable Energy Systems 

Morningside Heights  

Sonadr i  

Round Mountain, CA Electric 

ERDA Appl. # 1 2 ,  NM 

ERDA Appl. # 1 3 ,  NV 

ERDA Appl. # 1 4 ,  CA 

Severa l  p r o j e c t s  

Several p r o j e c t s  

Long Val ley ,  CA Elec t r ic  

Imperial Val ley,  CA Electric 

CA Electr ic  

CA Non-elec t r i c  

Boise, I D  Space Heat ing 

Carson C i t y ,  NV E 1 ec t r ic  

Source: San Franc isco  Opera t ions  O f f i c e ,  DOE, 1977. 

15.0 

8.0 

12.0 

9 .0  

-- 
-- 

15.0 

15.0 

? 

? 

2.0 

? 

mid-77 12-78 

ear ly-78 mid-78 

ear ly-78 mid-78 

ear ly-78 mid-78 

1978 1978 

1978 1978 

mid-77 1-78 

mid-77 1-78 

mid-77 la te -78  

mid-78 la te -78  

mid-78 la te -78  

l a t e -78  la te -78  

la te -78  

I 



Table 13 

NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 

9 

DATE 
RECEIVED 

10-6-76 

10-26-76 

10-26-76 

2-28-77 

3-2-77 

3-4-77 

3-8-77 

9-14-77 

10-29-77 

APP ications Submitted for Loan Guaranties 

TOTAL 
PROJECT LOCATION TYPE COST 

Dry Creek Exploration Geysers Expl-53MW 13.499 
(GRI) w/Chevron Oil 

GeoCal (GeoProducts) Honey Expl-55MW 3.654 
Lake 

R-1975 Geothermal East Mesa Expl-36MW 12.045 
Energy Drilling 
Program ( RGI 1 

CU I Venture Brawley Expl-55MW 2.459 
(McCulloch and 
Geotherma 1 Kinetics) 

So. Cal. Public Energy 24 sites Expl-SOMW 34.188 
Corporation (Burbank) Geo or 20OMW 

Geothermal Food Brady Hot Food Dehy- 3.815 
Processors Springs dration 

Diablo Exploration New Mex. Expl-5OMW 29.000 

Hybrid 

Plant 

RFL-NCPA 

RG I /MAPCO 
Westmorland 

Geysers Expl-66MW 19.322 
Field Dev. 

Westmor- Expl-55MW 28.981 
land Field Dev. 

LOAN INTEREST DATE TO HQ 
AMOUNT RATE LENDER DATE APPROVED 

7.500 

2.269 

9.030 

1.750 

25.000 

2.864 

21.800 

14.489 

21.0 

l20%P t1/2% Bank of 
America 

125%P Bank of 
Mon t r ea 1 

120%P t1/2% Bank of 1/21/77 
America 5 / 6 / 7 7  

120%P Bank of 8/6/77 
Montreal 9 m 7 7  

(1/13/78) 

6 1/29 to Dean Witter, 
1980 
7% 1981-1985 

P+2% 

Trustee 

8/6/77 Nevada 
Nat'l Bank 9 m 7  

8.5% Kidder 
Peabod y , 
Trustee 

8.75% Berg C Co. 

8.85%(?) Bank of 
m e r  ica 

TOTAL 
APPLICATION 

$ 

$7.500 

9.769 

18.799 

20.549 

45.549 

48.128 

70.212 

84.702 

105.702 



53 

eleven production wells and four reinjection wells at East 

Mesa in the Imperial Valley. 

and construct a 45 MW power plant on the site. 

of the power plant will potentially be from another loan 

guaranty. 

RGI plans to develop the field 

The financing 

The second loan guaranty was granted to Geothermal Food 

Processors, Inc. (GFP), of Turlock, California. The 

project is for the design and construction of a vegetable 

dehydration plant at Brady Hot Springs, Nevada. Ten wells 

were previously drilled by Magma Power Company; four of these 

were considered useable for the project. 

utilizing geothermal fluids is replacing natural gas 100 

percent, normally used for this type of venture. GFP expects 

to begin operation on September 1, 1978. 

According to GFP, 

The third guaranty granted was for a joint venture 

between Geothermal Kinetics, Inc., of Phoenix, Arizona, 

and McCulloch Geothermal Corporation of Los Angeles, Cali- 

fornia (McCulloch Oil) called the CUI venture. The original 

application was for exploratory projects on three separate 

sites: 

Imperial Valley, California. The Beryl and Lund projects 

were for completion of exploration work, drilling tempera- 

ture gradient holes, and a test well at each site. The 

Brawley project was for drilling and testing of two wells. 

The loan guaranty granted was for the Brawley project only. 

Beryl and Lund in Utah, and South Brawley in the 
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The Beryl and Lund sites were not approved, basically 

because there was a disagreement over the temperature of 

the resource. The USGS projected temperatures were not in 

agreement with those of the applicants. In summary, ERDA 

was not satisfied that the risk involved was low enough to 

warrant the loan guaranties. 

This particular application has raised several issues 

and is of interest when evaluating the GLGP. 

1. Multiple site applications and whether or not DOE 

will accept these: and do the projects have to be related in 

order to incorporate them into one application. 

2 )  What collateral is acceptable other than that directly 

associated with the project and how is the value of that 

collateral to be determined. 

3 .  Differences of opinion between USGS and other con- 

sultants. 

4 .  Most important of all, whether or not the GLGP is 

going to be used for exploratory prajects. 

supposed to be used for exactly this purpose. If little or 

no risk is involved, then what purpose does the GLGP serve? 

Apparently the government places a probability on the risk 

and if it does not fall within their criterion, it is rejected. 

Neither the law nor the regulations has stated that the 

approval of a project will be judged on the projected risk 

associated with it. Reasonable assurance of repayment is 

The GLGP is 
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a criteria, though the GLGP is supposed to assume risk, not 

dismiss it. How much risk should the GLGP assume? 

5. CUI also raised the issue of who has the authority 

to "sign-off" on an application. The loan guaranty was 

originally approved on September 3 0 ,  1977, the last day 

of ERDA, by the Acting Administrator. 

debate over this and was given final approval on January 13, 

1978 by the DOE Deputy Secretary acting for the Secretary. 

This type of situation has done little to promote the program 

and the credibility of those.involved and the government. 

(A DOE document assigning the duty to the Director of Procure- 

ment and Contracts Management had been issued on October 3 ,  

1977. ) 3 

There was an ensuing 

The Dry Creek/Chevron application (Dry Creek is a sub- 

sidiary of Geothermal Resources International) is still not 

complete. 

Chevron would be the operator. 

amending its application to deepen an existing well Chevron 

drilled. 

obtaining proprietary data from Chevron. 

was the protection of these proprietary data. 

to have been resolved now and Dry Creek is hopeful for com- 

pletion of the application. 

Dry Creek and Chevron have an agreement where 

Dry Creek is currently 

Delay was due to the difficulty Dry Creek had in 

Chevron's concern 

This seems 
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GeoCal, a subsidiary of GeoProducts, submitted an appli- 

cation for development of a power plant at Honey Lake, Cali- 

fornia. There was a difference of opinion between the appli- 

cant and USGS concerning the temperature. The application 

is being held in obeyance but has been "informally rejected". 

GeoCal expects to submit an application for a hydroponics 

facility on the same property. GeoCal also submitted a pro- 

posal for the nonelectric Program Opportunity Notice (PON) 

(cost-shared program) which it did not receive. It was hoped 

that the amount of the PON would be used for partial financing 

of the hydroponics project and be deducted from the amount 

of the loan guaranty. There are conflicting opinions within 

SAN on the legality of such a procedure, although the regu- 

lations, 8790.21(19) and 8790,43(a), clearly allow it. 

The Southern California Public Energy Corporation (City 

of Burbank, California) submitted an application for explora- 

tion and construction of an electric generating plant. A 

site has not yet been chosen and they would prefer to use a 

partially developed lease which would eliminate any of the 

leases they presently have access to. One possibility was a 

500-750 MW hybrid power plant using geothermal (20-40 percent) 

and coal (60-80 percent). Burbank's demand is 250 MW and is 

seeking additional users to enter into an agreement; Pasadena, 

California is a possibility. 
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Diablo Exploration of Oakland, California submitted an 

application for exploration and eventual construction of a 

power plant in New Mexico. Diablo has an agreement with 

Public Service of New Mexico to sell electricity but is 

looking for an operator to conduct drilling and supply needed 

capital. 

The Northern California Power Agency (NCPA), a group 

of 11 municipalities, and Resources Fund Limited (RFL), have 

an application for a drilling program possibly leading to 

construction of two power plants at the Geysers. There is 

a legal dispute concerning the property. NCPA is working 

on another application for construction of power plants on 

federal leases held by Shell Oil Company. Shell and NCPA 

have entered into an agreement whereby Shell will supply 

steam. NCPA assumed the Technical Amendments would be signed 

into law and must also negotiate a contract to transmit the 

electricity with Pacific Gas and Electric Company (PG&E) 

of San Francisco, California. 

Republic Geothermal (RGI) and Mapco, Inc. of Tulsa, 

Oklahoma, have submitted an application for exploration and 

potential construction of a power plant at Westmoreland in 

the Imperial Valley, California. This is the second appli- 

cation for RGI. The application is undergoing evaluation 

by the various consultants and was sent to Headquarters (HQ) 

in November, 1977 for preliminary review. 



58 

Application Process and Review 

A set of application guide . &nes may be obtained from 

the GLGP office at the DOE San Francisco Operations Office 

( S A N ) .  

June, September, and December, 1976, with changes in each. 

An applicant or any interested party should obtain the most 

recent edition of the guidelines. 

There have been three publishings of these guidelines; 

The guidelines include a general description of the 

program and the procedures for applying,a copy of P.L. 93- 

410, Rules and Regulations (10 CFR 790),an application form 

(Appendix K), and a description of the information required 

by the borrower and lender. 

The SAN-GLGP staff assists the applicants in preparation 

of the application and makes a recommendation to the Manager 

of SAN for approval or nonapproval of the project. The GLGP 

staff is divided into five specialized areas: management, 

finance, marketing, geology, and legal. 

The applicant supplies data including: a) environ- 

mental reports, b) geological, geophysical, and geochemical 

data, well data, c) utilization process, d) financial infor- 

mation about the firm, e) project economics, f) management 

capabilities of the firm, g) a milestone plan describing the 

project goals, h) marketability of the resource, and i) 

legal data concerning the projects assets, leases, pending 

litigation, patents, permits, and the structure of the 

organization. 
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The lender supplies financial and management informa- 

tion, and legal documents: a) a description of the manage- 

ment experience of staff associated with the project, b) 

current audited financial statements, c) loan agreement, 

and d) lender's assessment of borrower's loan application. 

These requirements are presented in detail in the appli- 

cation guidelines and regulations. Appendix L represents a 

draft of a Loan Guaranty Agreement. 

Figure 3 represents the stages an application follows. 

The United States Geological Survey (U.S.G.S.) conducts an 

assessment of the resource and supervises field work if a 

guaranty is granted. The USGS evaluates the level of risk 

associated with a particular area. This evaluation is based 

on temperature at depth, permeability, and fluid chemistry 

when a well has been drilled. The USGS must decide whether 

or not data submitted by the applicant are complete or not 

for the evaluation. 

The applications are sent to other consultants for 

technical, economic, and environmental evaluations: 

- Idaho National Engineering Laboratory (INEL), Idaho 
Falls, Idaho - technical and economic evaluation. 

- Oak Ridge National Laboratory, Oak Ridge, Tennessee - 
environmental evaluation. 
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- Stanford Research Institute, Wilsey &-Ham, Arthur 
Young, or National Economic Research Assoc. (NERA) - 
economic evaluation. 

The consultants employed for the economic evaluation 

vary and additional firms are under consideration. 

A loan application contains the following sections: 

1. 

2. 

3 .  

4 .  

5. 

6. 

7. 

8 .  

9, 

Recommendation Package 

Staff Analysis 

Loan Guaranty Agreement 

Statement of Negative Determination 

Administrator's Statement of Findings 

Memo: Administrator to Manager 

Application 

General Overview of Project 

Staff Summaries 

legal 
environmental 
geo resource/utilization 
financial 
marketing 
management 
patents 
USGS report - resource assessment 
ORNL or USGS report - environment 
INEL (EG&E) report - technical and economic 
economic report 
supporting legal information 
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After the consultants and GLGP staff submit their re- 

ports and evaluation of the project, the package undergoes 

a Senior Review by the SAN staff. Finance, Procurement, 

Environment, and General Counsel review the application, 

make comments, recommendations, and point out problems or 

the need for additional material. 

After the "in-house review" is conducted, a recommen- 

dation is sent to the SAN Manager. The program package 

with the recommendation of the SAN Manager, is sent to 

Headquarters (HQ) in Washington. It is still not clear 

at what stage the package should be forwarded to HQ. 

recently sent the fourth application to HQ in advance of the 

completion of the review, hoping to speed up the time spent 

in reaching a final decision. 

SAN 

Under ERDA, the Division of Geothermal Energy (DGE) 

managed the program. 

since the transition to DOE. The management of the program 

was changed to Resource ApplicatioJs. They have not deter- 

mined how the program will be handled and are still working 

up a workload schedule. 

No application has undergone any review 

In DGE, the position of the Chief of the Loan Guaranty 

Branch was filled for the first application only (RGI). For 

the review of the second and third applications (CUI and GFP), 

the position was temporarily filled by a staff member from 

Solar, Geothermal, and Advanced Energy Systems. 
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A total of four applications were sent to HQ. The 

first three (RGI, CUI, and GFP) were sent from SAN with 

recommendations for approval. The fourth application was 

sent in November, 1977 before any recommendation was made 

or consultant's reports completed. 

the application could be taken care of before SAN sent a 

recommendation. 

Any questions concerning 

The RGI, GFP, and CUI applications were sent to HQ and 

then distributed by one central staff person to HQ personnel. 

The fourth application was sent directly to persons reviewing 

the project. 

groups : 

Basically, the copies were given to the following 

1. Office of Energy Financing, Office of the 
Controller (OC) 

2. General Counsel (GC) 

3 .  Environment and Safety ( A E S )  

4. Division of Geothermal Energy (DGE) of Solar, 
Geothermal, and Advanced Energy Systems (ASGA) . 

Within DGE, several staff members from various groups 

reviewed the applications, including: 1) Resource Utiliza- 

tion, 2 )  Resource Assessment, 3 )  Environmental, 4 )  Utiliza- 

tion Technology. 

review the applications. General Counsel does a general legal 

evaluation including contractual agreements, titles, ownership 

Other DGE staff members were a l so  asked to 
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of assets and collateral, and National Environmental Policy 

Act (NEPA) of 1969 issues. The Office of Energy Financing 

of Controller's Office (OC) determines the risk associated 

with the proposed project, whether the equity is sufficient 

and the applicant has incurred risk also. OC also deter- 

mines whether there exists "reasonable assurance' that 

the loan can be repaid. 

insufficient for repayment, OC evaluates any additional 

If project assets or cash flows are 

collateral. Other areas examined by the various divisions 

determine whether or not there exist: a) environmentally 

acceptable means of exploration and development, an Environ- 

mental Impact Assessment (EIA) is prepared for this purpose, 

b) whether the resource is sufficient to support the pro- 

posed commercialization project, and c) technical feasibility 

of the proposed project. 

These are some of the major areas examined but this list 

is not all inclusive of the types of questions raised during 

the reviewing of the applications. An application is not 

always in its completed form. 

mental impact reports may be delayed. These delays are not 

insignificant and add time to the review process. 

Consultant reports and environ- 

The review was originally scheduled to take from 90 to 

120 days ( 3 - 4  months). Applicants have expressed desires for 

this to be shortened, preferably to 3 months. 
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Table 14 represents the amount of time an application 

has taken from start to finish to process. 

Table 14 

Application Processing 

First contact 
to submission 

HQ of application - S A 3  - 
East Mesa 
(Republic Geothermal) 6 4 3 

GFP 

CUI 

Totals 

Average 

9 6 2 

7 

22 

7 1/3 

6 

15 11 

_. 
5 - 

5 3 2/3 

Total 

13 

17 

i a  
4 8  

_. 

16 

Average time spent in government - 8.66 months. 
Source: SAN, 1977. 

Under ERDA, the Assistant Administrator for Solar, Geo- 

thermal, and Advanced Energy Systems (ASGA), the Assistant 

Administrator for Environment and Safety, Controller, and 

General Counsel (GC) had responsibility to agree to disagree 

with SAN's recommendation. The Administrator had the authority 

to overrule the above mentioned decisions and had final 

approval or disapproval authority for geothermal loan guar- 

anties. All four parties in the past did not concur with the 

recommendation for approval by SAN on the three applications. 



Under DOE it is not yet clear who will have this author- 

ity. 

and the Director of Procurement and Contracts Management has 

authority for the final decision. 

The program management is now with Resource Applications 

Prior to the ERDA-DOE transition, papers were being 

generated on how to more effectively process and review the 

applications and draft a policy and procedure for this pur- 

pose. The first loan guaranty was approved in May, 1977. 

And since that time, almost one yearago,it has not yet been 

resolved. The ERDA-DOE transition can account for some of 

the delay but primarily it is politics, power, and personalities 

involved. The role and responsibilities of the Controller, 

Assistant Secretary Environment, Assistant Secretary Energy 

Technology, Assistant Secretary Resource Applications, General 

Counsel and Director of Procurement and Contracts Management 

are not at all clear. Until this is resolved, the reviewing 

of any loan guaranty applications will be an extremely time 

consuming process. 

In summary, several reasons exist for delays in the 

processing of the applications: 

1. There exists no formal procedure for reviewing 

the applications, 

2. USGS does not have the time, considering their 

workload, to meet the prescribed 3-week deadline 

(dependent on leasing schedule), 
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3 .  Some personnel  a t  HQ and USGS do no t  g i v e  t h e  

loan  guaranty  program reviews equal  c o n s i d e r a t i o n  

a long  wi th  t h e i r  o t h e r  r e s p o n s i b i l i t i e s .  

4 .  a p p l i c a t i o n  q u a l i t y  varies e x t e n s i v e l y  and o f t e n  

a d d i t i o n a l  in format ion  is  r e q u i r e d ,  and 

5. it has  not  been determined who has  a u t h o r i t y  f o r  

t h e  d e c i s i o n  t o  approve or disapprove a loan  

guaranty .  

F igu re  4 i l l u s t r a t e s  t h e  concurrence cha in  under ERDA 

and F igure  5 is  t h e  s i t u a t i o n  under DOE a t  t h e  t i m e  t h i s  

paper w a s  w r i t t e n  (March, 1 9 7 8 ) .  

I n  a d d i t i o n ,  many p o l i c y  i s s u e s  regard ing  t h e  GLGP 

have n o t  y e t  been reso lved .  

1. What q u a l i f i e s  as t h e  25 percen t  e q u i t y  sha re ;  

is  t h e  market v a l u e  of h i s t o r i c  cost  of any assets 

t o  be used i n  de te rmining  t h i s ?  

2 .  Resolving d i f f e r e n c e s  of opin ion  between SAN 

and HQ. 

3 .  How t o  handle  m u l t i p l e - s i t e  a p p l i c a t i o n s .  

4 .  A r e  lease a c q u i s i t i o n  and e x p l o r a t i o n  (wild- 

c a t t i n g )  going t o  be allowed f o r  loan  gua ran t i e s?  

5. Should g r e a t e r  r e s p o n s i b i l i t y  be given t o  SAN? 



Figure 4 .  Geothermal Loan Guaranty Program Flow Diagram 
Energy Research and Development Administration (ERDA) I 
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EXTERNALITIES AF'FECTING THE GEOTHERMAL 

LOAN GUARANTY PROGRAM 

The Geothermal Loan Guaranty Program is directed at 

lowering the financial barriers to geothermal development. 

There exist several factors that have not allowed for capital 

flow into geothermal resource development. These factors, 

with time'and experience, would probably be eliminated and 

definitely less constraining. 

proved technology, economic performance, and historically 

conservative attitudes of utilities and bankers have led to 

a high risk situation and a lack of confidence in the utili- 

zation of geothermal resources. 

Reservoir uncertainties, un- 

The Geothermal Loan Guaranty Program cannot be of ser- 

vice if the barriers to submitting an application for a 

loan guaranty are prohibitive. 

recognized by the gdvernment and industry, but it is crucial 

These problems have been 

to acknowledge the environment in which the loan guaranty 

is expected to function. Even with current or near current 

technologies, gceothermal resources cannot be duly exploited 

without the elimination and streamlining of these 

"externalities. " 

70 
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If a firm cannot acquire leases and drilling permits, 

no amount of financialassistancewill be of significance. 

The affects of these external factors on the Geothermal 

Loan Guaranty Program are outlined in this chapter. 

General Overview 

The author has determined the following areas which 

have had an impact on the performance of Geothermal Loan 

Guaranty Program. 

1. 

2 .  

3 .  

4 .  

5. 

6. 

7. 

8 .  

9 .  

10. 

Government policy, attitude, political environment, 
delay in passing legislation. 

Tax treatment: intangible drilling cost write-offs 
and depletion. 

Legal issues: definition and ownership of the 
resource. 

ERDA-DOE transition: organizational change impact on 
the GLGP. 

Government supports affecting the GLGP; Demonstra- 
tion and Reservoir Case History Programs. 

Permit acquisition: time and expense. 

Lease acquisition: acreage limitation, delays, 
bonus bidding, leasehold size, reclassification. 

Environmental reporting requirements and regula- 
tions: federal, state, and local. 

State and local development of legal and regulatory 
issues. 

Steam pricing: 
fuel prices. 

based on costs of alternative 
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11. Contractual agreements to sell electricity to 
utilities or to transmit electricity through 
utility systems. 

12. Utility rate structure and regulatory constraints. 

13. Cost factors. 

14. Innovation, education, and general public 
awareness of geothermal resources. 

15. Industry misconceptions of the GLGP: need for 
information dissemination. 

Many of these items cited are of a more general nature 

in that they affect the geothermal industry whether or not 

there exists a loan guaranty program; however, some are speci- 

fically detrimental to the GLGP. 

these factors and the GLGP illustrates their potential 

impact on the GLGP. 

The relationship between 

The ERDA-DOE Transition 

The ERDA-DOE transition and reorganization (P.L. 95-91, 

Department of Energy Organization Act) of 10/1/77, has not 

yet been completed. Divisions within DOE are unsure as to 

which has authority and what functions it is expected to 

perform for the Geothermal Loan Guaranty Program. 

Under ERDA, the Division of Geothermal Energy of the 

Solar, Geothermal, and Advanced Energy Systems Division, 

was responsible at Headquarters (HQ), Washington, D.C., 

for administering the review of applications from the San 

Francisco Operations Office. The Administrator of ERDA had 
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final authority to sign for approval or disapproval of a 

loan guaranty. A DOE Interim Management Directive ( I M D )  

dated Sept. 13, 1977, "DOE Organization" authorized the 

Director of Procurement and Contracts Management (PR) as 

the one who ..." negotiates and administers all contracts and 
grants, cooperative agreements, and loan guarantees at head- 

quarters and oversees those performed in the field." Another 

IMD dated October 3, 1977, "Continuity of Operations, Authority 

Delegations, and Order of Secretarial Succession in the Depart- 

ment of Energy," contained the following authority delegation 

to the Director of Procurement and Contracts Management: 

"Enter into, approve, and take such other action 
as may be necessary and appropriate with respect 
to any contractual arrangement, interagency agree- 
ment, grant, loan guarantee, or other similar 
action committing the Department of Energy (DOE) 
to applicable laws, policies, regulations, and 
procedures. Such action shall include determin- 
ations and decisions except those determinations 
and decisions required by law or regulation to 
be m a d e  by other authority; ..." Signed James R. 
Schlessinger, Secretary of Energy, effective 
October 1, 1977 ( IMD No. 0204, U S .  DOE). 

These delegations clearly stated that the Director of 

Procurement and Contracts Management has authority for the 

GLP. The DOE Fact Book of Organization and Functions pub- 

lished on September 13, 1977 states the Assistant Secretary 

for Resource Applications has "program responsibility." 

An ERDA division, Commercial Applications, now under DOE'S 
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Resource Applications, employs a staff position of Chief, 

Geothermal Loan Guaranty Program, ariginally under DGE 

during ERDA. 

The Secretarial delegation of authority to the Con- 

troller does not mention loan guaranty programs, however, 

the DOE Fact Book includes "administer financing studies 

for loan guarantees" as a function of this office. 

It has not, as of the writing of this report, been 

determined what responsibilities for the Geothermal Loan 

Guaranty Program will be delegated to the following three 

divisions: Controller, Procurement, and Resource Applica- 

tions (Commercial Applications). Each of these offices has 

generated proposals on how to deal with this. 

cations would like the Assistant Secretary (AS/RA) to be 

delegated the final authority. The loan guaranty approved 

on January 13, 1978, was signed by the Deputy Secretary of 

DOE and not by the Director of Procurement and Contracts 

Management; one wonders how effectively a program can function 

under such confusion. 

Resource Appli- 

In addition to the problem of defining roles and func- 

tions, some of the key personnel have changed even since 

October 1, 1977, DOE'S birthday. Many of the Assistant 

Secretarial positions, including Resource Applications, 

were not confirmed by Congress until early 1978, several 
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months later. Changing staff and offices has afflicted the 

GLGP, not only in the ERDA-DOE changeover, but also before DOE. 

The person having authority for approving has changed three 

times, although the Acting Administrator of ERDA signed for 

all three loan guaranties and the Deputy Secretary of DOE 

signed again for the C U I  venture. The Manager of the San 

Francisco Operations Office has changed hands at least three 

times since June 1976, startup for the GLGP. The Director of 

DGE changed twice and the position of Chief, Geothermal Loan 

Guaranty Program, was vacated during the review process of two 

of the three applications and filled temporarily by a member 

of the staff of Solar, Geothermal, and Advanced Energy Systems. 

That position, now in Commercial Applications was returned to 

the original Chief of the Loan Guaranty Program. 

The DOE organization has shifted program responsibility 

and therefore created confusion and lack of management for 

the program. The program has suffered in terms of time, and 

credibility or confidence by the-applicants. 

SAN has had to deal with new personnel, to educate and 

negotiate with each change, to familiarize them with the 

program. More destructive has been the lack of continuity 

and structure. With whom does the responsibility lie, to 

whom does the application get sent, with whom should SAN 

negotiate, who has to be satisfied at Headquarters? These 

questions have not been satisfactorily answered. 
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Leasing 

Leasing activity has been hindered by government regu- 

lations and slow processing of lease applications. 

Barriers to leasing include acreage limitations of 2 0 , 4 8 0  

acre maximum per state, reclassification of overlapping non- 

competitive lease applications, and regulations that allow 

for exploration without permits on unleased land. If non- 

competitive lease applications overlap by 50 percent or more, 

the land is reclassified as a KGRA and thus cancels the appli- 

cations and competitive bids must be made. 

There exists means to circumvent some of these: land 

holding companies, (increase to 51,200 acres is pending), and 

irregular shaped acreage in lease applications. An operator 

takes a risk if he should do exploratory work on unleased 

property and as a result of his efforts the acreage is reclassi- 

fied as a KGRA. It is now open to competitive bonus bidding, 

thereby the operator loses the eccnomic advantage and increases 

competition for the property. 

In addition, due to reclassification regulations, Gerald 

Kitchen of Amax, Inc., points out: 

('...If an operator intends to include federal 
acreage in his land package, the reclassification 
problem requires that he puts the brakes on his 
exploration project--even on adjacent private 
lands--until the leases are issued." (Geothermal 
Resources Council Short Course No. 4 ,  1976). 
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In order to conduct exploratory work on a federal lease 

the operator must adhere to the various regulatory require- 

ments involving permits and environmental reports. The 

procedures outlined here cover only the federal requirements; 

state and local regulations to obtain permits and submission 

of environmental reports must also be adhered to. 

Environmental Regulations 

Figure 6, Flow Chart of Critical Path in Geothermal 

Exploration, identifies the various agencies, and require- 

ments for six phases of geothermal development. In order 

to conduct initial exploration prior to leasing, a pre-lease 

exploration permit must be acquired from the Bureau of Land 

Management (BLM). A firm files a Notice of Intent to Conduct 

Geothermal Resource Exploration in order to obtain the permit. 

The BLM must prepare an Environmental Analysis Record (EAR) 

and a post-lease Environmental Analysis (EA). An application 

for a Permit to Drill must be obtained from the USGS and a 

Plan of Operation is submitted for surface or well work. 

Much delay and expense is involved in these requirements 

where the BLM and/or USGS has been slow to complete these 

requirements, resulting in more time lost and a potential 

increase in costs to the operator. Equipment and labor must 

be scheduled to conduct the work, making the streamlining of 

permitting requirements vital to development. 
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"The lack of both environmental data and standards 
slows the environmental approval process. Moreover, 
the approval process is further slowed by lengthy, 
complex and often apparently inconsistent rules, 
laws, and regulations at federal, state, and local 
levels. The overlay of jurisdiction of the respon- 
sible agencies further compounds the process, and 
has caused much unnecessary duplication of indus- 
trial effort in preparation of environmental state- 
ments. The uncertainty of ultimate approval and 
the time involved in obtaining approval have been 
cited by the industry as major deterrents to geo- 
thermal investment. 'I (ERDA Vol. 2 : Program Imple- 
mentation). 

In some geographic localities the number of permits 

required ranges from 40  to 70; a staggering amount of time 

and money is devoted to this. The applicants and potential 

applicants for a loan guaranty most often cite the environ- 

mental reporting requirements as the major problem area. 

Table 15, Federal Regulations Applicable to Geothermal Re- 

source Development Projects, is a list of eight federal laws 

involving environmental, leasing, and various other regulations. 

It is hoped this list will impress the reader with the magnitude 

and complexity of the issue. 

Demonstration Program 

The Geothermal Demonstration Program is possibly affect- 

ing the GLGP by creating competition for applications. The 

demonstration program is possibly being used at the expense 

of the GLGP. 
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Table 15 

Federal Regulations Applicable to Geothermal Resource 
Development Projects 

1) Geothermal Steam Act of 1970 (Public Law 91-581, 84 Stat. 
1566). 

2) Clean Air Act of 1970 (Public Law 91-604, 42 USC 1857 
et seq.) 

3 )  Federal Water Pollution Control Act Amendement of 1972 
(Public Law 92-500, 86 Stat. 861). 

4 )  Norse Control Act of 1972 (Public Law 92-574, 86 Stat. 1234). 

5) Coastal Zone Management A c t  of 1972 ( P u b l i c  Law 92-583). 

6) Endangered Species Act of 1973 (Public Law 93-205, 
87 Stat. 884). 

7) Geothermal Energy Research, Development, and Demonstration 
Act of 1974 (Public Law 93-410, 88 Stat. 1079). 

8) Federal Nonnuclear Energy Research and Development Act 
of 1974 (Public Law 93-557, 88 Stat. 1878). 

Source: Guidelines to the Preparation of Environmental 
Reports for Geothermal Development Projects, 
February 1977. 

These two programs are aiming toward the same goals using 

different means; and it may be that one is preferable for  

developing the resource. 

longer and further reaching impact than the demonstration 

program in that it develops the financial communities know- 

ledge of the resource and the capital requirements. The 

Demonstration Program may make possible an otherwise un- 

economic project but this does not necessarily encourage 

The loan guaranty program will have 
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additional power plants. 

federal subsidy, it will not be undertaken without these funds. 

If the project is economic without these funds but the obstacle 

is capital acquisition, the GLGP can be used in its place. 

The author doubts very much that any firm would use borrowed 

money when it can obtain 30 to 50 percent or' the costs with- 

out having to pay them back. 

they will not be built no matter how many demonstration plants 

exist. 

If the project is uneconomic without 

Unless power plants are economic, 

Several of the arguments in favor of the demonstration 

program over the GLGP for power plant construction are erroneous. 

The proported delay of a "decade or two," if the demonstration 

program was abandoned, has no substance and will not be the 

case. 

The same holds true for the view that the GLGP "...will 

have little applicability as a financial vehicle for construc- 

ting power plants ..." 
only utility companies would be building power plants and 

did not need the guaranty to raise capital. 

strated that several small firms, in cooperation with the 

larger firms are applying for loan guaranties to construct 

power plants. 

This was based on the thinking that 

It is now demon- 

No loan guaranties have been granted as yet for this 

type of project but the prospect of this occuring is en- 

couraging. If the government has enough faith in the 
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viability of such a project to give away tens of millions 

of dollars, one would think the government should risk at 

least the same amount for a loan guaranty where there exists 

an opportunity for repayment. 

The Geothermal Loan Guaranty Program has had to func- 

tion and co-exist with these various "externalities." The 

impact of these factors needs to be recognized. The situ- 

ation must be corrected if we expect the program to have any 

impact on d~eveloping geothermal resources. Much has been 

devoted to the more obvious and conventional barriers in 

the literature. The ERDA-DOE transition, low priority among 

DOE staff, and demonstration program are less known factors, 

whose impact is as great or greater in damaging the performance 

of the program. 



EVALUATING THE GEOTHERMAL LOAN GUARANTY PROGRAM: 

ATTITUDES AND PERSPECTIVES 

The p e r s p e c t i v e  of  i n d u s t r y ,  l ending  i n s t i t u t i o n s ,  

and t h e  u t i l i t i e s  of t h e  GLGP are v i t a l  t o  i t s  success  and 

implementation of any change i n  t h e  o p e r a t i o n  or r e q u i r e -  

ments. V i e w s  g e n e r a l l y  held by t h e s e  groups are presented  

here .  With each geographic l o c a t i o n ,  w i th in  each company, 

depending on t h e  r e source  and t h e  u t i l i t y ,  views of t h e  GLGP 

d i f f e r .  Some see it as  a tool f o r  e x p l o r a t i o n  and o t h e r s  

believe i ts  o n l y  v i a b l e  use w i l l  be i n  t h e  c o n s t r u c t i o n  of 

power p l a n t s .  Others  f e e l  t h a t  e x p l o r a t i o n  and w i l d c a t t i n g  

should n o t  be a p a r t  of t h e  program, c i t i n g  i t s  high r i s k  

and t h e  a v a i l a b i l i t y  of c a p i t a l  fo r  e x p l o r a t i o n  through 

o t h e r  means. 

Discussed he re  are t h e  p e r s p e c t i v e s  of t h e  i n d u s t r y  

f i r s t ,  which are sepa ra t ed  i n t o  t w o  main groups: l a r g e  i n t e -  

g r a t e d  f i r m s  inc lud ing  major o i l  companies, and smaller 

independent f i rms .  These t w o  groups vary i n  t h e i r  a n a l y s i s  

of t h e  program. 

8 3  
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Secondly, utility companies are discussed, whose views 

vary depending on their need and size. 

institutions, who generally are in agreement about the 

program. 

an outsider's vantage point having been exposed to all of 

Thirdly, lending 

Finally, the author will evaluate the program from 

the above mentioned groups. 

Industry Evaluation 

It is generally agreed that not much has happened in 

the development of geothermal energy. The industry believes 

that intangibles and depletion write-offs and better federal 

leasing practices will stimulate development of geothermal 

resources. Geothermal drilling funds compete with oil and 

gas funds, where favorable tax writeoffs exist. 

legislation is pending to allow for IDC's. 

However, 

The U.S. House of Representatitives, Sub-committee on 

Energy Research, Development, and Demonstration held hearings 

and solicited comments from the industry regarding the Loan 

Guaranty Program. The general consensus of opinion was 

favorable and enthusiastic with respect to the need for 

the program. 

The larger firms never saw it as a viable tool for 

themselves, they cite the following reasons for this: 

25 percent equity requirement is unappealing, political 

the 
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climate and f e a r  of d e f a u l t i n g  be ing  bad p u b l i c  r e l a t i o n s .  

The l a r g e  f i rms  are prime rate borrowers which r e p r e s e n t s  

cheaper  c a p i t a l  than  t h e  Loan Guaranty Program could o f f e r .  

T o  t h e  smaller f i rm ,  t h e  Loan Guaranty Program may 

o f f e r  cheaper  money, pe rmi t s  r e t e n t i o n  of f u l l  c o n t r o l  and 

ownership of i n t e r e s t s .  T h i s  may a lso have a p o s i t i v e  e f f e c t  

on t h e  f i r m s '  rate of r e t u r n .  Many f e e l  t h a t  wi thout  t h e  

GLGP t hey  would n o t  be a b l e  t o  go ahead wi th  p r o j e c t s .  The 

h igh  l eve rage ,  long-term l o a n s  are a t t r a c t i v e  t o  t h e s e  f i rms .  

The l a r g e r  f i r m s  are becoming involved i n  t h e  GLGP, 

through c o n t r a c t s  t o  supply t h e  r e source  and/or by ag ree ing  

t o  be t h e  o p e r a t o r ,  whi le  t h e  smaller f i r m s  make t h e  a p p l i -  

c a t i o n s  f o r  a loan  guaranty .  T h i s  arrangement has  n o t  y e t  

been worked o u t  i n  a l o a n  guaranty  b u t  t h e  i n d u s t r y  i s  hope- 

f u l  t h a t  DOE w i l l  approve. The l a r g e  f i r m s  do  n o t  c a r e  f o r  

b u i l d i n g  and o p e r a t i n g  a p o w e r  p l a n t  and have l i t t l e  desire 

t o  become involved i n  t h e  " u t i l i t y  bus iness . "  The fo l lowing  

remain o b s t a c l e s  f o r  t h i s  t y p e  of arrangement:  p r i c e  of 

e l e c t r i c i t y ,  p r i c e  of steam, t r a n s m i t t i n g  t t e  e l e c t r i c i t y ,  

u t i l i t y  involvement and p o s s i b l y  purchase.  Enthusiasm i n  

no way r e s o l v e s  t h e s e  problems. 

According t o  t h e  i n d u s t r y  r e p r e s e n t a t i v e s  and l e n d e r s  

con tac t ed ,  t h e  g u i d e l i n e s  are c l e a r l y  w r i t t e n  and easy t o  

understand.  N o  one had any d i f f i c u l t y  wi th  t h e s e ,  bu t  found 

t h a t  t h e  newest e d i t i o n  w a s  an improvement over  t h e  prev ious  

ones.  
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One of t h e  problems i n  g e t t i n g  people  t o  respond t o  

i n q u i r i e s  r ega rd ing  t h e  program is  t h a t  t h e y  have n o t  t h o r -  

oughly f a m i l i a r i z e d  themselves wi th  t h e  program. 

a p p l i c a n t s  have been a b l e  t o  respond d i r e c t l y  t o  t h e s e  a s p e c t s  

of t h e  program. Much of t h e  i n d u s t r y  i s  becoming f a m i l i a r i z e d  

wi th  t h e  program through t h e  e f f o r t s  of l e n d e r s  i n  promoting 

t h e  program. 

f e e l  advantage can be taken  of t h e  program. 

Only t h e  

Many f i r m s  are n o t  y e t  a t  a p o i n t  where they  

There e x i s t s  a d i v e r s i o n  of opin ion  on what i s  t h e  b e s t  

u s e  f o r  l oan  g u a r a n t i e s .  The l a w  p rov ides  t h a t  all phases  

of development,  i nc lud ing  lease a c q u i s i t i o n ,  e x p l o r a t i o n ,  

f i e l d  development,  and power p l a n t  c o n s t r u c t i o n  can q u a l i f y  

f o r  a loan  guaranty .  Some b e l i e v e  i t s  b e s t  u s e  i s  f o r  c a p i t a l  

i n t e n s i v e  c o n s t r u c t i o n  and n o t  e x p l o r a t i o n ,  whi le  o t h e r s  f e e l  

it i s  m o s t  u s e f u l  i n  e x p l o r a t i o n .  Those who b e l i e v e  t h e  GLGP 

should be  used f o r  w i l d c a t t i n g ,  u s u a l l y  smaller f i r m s  hold ing  

leases, a r e  n o t  p leased  with p r i o r i t i e s  t h e  r e g u l a t i o n s  have 

set. 

High r i s k  and high d r i l l i n g  costs  are a s s o c i a t e d  wi th  

e x p l o r a t i o n  ven tu res .  

t h e  incu r red  costs ,  no loan  g u a r a n t i e s  should be made f o r  

t h i s  purpose; it would end up s u b s i d i z i n g  t h e  i n d u s t r y  because 

of t h e  l i t t l e  p o s s i b i l i t y  f o r  repayment. The o t h e r  view i s  

t h a t  t h i s  i s  e x a c t l y  what t h e  program's f u n c t i o n  should be. 

One view i s  t h a t ,  due t o  h igh  r i s k  and 
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The high r i s k  and c o s t s  are e x a t l y  what is i n h i b i t i n g  new 

d i s c o v e r i e s  and wi thout  d i scove ry ,  t h e  e x p l o i t a t i o n  of geo- 

thermal  r e source  p o t e n t i a l  is  impossible .  Developing proven 

r e s o u r c e s  i s  less r i s k y  and w i l l  be undertaken by r e source  

f i r m s  i f  t h e r e  is  a purchaser  for  t h e  r e source .  Guarantying 

e x p l o r a t i o n  a c t i v i t y  w i l l  probably mean greater p r o b a b i l i t y  

of d e f a u l t ;  b u t  t h a t  t h i s  should be t h e  purpose of t h e  program. 

They f e e l  t h a t  i f  t h e  government i s  n o t  w i l l i n g  t o  a c c e p t  t h e  

r i s k s ,  then  t h e  program w i l l  f a i l .  Poss ib ly  a l i m i t e d  do l la r  

amount should be placed on g u a r a n t i e s  f o r  e x p l o r a t i o n  b u t  

t h e s e  ac t iv i t i e s  need t o  be guaranteed.  

T h i s  d ivergence  of op in ion  and philosophy surrounding 

t h e  use  of loan  g u a r a n t i e s  a l so  e x i s t s  between SAN and HQ. 

Sec t ion  2 0 1 ( d )  of P.L. 93-410 r e q u i r e s  t h a t  t h e r e  e x i s t s  

" reasonable  assurance  of repayment of t h e  loan."  Repayment 

may be f r o m p r o j e c t a s s e t s  or o t h e r  col la teral ,  or funds 

genera ted  from c a s h  flows a s s o c i a t e d  wi th  t h e  p r o j e c t .  The 

" reasonable  assurance  of repayment" p r e s e n t s  another  va r i ance  

i n  i n t e r p r e t a t i o n  between SAN and HQ. SAN b e l i e v e s  t h e  GLGP 

i s  t o  assume g r e a t e r  risk t h a n  normally undertaken i n  bus iness  

ven tu res  whi le  HQ has a more conse rva t ive  i n t e r p r e t a t i o n  of 

t h e  allowable r i s k  f o r  g r a n t i n g  loan  g u a r a n t i e s .  

B a s i c a l l y ,  it i s  agreed t h a t  t h e  GLGP w i l l  assist t h e  

smaller f i r m s  and no t  t h e  l a r g e r  i n t e g r a t e d  f i rms  who have 

l i t t l e  or  no f i n a n c i a l  problems. 
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Applicants agree that the government and GLGP staff 

have learned a lot in a short time but are not yet proficient 

in handling the various types of projects and financial 

arrangements. The GLGP is inefficient compared to inhouse 

financing by a firm and the cost is greater. However, the 

GLGP lowers the risk substantially to the borrower and this 

has great appeal. 

Problems associated with the GLGP from the applicants' 

point of view are: 

1. Cost of preparing an application 

2. Reviewing time 

3 .  Environmental requirements 

4 .  25 percent equity (for some) 

5. Consultants may be incompetent and possibly delay review 

The need to shorten the time in reviewing an applica- 

tion is vital. The cost of an application, $40,000-$100,000 

and more, is too high. Information and environmental reports 

ordinarily not needed add to the high costs. As the process 

is streamlined and requirements defined and understood, this 

cost will likely be reduced. But, even with the high cost, 

all agree they will use the GLGP again., 

In summary, the indlistry generally believes that the 

GLGP will be used by smaller firms which have trouble raising 

capital. 
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U t i l i t y  Evalua t ion  

T h e  u t i l i t y  i n d u s t r y  has  i t s  s p e c i f i c  c o n s i d e r a t i o n s  

when e v a l u a t i n g  t h e  GLGP. The u t i l i t y  bus iness  i s  a regu- 

l a t e d  i n d u s t r y  and t h e  rate s t r u c t u r e  and c a p i t a l  a v a i l a b i l i t y  

does  n o t  allow f o r  p a r t i c i p a t i o n  i n  t h e  GLGP. 

n o t  i n t e r e s t e d  i n  us ing  t h e  Loan Guaranty Program as  they  have 

n o t  committed themselves t o  geothermal energy. Lack of con- 

f i d e n c e  i n  t h e  r e s e r v o i r ,  c a p i t a l  allocated fo r  convent iona l  

f o s s i l - f u e l e d  p l a n t s ,  high r i s k ,  a l l  c o n t r i b u t e  t o  t h e  pol ic ies  

of t h e  u t i l i t y  i ndus t ry .  They are, however, i n t e r e s t e d  i n  

making c o n t r a c t u a l  agreement f o r  purchasing e l e c t r i c i t y  w i t h  

p o s s i b l y  purchasing t h e  power p l a n t  a f t e r  it has  been proven. 

Some u t i l i t i e s  p r e f e r  t o  f i n a n c e  p r o j e c t s  e n t i r e l y  

U t i l i t i e s  are 

wi th  sale of revenue bonds and main ta in  a l o w  deb t / equ i ty  

r a t io .  However, s e v e r a l  municipal  u t i l i t i e s  have shown 

i n t e r e s t  i n  t h e  GLGP (Susanv i l l e ,  Burbank, and N C P A ) .  Thei r  

i n t e r e s t  i n  t he  GLGP arise because of t h e  l o w e r  r i s k  and 

high l eve rage  b u t  are n o t  i n t e r e s t e d  i n  making a p r o f i t ,  

on ly  i n  supplying customers wi th  a cheaper source of power. 

NCPA b e l i e v e s  it can  o f f e r  a l o w e r  p r i c e  when gene ra t ing  its 

own e l e c t r i c i t y .  

The u t i l i t y  i n d u s t r y  is  also d iv ided  i n t o  t w o  camps. 

Depending on demand, l o c a t i o n ,  a l t e r n a t i v e  energy sources  

and economics each u t i l i t y  c o n s i d e r s  t h e  GLGP. O f  t hose  



90 

spoken to, none except the three municipal utilities of 

Burbank, Susanville, and NCPA is likely to use the program. 

Lending In st itu tions 

Commercial banks and brokerage firms are very interested 

in lending with the GLGP. Figure 7 is a breakdown of types 

of institutions and their interest in loan guaranty programs. 

Commercial banks do not like to engage in long-term (greater 

than 10 years) debt financing. Projects such as power plant 

construction will have to be financed with a long-term debt. 

Therefore, the secondary capital market, security brokers, 

are interested in purchasing this long-term debt from the 

banks and selling them on the open market as a government 

security. 

The GLGP is very attractive to the financial community 

and feel the greatest problems are in the time consuming and 

delaying negotiations and review processes. 

The GLGP is looked upon as any other type of finance 

and investment arrangement would be and the loan is analyzed 

using the same criteria as those without a government guaranty. 

Financial institutions assess the project as they would any 

other investment in terms of risk and meeting necessary goals 

for project success. None were willing to finance a geothermal 

project without the guaranty. 

is a tool for the smaller firms. The banks are fully aware 

Lenders agree that the GLGP 
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Money Market Fmds 

Security Brokers and Dealers 

Individuals 

Figure  7 Lending I n s t i t u t i o n s  and T h e i r  I n t e r e s t  i n  
E R D A ' s  Loan Guaranty Programs .  

X 

Commercial Banks 

Savings & L a m  Auociations 

Primary 
Lenders 
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~~~ ~~~~ 

Mutual Savings Banks 

Credit Unions 
~~~~~ ~ ~~ ~ 

Life Insurance Companies l x  
Private Pension Funds 

State & Local Government 
Employe Retirement Funds 

Other Insurance Companies X 

Finance Companies 

X 

Source: Smith, R u s s e l l ,  e t  a l ,  F i n a n c i a l  I n c e n t i v e s  
Research and Lending Market Impact Ana lys i s ,  
1977, p.  3-9. 
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t h a t  t hey  r i s k  l i t t l e  or nothing i n  t e r m s  of d o l l a r s .  

feel  r e s p o n s i b l e  and would n o t  lend on a p r o j e c t  t hey  knew 

w a s  going t o  d e f a u l t ;  b u t  t h e r e  i s  noth ing  t o  s t o p  them from 

doing t h i s  under t h e  GLGP. 

They 

Author 's  Evalua t ion  

The program has  n o t  m e t  i t s  o r i g i n a l  e x p e c t a t i o n s ,  nor 

has  it m e t  t h e  o b j e c t i v e s  f o r  which it w a s  i n s t i t u t e d .  There 

remains about  s i x  more y e a r s  bu t  i f  t h e  s l o w  s ta r t  and poor 

p r e p a r a t i o n  are i n d i c a t i o n s  of  what w i l l  be f o r  t h e  remainder 

of  t h e  GLGP,  t h e  i n d u s t r y  w i l l  n o t  respond. 

The GLGP may make an u n p r o f i t a b l e  p r o j e c t  p r o f i t a b l e  

because of t h e  high l eve rage  and r e t e n t i o n  of f u l l  i n t e r e s t .  

The program i s  u s e f u l  f o r  t h o s e  t y p e s  of p r o j e c t s  and a lso 

f o r  a smaller f i r m  t h a t  cannot  raise t h e  needed c a p i t a l  

i n t e r n a l l y .  I t  can be e s p e c i a l l y  s i g n i f i c a n t  f o r  f i e l d  

development and power p l a n t  c o n s t r u c t i o n  where l a r g e  sums 

of  money are needed. 

The f i n a n c i a l  community w i l l  n o t  make a loan  on t h e s e  

p r o j e c t s  wi thout  t h e  guaranty.  . 
e x c e l l e n t  and s e v e r a l  banks are very  i n t e r e s t e d  i n  promoting 

t h e  program. 

Themarket  f o r  t h e  GLGP i s  

The program has  a number of enormous problems which must 

be a l l e v i a t e d  be fo re  t h e r e  w i l l  be an i n c r e a s e  i n  t h e  number 

of  a p p l i c a n t s .  
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The lack of response to the program may be attributed 

to elements directly related to it: a) operating procedures, 

b) rules and regulations, c) application requirements, d) 

cost in dollars and time in preparing an application, e) 

processing and reviewing procedures, f) lack of well-defined 

criteria for obtaining a guaranty, and g) different inter- 

pretations and philosophies among DOE divisions. More sig- 

nificant are the external factors that have hindered the 

development of the geothermal industry, regardless of the 

availability of loan guaranties: legal, institutional, tech- 

nical, economic, and political barriers. The uncertainties 

associated with the resource due to lack of historical 

experience and the problems in developing a new industry 

have affected, to some degree, the utilization of the loan 

guaranty program. The environmental regulations and re- 

porting requirements do not prevent or limit the use of the 

program but impedes efficiency, is time consuming, and con- 

strain geothermal resource exploration and development re- 

gardless of available financing. If these procedures are 

not streamlined and made more efficient, the industry will 

neither realize its potential nor meet the goals the federal 

government has set. The loan guaranty program is impeded 

by the general lack of activity in the industry due to these 

obstacles and not necessarily by the lack of desire or need 

to use such a program. 
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The processing and reviewing of loan guaranty appli- 

cations has been a major problem for the program. There is 

a great need to establish a process of reviewing and approving 

applications. 

and no procedure has been implemented to expect an improvement 

will be forthcoming. SAN and HQ are not in agreement of what 

each other's role should be in the program. It has not yet 

been determined which divisions of DOE will have responsi- 

bilities for loan guaranties. Some personnel at HQ believe 

that they need to review the applications because the SAN 

The reviewing has been a time-consuming effort 

review is inadequate. They feel that the applications sent 

to HQ do not supply sufficient data and many questions need 

to be answered before they can make any recommendations. 

Although the applications are reviewed at HQ, it has not yet 

been established whether or not their concurrence with the 

recommendation from SAN is necessary for approval. It is also  

necessary to establish the authority who has final approval 

and whether non-concurrence by another party can be overruled. 

Since only three applications have undergone this review, 

it is difficult to be conclusive in making a determination 

on the adequacy of SAN's  review. 

into one review package, CUI and GFP, and apparently these 

were rushed in order to finish the process before the ERDA- 

DOE transition. Therefore, the quality of the senior staff 

review may have suffered. 

Two applications were put 
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The SAN staff had to look at new issues not previously 

encountered. The legal review staff had no previous dealings 

with title search, leasing practices, environmental legalities, 

corporate issues, etc. The staff was geared to procurement 

and government contracts and not the workings of a loan 

guaranty program. This seems to be a problem at all levels. 

It is a new type of program and has never been used before 

the GLGP. Procedures defining the purpose and scope of the 

review had not been drafted, Preparation for the review of 

loan guaranty applications was either minimal or non existent. 

Time lost here has also added to the overall ineffectiveness 

of the program, 

The quality of the applications and the information 

submitted have been a big problem. This can account for 

some of the lost t h e  in reviewing applications. The appli- 

cants, not always familiar with geothermal resources, come 

from different industries. They do not always have expertise 

available for the technical or resource information and 

therefore do not always know what is required. Many of the 

applicants are not engineers or scientists, nor are they 

competent in the finance and banking aspects. Applicants 

may try to submit less than is required. The GLGP represents, 

fo r  some, an easy way to make money, and are trying to put 

together deals to take advantage of the program. This is 
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a problem for 

mate projects 

the program and unless applications for legiti- 

are submitted by responsible parties, the program 

will have little impact or credibility. The applicant may 

not understand what is needed or may wish to hold back infor- 

mation. For this reason, the quality of applications is 

highly variable. 

There is also a need for a policy on the stage of ex- 

ploration at which an application should be submitted. 

applicants should be aware of what type of exploration is 

acceptable for obtaining a loan guaranty. 

The 

The USGS staff works very closely with SAN and has had 

no contact with HQ. In discrepancies concerning resource 

assessment between the applicant and USGS, the USGS assess- 

ment is honored. Professional disagreement among geologists, 

geophysicists, etc., is not uncommon and this problem has 

not been resolved with respect to the GLGP. 

being given for using private industry for this job. 

exists feeling in government and industry that the USGS is 

not the most efficient means of handling the evaluation and 

that they do not deal with risk and business decisions much 

Consideration is 

There 

needed in the evaluation. 

Time constraints have also posed a problem for USGS. 

The workload at the USGS is heavy and it does not allow enough 

time for the GLGP to be completed in the time SAN would like, 

a 
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three weeks; when leasing schedules come up time is more 

constrained according to the USGS. 

Several issues evolve around the use of consultants. 

The consultants had to demonstrate their capabilities, but 

it is not clear which of them will be used. The informa- 

tion required for submission to the consultants and what 

was expected in return seems to have been a problem. The 

possibility of using private industry to do all of the re- 

viewing is being contemplated. A policy must be established 

on possible conflicts of interest in this regard. 

Because priority is given to small firms, according to 

the U.S. Department of Commerce's publication of government 

procurements (February 1978), "$21 million in guaranties is 

reserved exclusively for small companies," but not limited 

to this amount. This raises the issue of who will be the 

benefactor of the loan guaranty program. The question of 

whether the small independent firm or the large integrated 

firm acquiring loan guaranties is most efficient and neces- 

sary. The implications of each are different as is their 

impact on the development of the geothermal industry. The 

question of if the program increases competition by lowering 

the barriers to entry is outside the scope of this paper, b u t  

must be considered by government agencies, especially in 

light of other guaranty programs. The GLGP program has not 
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been'in operation long enough to see where it will be most 

used and by whom. 

Problems and ensuing delays have affected the Dry Creek, 

GeoCal, Burbank, Diablo, and NCPA applications. The author 

has drawns some conclusions about the fate of these appli- 

cations based on personal contact with some of the parties 

and the author's own analysis of the situation. It is 

doubtful that the GeoCal, Diablo or NCPA/RFL applications 

will be completed. Long delays for Dry Creek and Burbank 

are eminent. In summary, considering the status of these 

applications and the length of time they have been at S A N ,  

none seem very promising. 

Problems of the GLGP 

Numerous issues concerning the GLGP and therefore its 

ability to have an impact on geothermal development are 

listed below: 

1. Mismanagement of the program, lack of financial 

and legal expertise. 

2. Promotion, education, and, in general, public 

relations for increasing interest need to be 

further exploited. 

3 .  Differences of opinion between consultants. 

4 .  Differences of opinion between HQ and SAN. 

5. Lack of communication between HQ and SAN.  
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6. Friction and areas of conflict between SAN and HQ. 

7 .  High cost of application ($40,000-$100,000 and higher). 

8 .  Time in reviewing applications. 

9. Lack of established and standardized procedures 

for reviewing applications. 

10. Equity: What qualifies and determination of value 

of property (leases) and other assets. 

11. Quality of applications. 

12. Changing staff. 

13. Long concurrence chain. 

14. Industry concern about proprietary information 

and loan being non-recourse, associated only with 

the assets of the projects. 

Where are the Applicants? 

Some feel that it is only a matter of time before the 

GLGP "takes off," while others think this program is not 

what is needed because the firms who have the capital and 

expertise to develop the resource will not use the GLGP. 

The following are cited as reasons for the lack of 

response to the program: 

1. equity is difficult to raise for some applicants, 

2. reluctance to get involved with federal government, 

3 .  high cost of applications, 
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4 .  waiting to see response to applications pending, and 

5. concern about nonrecourse and proprietary data. 

The author feels these arguments lack substance. The 
well-established resource companies have enough capital sunk 

into leases to constitute the equity requirement. 

cost-shared programs is far greater and this involves disclo- 

sure of proprietary data. 

incentive is greater. 

Response to 

It seems if money is free, the 

There exist many situations external to the program 

itself that are obstacles to its impact. 

such a program seems greater than its actual performance, 

although these problems may not have received the amount of 

deserved attention until such a need arose. 

GLGP has had an impact on some of these "external" factors 

and thereby will promote development of geothermal resources. 

The potential for 

Possibly the 

The GLGP is a subsidy for the industry. 

is helping to promote private industry by committing them- 

selves to repay loans in default. It is extremely attrac- 

tive economically and financially. The firm does not have 

to use its own funds for a project financed in this way. 

This allows capital flow into other projects and also re- 

duces the risk to the firm. 

about any developments or projects that would not have been 

financed by other means, although the GLGP may have speeded 

up the process. 

The government 

The program has not brought 

0 



CONCLUSIONS AND RECOMMENDAT IONS 

The Geothermal Loan Guaranty Program has not had an 

impact on developing geothermal resources in the short 

term,although it could potentially stimulate development 

of geothermal energy. The impact could be more than the 

addition of electricity, it could mean increased awareness 

of the potential and utilization of the resource, improve- 

ments in technical areas, and the lessening of the reliance 

on fossil-fuels, especially petroleum. 

With only three loan guaranties approved and an addi- 

tional s i x ,  of which five have been at SAN for over a year, 

the impact and activity are minimal. 

to a bad start from the beginning and problems have continued 

hindering its performance. The staff had little or no prior 

exposure to geothermal resources and the GLGP was the first 

loan guaranty program for energy resources. The preparation 

for implementing the program was not sufficient. Government 

officials claims this was due to the newness of the program, 

needed flexibility, and unknownsconcerning applicants, 

projects, and needs. 

The program was off 
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The u s e  of t h i s  t y p e  of suppor t  is  i n c r e a s i n g  and needs 

t o  be examined fo r  i t s  p o t e n t i a l  success  and impact on t h e  

development of energy r e s o u r c e s  and t echno log ie s .  

factors,  o p e r a t i o n  and management of  t h e s e  programs w i l l  

determine t h e i r  a b i l i t y  t o  m e e t  t h e  expected o b j e c t i v e s  

and goa l s .  

Ex te rna l  

The Geothermal Loan Guaranty Program has  n o t  m e t  t h e  

expected $200 m i l l i o n  pe r  y e a r  i n  loan  g u a r a n t i e s  or 20 

a p p l i c a t i o n s  pe r  year  expected t o  be r ece ived  by t h e  San 

F ranc i sco  Opera t ions  office i n  Oakland, C a l i f o r n i a  adminis- 

t e r i n g  t h e  program. Table  12, Geothermal Loan Guaranty 

App l i ca t ions ,  w a s  used f o r  budgetary purposes  and i s  ve ry  

o p t i m i s t i c .  

a p p l i c a n t s  have many p r e r e q u i s i t e s  p r i o r  t o  submission of 

t h e  a p p l i c a t i o n .  I f  t h e  a p p l i c a t i o n s  are submit ted,  it 

does  n o t  i n s u r e  a loan  guaranty  w i l l  be g ran ted  or t h a t  t h e  

p r o j e c t  i s  f e a s i b l e .  

u se  of t h e  program may be g o t t e n  from t h i s  l i s t .  

Some of t h e  a p p l i c a t i o n s  may never  be submit ted;  

A f a l s e , o p t i m i s t i c  impression of t h e  

The GLGP i s  plagued by t h e  g e n e r a l  s ta te  of t h e  i n d u s t r y ,  

t h e  l a c k  of  a c t i v i t y ,  and t h e  many l e g a l ,  i n s t i t u t i o n a l ,  

and t e c h n i c a l  b a r r i e r s .  

The GLGP may have nega t ive  impact on geothermal develop- 

The GLGP may d e l a y  t h e  normal p rocess  of e x p l o r a t i o n  ment. 
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and development by o f f e r i n g  more a t t r a c t i v e  f inanc ing  ar range-  

ment. I f  a f i r m  can use  borrowed money wi th  a lower r i s k ,  

p o s s i b l y  t h e y  would d e l a y  a p r o j e c t  u n t i l  such t i m e  t h a t  

t h e y  could  o b t a i n  a f e d e r a l  loan  guaranty .  

The GLGP may also make it more d i f f i c u l t  t o  o b t a i n  

c a p i t a l  by convent iona l  means. 

w i t h  f e d e r a l  g u a r a n t i e s ,  t hey  may be r e l u c t a n t  t o  make t h e m  

wi thout  t h e  guaranty.  The au tho r  unders tands  t h a t  a t  t h i s  

t i m e  l e n d e r s  have s t a t e d  t h e y  w i l l  n o t  make loans  fo r  geo- 

thermal  p r o j e c t s  b u t  p o s s i b l y  t h e  GLGP would d e l a y  t h e  

e s t a b l i s h i n g  of l end ing  wi thout  g u a r a n t i e s .  

of s i g n i f i c a n c e  e s p e c i a l l y  i f  t he  program i s  extended beyond 

1984. 

I f  l e n d e r s  can make l o a n s  

T h i s  could be 

The i n t r o d u c t i o n  of  o t h e r  loan  guaranty  programs, w i t h  

g r e a t e r  budget a p p r o p r i a t i o n s ,  may i n c r e a s e  t h e  compet i t ion  

t o  o b t a i n  l o a n s  under t h e  GLGP. 

The GLGP may be having an  i n d i r e c t  impact on geothermal 

development. By i t s  ve ry  e x i s t e n c e ,  it is  gene ra t ing  g r e a t e r  

i n t e r e s t  and i n d u s t r y  may be t a k i n g  a closer look a t  t h e  

r e source  than  before. The GLGP may also l o w e r  t h e  b a r r i e r s  

t o  e n t r y  and i n c r e a s e  compet i t ion  by i n c r e a s i n g  t h e  number 

of f i r m s  i n  t h e  geothermal indus t ry .  

The l o w  p r i o r i t y  a f fo rded  geothermal r e sources  and t h e  

GLGP i n  government and p r i v a t e  sectors c o n t r i b u t e  t o  t h e  
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lack of response to the program. A need for promotion and 

education of the GLGP exists. Apparently SAN did not conduct 

a mass mailing of the newer guidelines, as some industry 

representatives did not receive them. A mass mailing of 

the guidelines would be an effective way to educate the 

industry and promote the program. This needis often demon- 

strated by the misconceptions held about the GLGP. These 

include: a) uncertainty that this is a non-recourse loan, 

one associated only with the assets of a particular project, 

b) concern about maintaining proprietary information confi- 

dential, and c) belief that only leases with deep wells will 

be considered for a loan guaranty. 

If the latter is correct, it is in complete noncom- 

pliance with the law (P.L. 93-410) which specifically states 

lease acquisition and exploration, including thermal gradient 

and geophysical surveys, are allowable under the GLGP. The 

GLGP rules and regulations are not consistent with the pur- 

pose outlined in the legislation (P.L. 93-410). This act 

did not assign priorities and clearly stated the GLGP was 

to be used for lease acquisition and wildcatting. The 

author believes these will not be approved for loan guar- 

anties by HQ. 

The Geothermal Loan Guaranty Program differs from the 

demonstration program in that the capital subsidy is free 
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for a demonstration and not for a loan guaranty. The loan 

guaranty is directed at capital markets in trying to bring 

about a normal environment for lending in geothermal utili- 

zation. 

program 

lating the industry but it remains as seen and is debatable 

which will prove more effective. 

between the two which are suppoed to serve different objectives. 

The proponents of the demonstration plant believe it will be 

a prelude to the GLGP, as it is believed the Reservoir Case 

History Program will also function. 

The objectivesof the GLGP and the demonstration 

is similar in that they are both directed at stimu- 

There also exist differences 

It is the opinion of the author that if the construc- 

tion of power plants using geothermal resources is profitable, 

private industry will build them; and if it proves to be 

unprofitable, they will not. The demonstration program does 

little to improve the economics and also accomplishes little 

toward resolving the legal, political, and institutional 

problemsthatplague the industry. 

erate barriers to capital formation in this industry. Even 

if technical and reservoir uncertainties are laid to rest, 

many issues must be resolved before we will see large scale 

use of geothermal resources. The author proposes that 

given the abatement of the institutional barriers, the 

granting of tax subsidies, the streamlining of environmental 

It also does not oblit- 
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requirements and leasing procedures, the industry would 

stand on its own without the direct subsidy a demonstra- 

tion plant represents. 

If projects economics are more attractive and competi- 

tion increases for capital--if management can get a higher 

rate of return from coal leases and still exploit their 

geothermal leases with lower risk and little of their own 

money--firms will begin to use to GLGP. 

uses it and thereby gain a competitive advantage, others 

will follow. 

Once one firm 

The impact of the GLGP on geothermal exploration and 

development has been negligible so far. In order to evalu- 

ate the impact of the GLGP, it should be determined whether 

or not projects financed with a federal loan guaranty would 

have been undertaken without the guaranty. It must also 

be determined what is meant by impact and the significance 

of any change in status. It may be that any additional 

use of geothermal energy with the use of the GLGP constitutes 

an impact. The author is of the opinion that mokt of the 

projects undertaken with a GLGP would have, at some later 

time, been done without a federal loan guaranty. 

,, I - 

_- - 

Beside speeding up the small amount of activity in the 

industry, the GLGP has had a positive impact on lenders. 

The GLGP has made the financial community aware of the 
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potential market for capital in geothermal and become familiar 

with the resource and its unique qualities. 

The impact of the GLGP on geothermal exploration and 

development will continue to be negligible until the problems 

surrounding the program and the resource are aleviated, 

Conclusions 

It is this author's opinion that if the government 

really wants to promote geothermal development, it should 

stop creating new programs until either improvements or 

termination of the ones already existing occur. The 

federal government, through the Department of Energy, should 

cease subsidizing the industry, If the legal and institu- 

tional barriers were lowered, capital flow into geothermal 

would be evident. Capital availability would be in the more 

conventional manner and not through government programs. 

Government intervention has made it uneconomic for firms 

to dare invest their own equity in a venture when their 

competition is being subsidized. 

Government activity in geothermal should be limited 

to research and development for exploration methods, drilling 

technology, data management and dissemination, leasing, 

streamlining regulations, and promoting formulation of state 

and local legislation. Business and government do not 

operate with the same objectives and constraints. Government 
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actions can be attributed to political ambitions, national 

interest, and social benefit: this is not to say that indus- 

try disregards these facts but more often seeks larger market 

shares, integration, increased profits, prestige, and more 

often deals with real risk situations and real dollars. 

Let government support research aggressively, especially 

on unconventional sources of energy. But the government 

should "keep out of the development and production phases 

of energy supply. " 

Recommendations 

The author has attempted to make recommendations be- 

lieved to be helpful in making the GLGP a better program 

and attracting applicants. The author proposes these be 

implemented for the remaining life of the program and that 

it not be extended beyond September 3 ,  1984. Several issues 

must be resolved and policies formulated. These issues 

are presented herewith in order to stimulate discussion 

hopefully leading to their resolution. 

1. Promotion, public relations, and education need to 

be further exploited. 

SAN conducted seminars for potential borrowers and 

lenders almost two years ago, during the summer of 1976; 

possibly this should be repeated. Emphasis at conferences, 
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seminars, etc., should be on how an applicant can meet the 

criteria, what the requirements are, and problems, not simply 

a general overview. Specifics must be addressed. There 

should be a mass mailing of promotional material and appli- 

cation guidelines. Misconceptions could be eliminated through 

this means. 

2.  A schedule of events should be outlined by which SAN 

will have increased authority and also reduces the number of 

people reviewing the applications. 

staff and outside consultants, and then only by the Office 

of the Controller and possibly General Counsel at HQ would 

reduce review time substantially. The proximity of the re- 

viewers would also facilitate the process. 

Review conducted by SAN 

3 .  A policy should be formulated determining what stages 

of geothermal development the GLGP will be used for: lease 

acquisition, exploratory drilling, development drilling, or 

power plant construction. A percentage of available dollars 

of budgetary authority should be allocated to each category 

in order to reach an optimal solution that will generate 

the greatest benefit for the given level of cost. Alternative 

non-electric utilization could possibly be part of an appli- 

cation if temperatures prove to be insufficient for electric 

generation. 
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4 .  There i s  t o o  l i t t l e  communication between SAN and 

SAN should be advised of a l l  p o l i c y  d e c i s i o n s  and d i s -  HQ. 

c u s s i o n  concerning t h e  GLGP. 

f r i c t i o n  and compe t i t i ve  a t t i t u d e  between t h e  t w o  over  t h i s  

program must be e l imina ted .  

p rog res s  toward r e s o l v i n g  t h e  problems t h e  program has .  

Areas of c o n f l i c t  and t h e  

T h i s  has  slowed down any 

5. P o l i c y  i s s u e s  must be decided i n  t h e  fo l lowing  areas: 

a. Mul t ip l e  s i te  a p p l i c a t i o n s :  do t h e s e  have 

t o  be r e l a t e d  p r o j e c t s  o r  dependent? 

b. W i l l  market va lue  o r  cost of leases and 

o t h e r  assets q u a l i f y  as  t h e  e q u i t y  sha re?  

6 .  E s t a b l i s h  procedures  and g u i d e l i n e s  f o r  reviewing 

a t  HQ. t hey  

should n o t  be "farmed ou t "  t o  d i f f e r e n t  s t a f f s  w i t h  each 

a p p l i c a t i o n .  

The s a m e  s t a f f  should see a l l  a p p l i c a t i o n s ;  

7 .  Concurrence and f i n a l  approval  a u t h o r i t y  must be 

a s s igned .  

S e c r e t a r y  Or some o t h e r  s t a f f  who would be able t o  over- 

r u l e  a nonconcurrence of t h e  A s s i s t a n t  Secretaries. The 

au tho r  does n o t  b e l i e v e  a l l  p a r t i e s  need t o  concur with a 

recommendation i n  o rde r  t o  reach a f i n a l  d e c i s i o n  on a 

Th i s  a u t h o r i t y  should be g iven  t o  t h e  Deputy 

p r o j e c t .  

8. The Div i s ion  of Geothermal Energy should disassociate 

i tself  from t h e  GLGP. Only those  d i v i s i o n s  who w e r e  given 
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authority under DOE organization can work to change and 

improve the program and therefore should be the only ones 

involved in this process. 

9. The Institutional Barriers Panel of the Geothermal 

Advisory Council should concern itself with the larger 

problems of legal issues, leasing policies, legislation, 

and environmental regulations which would also impact 

the GLGP. There is little or nothing they can or should 

do with the GLGP. Too many issues need resolving before 

major institutional changes can occur. 

10. A policy decision on the resolution of differences 

of opinion between SAN, HQ, applicants, and consultants 

is needed. 

evaluation of the project in any one area (i.e., manage- 

ment, economics, technical, reservoir temperature, etc3, a 

third evaluation should be made by an outside party, not 

by the government's or applicant's consultants. 

If a project is rejected on the basis of a poor 

11. A policy on conflict of interests with respect to 

applicants and consultants. For example, if a private 

firm is enlisted to evaluate an application and an employee 

or client has interests or the firm applying for a loan 

guaranty, another consultant should be sought. 

12. Consultants to be used for evaluating applications 

must be chosen and be consistent with each one. 

firms may be engaged f o r  this rather than the USGS and ORNL. 

Private 
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The use  of  t h e  USGS seems ques t ionab le  cons ide r ing  t h e i r  

t ime and workload c o n s t r a i n t s  w i th in  which t h e y  work. I t  

is  also suggested t h a t  p r i v a t e  i n d u s t r y  be engaged because 

they  have b e t t e r  access t o  information and deal w i t h  r i s k  

and investment as an everyday occurrence.  P r i v a t e  i n d u s t r y  

d e a l s  and t h i n k s  i n  t e r m s  of real do l la rs  and government 

has less tendency toward t h i s .  

The Geothermal Loan Guaranty Program has u n t i l  Sept- 

ember, 1984, about  f i v e  and one-haIE yea r s ,  t o  ge t  organized 

and have an impact on geothermal e x p l o r a t i o n  and development. 

I f  change i n  p o l i c y  and review procedures  and t h e  o rgan iz ing  

o f  DOE do  n o t  take p l a c e  soon, t h e  GLGP w i l l  never "take 

o f f . "  T h e  au tho r  does n o t  foresee an i n c r e a s e  i n  t h e  number 

of a p p l i c a t i o n s  o r  loan  g u a r a n t i e s  i n  t h e  next  year  or  t w o .  

T h i s  i s  due t o  the  f a c t  t h a t  o r g a n i z a t i o n  and implementation 

take a long t i m e  i n  t he  f e d e r a l  government and p repa ra t ion  

of a p p l i c a t i o n s  i s  a l so  a t i m e  consuming endeavor.  

Loan g u a r a n t i e s  are a new form of government suppor t  

i n  t h e  energy f i e l d  and many i s s u e s  warran t  f u r t h e r  inves-  

t i g a t i o n :  

t h e  effect  on a l l o c a t i o n  and development of r e sources ,  

i n t e r e s t  rates, and competi t ion.  

t h e  impact on c a p i t a l  marke ts  and investments ,  
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1. Eo you bel ieve the develoFnent of zeot!iemal resources in the 

U. 5 .  is jroceedin:: a t  a reasonable rate? 

I f  no, 

c iT Too slow 

- 17 .- TOO f a s t  

2.  Throuah l e z i s l a t i o n  i n  lZ74 and 1575, EXDA was ass!.Znsd the 

recpocnlbi l i ty  fo r  accelerat ing the  development of geotherr,ial 

_- 1-7 TO a grea t  extent 

./7 TO a moderate exten t  

1 7  To 3 slight exten t  

7 

- 
- 1 7  NO proqress 

geothcrmnl energy? (Select t5.e one which bcst  represents your 

b. 
7 1 7  be CL Fartaer i r -  geothzriml devalljpnent: with other l eve ls  

of Gsvernucnt and privatn il=.iustry. 
respons ib i l i ty  fcr  dczlcnstratim, t e c h x l q y  develmpnent 
and comerc ia l iza t ion  of geothcm21 resources. 

S! I?T~U~ i n  tha 



127 

h c  asuppsr t ive  p o s i t i m .  
upon request o r  whea the  need f o r  assistaxe is idznt i -  
f i ed .  
p r i m r i l y  by providing an enviromant  conducive t o  cm-  
n m c i a l i z a t i m  by making regulatory changes and praviding 
ce r t a in  f inanc ia l  incentives.  

Assis t ine pr ivata  industry 

Having an ac t fvs  r o l e  i n  geothe-1 devefopncnt 

have only a rsgulatory ro l e .  
frmework w i t h h  which pr iva te  industry must operate.  
Leming 3-11 other  aspects of development tc the pri-Ja:s 
sector .  

Establ ishin3 Q well-defined 

not  becsmz i r io lved  in geDtherna1 developcnt  . 
pr iva te  industry develo;, qeotl!cmJl res3urcss m its C:WI. 

7.2.;: 

4 .  Rssponsibil i ty f o r  ~ o o t h e r 3 a l  rcsaurcc assesssent  i n  the Unite3 

States res ides  with the  U. S. Geologiczl Survey (USGS). 3 m  

e f fec t ive  has USGS resource zssass 'xnt  wcrk been? 

- I 7  Very e f f sc t ive  

- 1 7  I4oderately e f f ec t ive  

- 1 7  S l i i h t l y  e f f ec t ive  

- 1 7  I k t  tfPsctiv2 

-- 1 7  

- 1-7 

- 1-7 
- /7 ?IO o p i n i m  

Superior t a  o i l  and pas e f f o r t  

~ m e  as o i l  and gas e f f o r t s  

In fe r io r  tr: oil and ~ 2 s  e f f o r t s  
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6. ERQAbg,projected 3,000 negawatts of electric power producf5ed fron 

geothermal resources by 1985. Whot is your opinion of the potential 

f o r  electric power production from geothernal by 1985 and 2000? 

2000 - 1985 - 
/7 0 - 1000 Mw - /-7 0 - 1000 14w - 
- /7 1,001 - 2000 Mw /7 1,001 - 3,000 HW 

2,001 - 4,000 MW - /T 3,031 - 6,000 MW 

4,001 - 6,000 IW 
- 
- /7 - /7 6,001 - 10,930 MU 
- /T 
- /7 

6,001 - 10,903 MW 

10,901 7r nore riw 

- /-7 
- /-i 

10,n31 - 1c)o,o33 llw 

100,031 - 2r)o,003 Mw 
- /7 NO opinion - /7 233,301 or more MV 

- 1-7 NO opinion 

7. What do you anticipate the contribution from your leases will be to 

this electric power production by 1985 

Below are listed s m e  of the major problem identified by various studies 

as issues delaying the development of geothermal rescurces 

cate how these issues inpact on y o u  devslopnent of gcotheml resources. 

Xd, and by 2303 X J ?  

8. 

Please indi- 

Issue - 
Land leasing (acreage linitation, unitization,etc.) 
Permitting problems (drilling) 
Environmental (reporting, environnental teckcolcgy) 
Technical barriers (hardware for power conversion, 

scaling, etc .) 
Tax laws (intangible drilling msts, denletion) 
Financial uncertainty 61 r i s k  (capital, bank lo.sns) 
Resource uncertainty (resenrofr life, etc.) 
Exploration (finding the resource) 
Electric utilities (reluctancy to develop or 

Water use (obtaining water and pollutioz problems) 
Econonics (geotheml not coqetitive with other 

su?port) 

energy sources) 
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9 .  

13 . 

I1 I 

,(wha ) do you use as your primary source of infornation to keep 

abreast of current geothermal developments and advancements? 

a -  I 7  ERDA 

c. - 1 7  State Mency (specify) 

d. - 1 7  Research Institution (specify) 

e. I 7  Generated in-house (own reszarch) 

f. - 1 7  Member of private industry (specir'y) 

-------- 
- ---- - 

I. /7 Other (specify) 

Do you believe there is a need for increased infornation disseminsticn 

by the Federal Government on new technoiogies and what the Federal 

Government is doing to advance gzothernal? 

- Considerable, hardly uny inf o m t i o n  currcntly available 
- 
- / / Some, sufficient trade journals, ctc., zvaila51e 

- 1 7  

- I 7  No opinion 

Not at all - enmgh is availabie 

khat  was the p r W r y  recisan y m  or your ccnpay iea::c3 treothci-rJal 

lands? 

a *  - 1 7  dcvelopnent - electric ;?obwer prodtictiov 

?I. - 1-7 developzlient - nonelectric qpli cations 
= *  - I 7  investment 

d. /7 to explore and then lease to a dovelcpr 

2. - 1 7  other (specify) 
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I 
1 i Federal 

Stata 

Private 

Other (s7ecify) 

Total -- 

I 
1 

12. Vhich t p e s  of geothemal resaurces are you leasing? 

(Check nore than one i f  necessary) 

=. - I 7  Jrj. s tezg  

b. /7 hot water 

c .  - 1 7  hot dry rock 

J. 7 1 7  Zecpressured 

= *  - 1 7  M Z I 9 3  

i 

3.3. Please l i s t  h m  mny cIcr3.o cf l a d  ysur corpany has for ?eotllemcG 

e 
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14. Apprnxinately how nuch noney havs y x  or ycur c m p n y  s?ent fx  

geotharnal devslc?n=nt (excludins l e m a  paynants) i n  1975, 1975, 

and 1977?  

Anount 

No thing 

LSSS thari $1\3,2q 

$l'r,S33 e3 $93,939 

$133,@C3 t 9  $ 2 9 S ' , S S S  

$333,C?3 tc,  $439,993 

$5?'.,533 t 3  $ ' j 5 3 , 3 3 9  

$1 n i l l i m  t3 $3  d l l i c n  

Ovcr $3 nillion 

15. A:proxinetely h m  m c h  nmey has been bur?q,ted fgr lS73 ( x e l u ? i n ?  
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16. Dc you think thcrr ie a need for ERPA'a jic~therrisl loan puarantee 

progran? 

- /7 Critical 

- /T Isloderate 

- 1 7  Slizht 

- I 7  NO need 

- 1 7  

- /7 NO oainion 

Not fani l iar  with progrm 

1 7 .  Are ycu cr y3ur cm?nny unable to rz isc  capital to finance 

development of 2eothemal resources? 

18 .  k e  you or your con?nny 7lzxmin: to apply for a l m n  ci;u.clrmtee? 

- 1 7  Yes 

I 7  No 

1 7  Uncertain 
7 

1s. Fe2ersl resulat ims allow lessees to ;)0@1 their resources, 

referre: to 8s unitization, f x  geothermal resourcj 2 c v e l o p x t -  

Do you plan to pirsue unitization v i t h  other lessees  f 3  :Jera3.3p 

your geottierr~l leases? 



1 3 3  

nent .  Since you ere 2 lessee of geotherna l  l snds ,  you have ~ ~ - l e  i c  

throush t h e  i n i t i a l  s t y e  of development. Fleasa i n d i c a t e  t h e  stc:e 

of develognent YOU'VZ reecher' on t h e  c a j o r i t y  of your lsnC in each 

cateRory by placin;: 8 check i n  t h e  a??ro?riate space. 

b. Geolsg ica l ,  CsoThysical, an8 
geochexical t e s t i n g  be inq  
corrducted c'r a c c o q l i s h e d  

c. Exploratcry d r i l l i n g  urderwny 
O r  completed 

d .  Preparing o r  c m p l e t e d  environ- 
mental r e ? o r t s  cad proccssiny 

e. Production w e l l s  bein:: d r i l l e d  
o r  ccqAe ted  

f .  Power p l a n t s  ui.3erway o r  
c o q l e  ted  

8. None l ix t r i c  uses undertray o r  
-_--e. .- cor,2le tad 

21. How m y  e q l o r a t o r y  ~ ~ 1 1 s  have )vu d r i l l 2 2  cri all y m r  lasas? 
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22. Do y m  think there is a need for ERDA to demonstrate the comncrcial 

viability of geothermal enersy through selected denonstrncioa prciectr ,? 

7 17 Critical need 
- 1 7  Iioderata need 

L 1 7  Slieht need 

- 1 7  lio need 

- 17 NO oDinion 

We realize that this questionnaire cannJt yrovide fnfomtion ir the 

:;qth as that obtained from 3 personal interview or throush narrative 

responses. Therefore, if you feel that there are issaes raised in this 

questionnaire which need further clarification or if you have any s d C f -  

tloaal comments you feel would be of Interest tc the Conzress or any crf 

the itens within the questionnaire Or related topics not covered, plense 

fes l  free t9 express them. Any further information you can give us k4ll 

bo- greatly appreciated. 

Thank you. 
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lcNowN GEOTZRMAL RESOURCES AREAS (XGRA’S) 

AS CLASSIFIED BY THE 1t~’DICA’TED AREA GEOLOGISTS 
WESTERN AN9 CENTRAL REGIONS 

WESTERN REGION 

Alaska Area Geologist, Anchorage, Alaska 

Alaska 

1.. Geyser Spring Basin 
2. Okmok Caldera 
3. Pilgrim Springs 

Pacific Area Geologist, Men& Park, Ca 

Arizona 

1, Clifton 
2, Gillard Hot Springs 

California 

1. 
2. 
3. 
4, 
5- 
6. 
7 .  
0-  
9.  
10. 
11 . 
12. 
13 
14 
15. 
16 , 
17 . 
19. 
20. 
21 0 

22 . 
23 

18. 

Beckwourth Peak 
Bodie 
Brawley 
Cos0 Hot Springs 
Dunes 
East Mesa 
Ford Dry Lake 
Geysers-Calistoga 
G l a m i s  
Glass Mountain 
Heber 
Knoxville 
Lake City-Surprise Valley 
Lassen 
Little Horse Mountain 
Love Lady Ridge 
Mono-Long Valley 
Randsburg 
Saline Valley 
Salton Sea 
Sespe Hot Springs 
Wendel-Amedee 
Witter Springs 

No, of Acres 

20,960 
44 , 800 
22,400 
88 160 

if ornia 

780 
2,920 
3 700 
- 

2558 
640 

28,886 
56,880 

38,365 
7,687 

374,910 
25,505 

58,568 
14,702 
72,940 
78 , 642 
6 , 239 

12,880 
3,200 

7,034 

.7 , 680 

33 , 287, 

1 , 196 
460,256 

95 , 824 

17,932 
18,152 

1,423,963 
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Idaho - 
1. Bruneau 
2, Castle Creek 
3. Crane Creek 
4, Island Park 
5. Mountain Home 
6. R a f t  River 
7. Vulcan 
0,  Yellowstone 

Nevada 

No, of Acres 
5,120 
79,722 

28,539 
9,520 
30,209 
3,836 

4 342 

14,164 
175,452 

1. 
2. 
3, 
4. 
5. 
6. 
7. 
0. 
9. 
10. 
11 . 
12. 
13. 
14 
15 . 
16 . 
17 
18 
19 . 
20. 
21. 
22 . 
23 .) 
24. 
25 . 
26 . 
27. 
20 . 
29 
30. 

Baltazor 
Beowawe 
Brady-Hazen 
Colado 
Dixie Valley 
Darrough Hot Springs 
Double Hot Springs 
Elko Hot Springs 
Fly Ranch 
Fly Ranch Northease 
Gerlach 
Gerlach Northease 
Hot Springs Point 
Kyle Hot Springs 
Leach Hot Springs 
Moana Springs 
Monte Neva 
Pinto Hot Springs 
Ruby Valley 
Rye Patch 
Salt Wells Basin 
San Ehidio Desert 
Silver Peak 
Soldier Meadow 
Steamboat Springs 
Stillwater-Soda L a k e  
Trego 
Wabuska 
Warm Springs 
Wilson Hot Springs 

5,617 
33,224 

640 
30,347.71 
0,363.18 
29,326 
0,960 
20,758.66 
7 , 680 
26 , 326 
7,971 
8,549 
2,561 
12,846.21 
5,120 
10,302 
8 , 015 
5 , 743 
801 

7,678 

5,966 
8,911.12 

225,260 
7,013 
11 , 520 
3,812 
1 , 294 

635,462.10 

90,508.22 

19,232 

5 117 



Oreg6n 

1. 
2, 
3. 
4. 
50 
6. 
7. 
8. 
9.. 
10- 
11. 
12. 
13 . 

Alvord 
Belknap-Foley Hot Springs 
Breitenbush Hot Springs 
Burns Butte 
Carey Hot Springs 
Grump Geyser 
Klamath Falls 
Lakeview 
McCredie Hot Springs 
Mount Hood 
Newberry Crater 
Vale Hot Springs 
Summer Lake Hot Springs 

Washington 

1. Kennedy Hot Springs 
2,  Mount St, Helens 
3. Indian Heaven 

CENTRAL REGION 
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No. of Acres 
176,835 
5,066 
13,445 

640 
7,579 
85,663 
50 , 300 
12,165 
3,659 
8,671 
31,284 
22,998 

431,936 
13 , 631. 

-~ 

C e n t r a l  Rocky Mountain Area Geologist, Denver8 Colorado 

Colorado 

1. Alamosa County 
2. Mineral Hot Springs 
3. Poncha 
4. Valley View Hot Springs 

Utah - 
1. 
2. 
3. 
4, 
5. 
6. 
7. 
0. 

Cove Fort-Sulphurdale 
Crater Springs 
Lund 
Monroe-Joseph 
Navajo Lake- 
New Castle 
Roosevelt Hot Springs 
Thermo Hot Springs 

3 # 311 
29,754 

24,874 

3,840 
16 364 

2,636 
29,791 
26,015 

123,367 

17 # 321 

2 # 522 
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Northern Rocky Mountah Area Geologist, Casper? Wyoming 

Montana 

1. Boulder-Rot Springs KGRA 
2. Corwin Springs 
3. mrysville 
4. Yellowstme 

No. of Acres 

.6,343 
10,319 
19,ioo 

Southern Rocky Mountain Area Geologisr, Rowell, New Mexico 

New Mexico 

1, Baca Location No.  I 
2, Gila H o t  Springs 
3. Kilbourne Hole 
4. Lightning Dock 
5. Lower Frisco Hot Springs 
6. San Ysidro 
7. Socorro Peak 
8, Radium Springs 

GRAND mTAL 

NUMBER OF KGRA'S 

160,761 

2s; 134 
23 #%2 
S 760 
lP9lS 

9,813 
327,852.81 

3,202 

89,715. si 

3,324,964.91 

106 
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0 
8 bJS.10 

U S 4 1  s 

S - 
1 

2,m.w 

3.21 

- 
1 ' 10.N 

I 

'L 

b 

0 

11 
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3 

I 

b . lU  4 3  6 

4 
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J1.191 

- 
13.371 

J.11 

I I 

17.J40 # 17.340 1 17.340 174,311 n.rr 10.0) W 1 &  M. 11 
D- mw 
u m1eDln mp1.. 
r*lu m r  

9,023 41.sso 1.11 4.bO Ilr Evlor., Inc. 7 T-1 I h I l l I P  ht. fo. 
9,013 d 9.023 4 



La.*. 5.1. oat. &A 
mnd K G U  WO. 

6/15/77 

Mineral Llot 
Sprlnc.. Vallw 

Alr.loaa COUUCY 

5117171 

5/25/17 
B.C. KO. 1 
NH Utrico 

6 / 9 / 7 1  

B. l t .  zar and 
Oisie Val ley  
K G M ,  Xwada 

9 l l b 1 7 7  I 
G p a r .  
C. IlleOg. 
KGPA's 
California 

9,287 1 1.312 

29.175 1c.030 

2.937 2 1 2.(157 
'I 

O /  O I 
1 I 1.312 

-I- 
O I  o 

7 

¶ , l l &  3.38 1 2.hOO 

0 0 0 0 

0 0 

¶ , l l &  3.38 1 2.hOO 

I 
O I  O I  O I  O 

574,425 133.76 -+-I--- 
10 . 1 16.256 I 240.031 / 40.67 

145 

l o  o no BIDS 

Republic Cao. 
Uillicm 011 

273.11) Shell 011 Co. ' 5 

I 
I 
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An of December 31. 1977 
No. of 

Texaco. Ine .  
Amino11 USA. l n c  
Asax E l p l . .  1 ° C .  

- 
Acreage 
undcr 
Lcau 

11.197 

Tote1 of 
Accepted 

Algh Bide 

Hl~hcsc 
Prr Al're 

) Id  

37.51 

Average 
P r ? c r  Per 

Acre 

20.86 

ACreeae -- 
11.197 

- 
12,700 

233.618 912nllr 
U d l u  Sprinae 
Sam Ysldro b 
b C 4  no. 1. 
Mu k l l C 0  

9/27/11 
cor. Iort. 
I.lphurdale. 
Crater Springs, 
)hnrm-Jouph, 
Newcastle b 
lherra Hot 
Sorlns. Ucak 

11/11/17 
h f t  Rlrcr. 
m u .  H a .  
Idaho 

-- 
660,826 156.55 

5.10 

52.30 

b.36 

lb.94 

Unlnn 011 Co. 2 5  
Y. H. Hunt 
Aslnoll USA. 1nc. 

Union Oil Co. of b 

k g u  Energy, Inc . 
Raft River Llec. 

C a l l f .  b 

coop. - 
Hoover ll. Y r i ~ h t  18 
Amlnoil USA 
S U ~ D C D  kherly 

b r .  Carp. 
Amax C m I . .  Inc. -- 

11.13R 

5.101 6.986 3 0 . b 5 1  

11/29/77 
Socorro ?e& b 
Li@tnlna Dock. 
llcr *XlCO 

18.820 281.171 60.05 0 

*ere.- Total of Righeat Aweraga 
Under Accepted Per Acre ?rice Per 
baea Rlsh Blde Bid 

miiiip. p e t .  co. 
Jew* R .  Krl~hlr)r 

P m r  Co. b 
union 011 co .  0 

I I I I C a l i f .  

b12.251 10.573.512 UIA 41.39 7WU.S 
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Summary by S ta tes ,  1 9 7 5  Geo the rma l  D r i l l i n g ,  Wes te rn  U.S.  

S t a t e  Region 

C a l i f o r n i a  I m p e r i a l  V a l l e y  

The G e y s e r s  

Nevada 

Lake County 

C h u r c h i l l  Co. 
Eureka  C o .  
Lyon Co.  
Eureka  Co. 
Washoe Co .  

I d a h o  Cassia Co.  

Utah Beave r  Co. 

N e w  Mexico Jemez M t s .  

Hawaii  Is. of H a w a i i  

Opera tor W e l l s  Prod. Susp. Adb. F o o t a g e  Area 
Brawley Union 3 
E a s t  Mesa R e p u b l i c  Geothermal  3 
E a s t  i ieber  R e p u b l i c  Geo the rma l  1 
Heber Chevron 3 

(Main G e y s e r s )  Union 1 0  
P a c i f i c  Ene rgy  3 

S p r i n g  Burmah (Amino i l )  8 
S h e l l  3 

C a s t l e  Rock 

1 Crump Geyse r  San J u a n  

Brady H.S. Maqma 
Beowave Magna 
F e r n l e y  Magma 
H o t  S p r i n g s  Pt Chevron 
San Emidio Chevron 

R a f t  R i v e r  I d a .  N a t .  Eng. Lab. 2 

R o a s e v e l t  H.S. P h i l l i p s  6 

V a l l e s  C a l d e r a  Union 2 

Pahoa Hawaii  Geothermal  P r o j  . .a 
5 2  

Source :  Geothermal  Ene rgy  Magazine,  June 1976.  

3 
3 
0 
0 

0 
9 

1 
7 

3 

0 
2 
0 
0 
0 

2 

5 

1 

1 

0 
0 
1 
3 

0 
1 

1 
0 

0 

0 
0 
0 
1 
1 

0 

1 

0 

G 

0 
0 
0 
0 

1 
1 

0 
0 

1 

0 
1 
1 
0 
0 

0 

0 

1 

0 

1 9  , 337 
25,030 
11 ,015  
10 ,374  

8 1  , 208 
31 , 991 

60,279 
2 3  , 894 

7 , 510 

7 ,915  
5,447 
3,668 
2 ,335  
4 ,013  

1 0  077 

31 , 198  

1 2  , 507 

6 ,445  



Summary by Operator, 1975 Geothermal Drilling, Western U.S. 
Total 

Wells Footage 
Drilled Producible Suspended Abandoned Observation Drilled Opera tor 

Union 15 13 0 2 113,052 

-___ - 

Barmah (Aminoil) 8 7 1 0 

Republic Geothermal 4 3 1 0 

Pacific Energy 3 1 0 2 

Phil1 ips 6 5 1 0 

Shell 3 3 0 0 

Magma 4 2 0 2 

Chevron 5 0 0 0 

Ida Natl. Eng. Lab. 2 2 0 0 

San Juan 1 0 0 1 

0 Hawaii Geothermal Pro]. 1 

Totals 46 37 2 7 

- 0 - 1 ( ? I  - 

- 1/ Observations holes (7) 

- 

Source: Geothermal Energy Magazine, June 1976. 

5 

60,279 

36,045 

31,991 

31,198 

23,0.94 

17,030 

(16,722) I/ - 
10,977 

7,510 

6 , 4 4 5  

338,421 

(355,143) 



S t a t e  

C a l i f .  

Nevada 

Oregon 
I d a h o  

Utah 

Summary by S t a t e s ,  1976 Geothermal  D r i l l i n g ,  Western U.S. 

Reg i o n  

Imperial 
v a l l e y  

The G e y s e r s  

Mono Co .  
I n y o  Co.  
C hurcli  ill 

County 
Lander CO. 
Klamath Co.  
Cassia  Co.  
A d a  C o .  
Beaver  CO. 

Millard Co. 
I r o n  CO. 

Area 
Westmorland 
Brawley 
E a s t  Mesa 
iieber 

Main G e y s e r s  

C a s t l e  Rock 

Middle  town 

cloverdale 
M t .  Konoct i  
CalistoGa 
Long V a l l e y  
cos0 Hot s p r i n g s  
Desert Peak 
s t i l lwater  
Beowave 
Klamath F a l l s  
R a f t  R i v e r  
B o i s e  
R o o s e v e l t  

Cove F o r t  
B e r y l  J u n c t i o n  

O p e r a t o r  

R e p u b l i c  G e o t  herma 1 
Union 
Magma Power 
Union 
Chevron 
Union 
Aminoi l  
P a c i f i c  Energy 
McCul l o c h  
Aminoi l  
S h e l l  
Aminoi l  
Chevron 
S h e l l  
S h e l l  
Magma Power 
AMAX 
Republ ic  Geothermal  
Bat te l le  Pac.  NW Lab. 
P h i l l i p s  
Union 
Chevron 
Thermal Power 
I d a h o  N a t .  Eng. Lab. 
I d a h o  N a t .  Eng. Lab. 
P h i l  1 i p s  
Thermal Power 
Union 
McCul l o c h  

Wells 

6 
2 
2 
5 
1 

1 4  
2 
1 
1 
3 
1 
1 
1 
1 
1 
1 
3 
1 
1 
2 

' 3  

Prod.  

6 
2 
2 
2 
0 

1 4  
2 
1 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 

s u s p .  

0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
1 
1 
0 
1 
0 
1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 

A S  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
1 

0% F o o t a g e  

0 40,916 
0 1 6 , 4 1 1  
0 41,851 
3 29,633 
1 7,089 
0 122,675 
0 30,967 
0 10,550 
0 1 0 , 1 5 3  
0 21,963 
0 5,626 
0 1 1 , 5 6 1  
0 9,232 
0 8,250 
o 10,431 
0 6,660 
3 5,868 
0 6,920 
1 1 , 3 5 2  
0 7,342 
3 11 ,654  
0 5,680 
0 5,842 
0 8 , 9 9 1  
2 3,188 
0 7,513 
0 7,362 
0 1 , 1 5 1  
o 1 7 , 9 2 1  

Source :  Geothermal  Energy Magazine,  May 1977. 



Operator 

Summary by Operator, 1976 Geothermal Drilling, Western U.S. 

Wells Produ- Sus- Aban- Obser- Footage 
Drilled cible Fended doned vation Drilled 

Total 

Union 25 18 

Aminoil 6 3 

Republic Geothermal 7 6 

McCulloch 3 1 

Shell 3 1 

Chevron 3 0 

Magma 3 2 

Phillips 3 3 

Thermal Power 3 2 

Idaho Nat. Eng. Lab. 4 2 

Pacific Energy 1 1 

Amax 3 0 

0 Battelle Pac. NW Lab - 
Total 65 39 

Source: Geothermal Energy Magazine, May 

- 1 

0 

3 

1 

1 

0 

2 

1 

0 

0 

0 

0 

0 

0 

8 

1977. 

- 

1 

0 

0 

1 

2 

0 

0 

0 

1 

0 

0 

0 

0 

5 

- 

6 

0 

0 

0 

0 

1. 

0 

0 

0 

2 

0 

3 

1 

13 

- 

181,524 

54,491 

47,836 

28,074 

24,307 

22,001 

21,511 

14,855 

13,204 

12,179 

10,550 

5,868 

1,352 

437,752 



Summary by States, 1977 Geothemral 

Drilling, Western U . S a  

State Region Operator Wells Prod. Injections Sus. Absd. Obs. Footage 

Calif. Imper ia 1 
Valley 

Union 1 1 
Chevron 1 1 
Republic 5 4 1 
Magma 1 1 

9,609 
7,930 
29,421 
3,095 

The Geysers Union 16 13 
McCul loch 2 1 
Aminoil 11 5 
Shell 7 2 
Republic 1 

1 2 
1 
2 4 65,843 
1 4 50,850 
1 7,376 

Inyo Co. CER Corp 1 1 4,845 

Nevada Pershing Co. Phillips 1 
Churchhill Co.Chevron 1 

Oxy Geothermal 1 

Utah Iron Co. McCul loch 1 
Beaver Co. Thermal Power 1 

Geothermal 1 

Idaho Washington Co.Phillips 1 
Owyhee Co. Phillips 1 

Republic 

1 
1 

1 
1 

1 

1 
1 

1,853 
4,975 

1 3,000 

5,867 
6,107 

7,288 

8,001 
9,340 

New Mexico Sandoval Co. LASL 2 1,735 

Source: Courtney Isselhardt, Republic Geothermal, Inc., (draft) 1978. 



Summary by O p e r a t o r ,  1977 G e o t h e r m a l  D r i l l i n g ,  W e s t e r n  U.S. 

Wells 
Operator . D r i l l e d  

Union  1 8  

McCul loch  3 

Navy (CER C o r p )  1 

P h i l l i p s  3 

Chevron  2 

Oxy G e o t h e r m a l  1 

Therma l  1 

A m i  no i 1 

S h e l l  

R e p u b l i c  

11 

7 

7 

Maqma 1 

LASL (U 
T o t a l s  57 

P roduce  

1 4  

1 

0 

0 

0 

0 

0 

5 

2 

4 

0 

Suspended  

1 

2 

1 

3 

2 

0 

1 

2 

1 

2 

0 

- - 
26 1 5  

Abandoned 

3 

0 

0 

0 

0 

0 

0 

4 

4 

0 

0 

1 

12 

- 

O b s e r v a t i o n  

0 

0 

0 

0 

0 

1 

0 

0 

0 

- 
1 

T o t a l  F o o t a g e  Dr i l led  

1 3 9 , 0 1 0  

1 8 , 8 8 0  

4 , 8 4 5  

1 9 , 1 9 4  

1 2 , 9 0 5  

3 , 000 

6 , 1 0 7  

6 5 , 8 4 3  

5 0 , 8 5 0  

4 4 , 0 8 5  

3 , 0 8 5  

1 , 7 3 5  

( 3 6 9 , 5 4 9 )  

S o u r c e :  C o u r t n e y  I s s e l h a r d t ,  R e p u b l i c  G e o t h e r m a l ,  I n c . ,  ( d r a f t )  1978 .  
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Oil Companies: majorsand independents 

Union Oil of California 

Chevron Oil Company - Standard Oil of California - 
Chevron Resources Company 

Natomas 

Phillips Petroleum Company 

Aminoil 

Petro-Lewis 

Shell Oil Company 

Gulf Oil Company 

Occidental Petroleum 

Sun Oil 

Mapco, Inc. 

Getty Oil 

McCulloch Oil 

Geothermal Enterprises: 

Thermogenic s, Inc . 
Thermal Power Company 

Geothermal Resources International, Inc. 

Earth Power Corporation 

Magma Power Company 

Thermex 

Republic Geothermal, Inc. 

Geothermal Kinetics, Inc. 

Hunt Energy Corporation 



I56 

Geothermal E n t e r p r i s e s  cont inued 

Thermal Xesources, I n c .  

Diablo Exp lo ra t ion  

C a l i f o r n i a  Energy C o . ,  Inc.  

Others:  Large I n t e g r a t e d  F i r m s  

Anadarko Product ion Co.  

Amax Exp lo ra t ion ,  I n c .  

Anschutz Corp. 

Dow Chemical Co. 

Morton-Norwich Products  

Utah I n t e r n a t i o n a l ,  Inc.  

M u n i c i p a l i t i e s :  

Burbank 

S u s a n v i l l e  

Northern C a l i f o r n i a  Power  Agency 

Engineer ing F i r m s :  

Ben H o l t  Co .  

Bechte l  Corpora t ion  

Morrison-Knudsen 

Rogers Engineer ing 

VTN Consol idated 

U t i l i t i e s  

P a c i f i c  G a s  and Electr ic ,  San Francisco, C a l i f o r n i a .  

P a c i f i c  Power and L igh t ,  Po r t l and ,  Oregon. 

S i e r r a  P a c i f i c ,  Reno, Nevada. 
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Utah Power and Light 

San Diego Gas and Electric, San Diego, California. 

Public Service of New Mexico, Albuquerque, New Mexico. 

Southern California Edison, Rosemead, California. 

California State Department of Water Resources, 
Sacremento, California. 

Imperial Irrigation District, Imperial, California. 

Arizona Public Service, Phoenix, Arizona. 



APPENDIX F 

ERDA BUDGET FOR FY 76-78 



ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 

FY 1978 BUNET RRQUEST 

ENERGY RESFARCH, DEVELOPMENT AND DEMONSTRATION PROGRAMS 

BUDCET OUTLAYS (IN MfLLT0NS) 

1976 1977 January February Aprtl 
1978 

I. Energy RDLD Programs 

Conservation ............................. 
F o s s i l  Energy ............................ 
Solar  Heating and Cooling ................ 
Solar  Electric and Other ................. 
Geothermal Energy ....................... 
Fusion Power Development ................. 
Liquid Metal Fas t  Breeder Reactor 
Nuclear F u e l  Cycle and Safeguards 

Spec ia l  Foreign Currency Funds ........... 
........ ........ 

Other F iss ion  ........................... 
Subtotal.................. 

11. Supporting Research 

Environmental and Biomedical Research .... 
Basic Energy Sciences .................... 

Subtotal .  ................. 
111. Financia l  Incent ive  A c t i v i t i e s  

Geothermal Resources Development Fund .... 
Al te rna t ive  Fuels  Demonstration Program .. 

Subtotal . . . . . .  ............ 

$ 45 
24 2 
15 
48  
30 

211 
441 
143 
85 
0 

1,260 

142 
118 
260 

0 
0 
0 

$ 1 2 5  
445 

61 
122 

49 
328 
595 
300 
117 

2 
2 , 1 4 4  
- 

181 
137 
318 

4 
0 
4 
- 

Tota l  Energy Research, Devel. 61 Demo. Prog. 

Source: Budgetary Implications of the 
Overview and Perspective. 

$1,520 $2,466 

$ 139 
500 
61 

1 7  3 
68 

431 
.736 
491 
135 

3 
2,737 

198 
162 
360 

7 
3 

10  

$3,107 

$ 244 
519 
86 

164 
68 

392 
651 
474 
135 

3 
2,736 

200 
162 
362 

7 
3 
10 

c--- 

249 
531 
90 

170 
78 

392 
589 
458 
14 6 

3 
2,706 

201 
162 
363 
- 

7 
3 

10 

$3,108 $3,079 

President's Energy Policy, April 20, 1977, 



ENERGY RRSEARCI? AND DEVEXOPMENT ADMINISTRATION 

FY 1978 BUDGET RE(H1EST 

RIJDCE” AUTHORITY (IN MILLIONS) 
1978. 

1976 1977 January February A p r i l  

I. Energy Research, Development 6 Demonstration 

Conservation ............................. 
Fose i l  Energy ............................ 
Solar Heating and Cooling ................ 
Solar Electric and Other ................. 
Geothermal Energy ........................ 
Fusion Power Development ................. 
Liquid Metal Fast  Breeder Reactor 
Nuclear Fuel Cycle 6 Safeguards 

Special  Foreign Currency Funds ........... 
......... .......... 

Other Fiesion ............................ 
Subtotal  ................. 

11. Supporting Research 

Environmental and Biomedical Research .... 
Basic Energy Sciences .................... 

Subtotal  ................. 
111. Financial  Incentive Ac t iv i t i e s  

Geothermal Rasourcee Development Fund .... 
Alternat ive Fuels Demonstration Program .. 

Subtotal.................. 

$ 76 
426 

39 
76 
31 

246 
505 
167 
84 

7 
1,657 

156 
132 
28 8 
- 

0 
0 
0 

7 

Total  Energy Research, Devel. 6 Demo. Prog. $1,945 

$ 161 
483 
86 

204 
55 

428 
686 
357 
14  0 

0 
2,600 

189 
156 
34 5 
- 

30 
0 

30 

$2,975 

7 - 

$ 158 
598 
45 

260 
88 

513 
8 55 
636 
148 

2 
3,303 
- 

210 
17 5 
385 
- 

30 
295 
325 

$4,013 

- 

$ 318 
640 

90 
21 5 
88 

433 
656 
611 
148 

2 
3 , 201 

215 
175 
390 
- 

30 
300 
33n 

$ 325 
657 

96 
224 
101 
433 
483 
587 
161 

2 
3,069 

216 
175 
391 
- 

30 
300 
3 30 
- 

$3,921 $3,790 

Source: Budgetary Implications of the President’s Energy Policy, April 20, 1977, 
Overview and Perspective. 
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Public Law 93-410 
Congress, K. R. 14920 
September 3, 1974 

To further the conduct of r rmrch ,  drrelnpnic~nt. nnd clc~~iinirstri~tioi~~ iri 
gmtlierninl energy tcchnnlagies, t o  erlrlili4r n Geotlierninl Energy Coortli- 
untion nnd J1iin:igriiierit I’rnjrrt. tn iiroride for the cnrr~iiig 0111 of rrwvtrcli 
and develnl~iiirnt in ~rn1l ieni ) i i I  energy tc~chnology. to rtrrr) nut ii ~i:i)gtiir~i 
nf dP1iiotiutratioJlR in tcrhnalngicr for the rrtilizntion nf grorlrc~riiicil rwnrircps. 
tn eRtIIhliRll a lann guornnty prngmai for the linnnc4ng of geothrrninl e n e r n  
drvrlopinent. and for ot Iler purimrs. 

Be it e m d e d  by  thc Sennfo and LTouil: of Rrpresrirtatii*rs of t h p  
Zhifcd Stake of Aincrica in C o ) j g r w  ua.wmbld. Ceothennal 

Energy Research, 

and Dmonstra- 
SECIXON 1. This Act may l e  cited as tlic “Gcotliermal Bicrgy tion Act of 

1974. 
30 USC 1101 

SlIORT TITI.): Developnent, 

Kesri~rcli. J)cvclo;~n~nit. niid 1)~111011s:~ition Act of 1974”. 
note. 

59-21? 0 
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Pub. Law 93-410 
88 STAT. 1082 

Tiansml tta1 t o  
Prcsidciit and 
Cowress. 
Interim re- 
ports. 

Invent o qv 
schedule and 
objectives,  

President and 
Consess  . 
t r J n S r n i t t R 1  t o  

30 USC 1123. 

( 9 )  ‘rlic (!Ii~iriiiati slinll trniisiiiit siicli coiii~~n*lieiisive pt-ogrniii 
deliiiitioti to tlic I’rc*siclcrit si111 to c-:ic.li I l o i i w  of tlic Congress. Jtitvritii 
mports slirill IH? trniisriiittccl not later tlinii Sovcmlwr 30. 1974. nticl tint 
Inter tliaii .Jniiii:iry :11, l!G5. Siicli conilwclic*iisivc progi:iiii drfitiitioti 
shall la trnnsmittcd ns  m n  as pssi ldr  tlic-rcaftcr, bilt in nnp CRSP not 
Inter tlinn Aiigiist 31. 1!lX. 

(3) As part of tlic cniiii)rdiensiw 1)rog:irn definition required by 
p~ragrupli ( I ) ,  tlic Ch:iiminn. nctiiig tliroiigli the Gcv)lo~ic-:ii Siirrcny. 
slinll transmit to the I’rc-sitlcnt aiid to r:ic.li JIoiisc- of the C‘oiiycss R 
schccl i t  Ic nncl olijcct i rcs for tlie i wetitory i ti,n of p o t  Iirriiinl r e s o ~ i r ~ s .  

(b) The K:iticmnl ,htonaiities :iad Spiw Adiiiiiiist ration is iilItliOI’- 
iixd to iinilcrtnkc nnd carry orit IIIOSV ~ )rog~~ai t i s  :issigticd to it 1)y the 
Project. 

1:IzSoPRCT. IS \T .SMRY .\Sn .\SSESSNEST l’RW.R.\ll 

SIX. 10.7. (n) The Cliairmnii sliall initiate n rcsoiircc inmatory ntitl 
ilsscsstiiciit pi-ogrnni with tlic oljwtivc of iiinkiii.g rrgioiinl and lint io!in! 
~ p l ~ i ~ a i ~ i i l ~  of all t y w s  o f  gvot1iwtii:il rrsoiiiws. iticlricliiig itlcntilirat 101’ 
of promising tarEd :irts:i$ for iiidiistrifil csplorrtioii niicl clcvelopiiictit. 
The specific p : d s  s!lall iiicliidcL 

(1) tlir i t t i~~rove~iirnt  of geopliysicnl, gewlicinical, geological. 

grothernial nwiirccs; 
(2) tlic devvlopiiiciit of bt ter iiicthorls for predicting tlie pow 

potrnti:il ant1 loiipvity of Fotlieriiial irsrrvoirs; 
(3) !lie cldciiiiiliiitioli a d  n w s l i i c l i t  of tlie aature niid power 

lXdCiitJal of the dwpcr iincrplorcd parts of hi& teiiipenture 60- 
tlicrtnal convect io t i  systems; nnd 
(4) tlic siirwy :iiicl :issessiiient of regional and national geo- 

t Iierii in 1 r(’s011 r i ~ s  of all types. 
(b) The Cliainiinn, ncting through the Geological Survey and otlier 

(1) d.rvelolj aiicl cnrt-y out n general plnn for the orderly in- 
vciitoiging of all ioiiiis of pcotlict.niiil i’csoiirws of the Fcdernl 
lnncls nncl, whwr consistent with propert-j rights iitid deterrninrd 
by the Cliairman to be in tlie iratioxinl interest, of non-Federal 
lands; 

(2) coiidiirt rcpiotinl surreys, Imsrd ripan siicli a genrrrl plan. 
using innovnt ivc g~olo~i t i i l ,  geopliFsic.:il. gecdlcmical. nnd st rata, 
gmpliic dtilliiig tccliniqiies. ~vl~tcli will Icad to a xiationnl iiirciiq 
tory of potliciwial rwoiirecs i i i  tliv Ciiitml Stntcs; 

(3) piiblisli rind niake nvnild~le tiiaps, reports. n n d  otlier tlocu- 
iiients dcreloprd fram siicli surveys to encoiiragc ant1 fncilitnte 
the coiiiriicrcisl clcvcloptiicnt of gwt1iertii:il i~esourcc~ for hneficisl 
iise nncl coiisistciit with the ti:itiotiiil interest; 

(4) innkc siicli rwoiniiicndat ioiis for Icgis1:ition as may from 
tiiiic to tiiiie nppcnr t o  Le nrcrss:iry t o  m:ikc I:ecIri.a! Irnsiiip policy 
for potlicnnal n’s~)urms colisistwt with known iiiventorics of 
mrioiis remiircc. types, with t Iic curtwit st ate of teclinolopics for 
grotlictmal eiic’rgv dcvcloptiiciit, xiid \\-it11 cnrrcnt evaluations of 
the environiiitwt;il inipncts of siic*ii darelopiieirt ; $itid 

( 5 )  yrtit+ite \ \ i t  11 ;I )Imq)riiite E’c*clcr;il :igetic.ics niicl noti- 

ogics for tho diwovcry aiicl (*v:tlu:itioli of :ill forms of geotlicrninl 

Icx-at ion, awirtvtiw, sir(.. trt~i]~cr:itiirc. twrgy coiitriit. prodiic;f 

tilid 1iydinlogic:iI tcchiiiqiies necessary for locnting and c\-alii a t’ In‘;  

approprinte ngcticivs. shall- 

Federn etit i f  ics i n  i r w a n -  I I to tlcvclop. iniprove, ~uid  test tecl~tiol- 

I T W I ~ ~ W S ,  ~ I I ( I  ~ 0 t i d i l c . t  IXX~~II.CJI i t i t ~  t l i c  pi%icipIes ControIIitip t lie 

bility, and cwtioiiiic lifetiiiics o f  geotllcriniil rcserroirs. c 

165 

- 4 -  September 3, 1974 
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September 3,  1974 - 5 -  Pub. Law 93-410 
88 STAT. 1083 
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September 3 ,  1974 - 9 -  
88  STBT. l W 7  

Pub. Law 93-410  

c o r p i d o n ,  j~oliticril suldivisioir, or otliw Ic*g:iI riitity which (ns 
detcrniiiicd 1)y tlic lictid of the dc*si;:ri:itrd r p i i r y )  lins pi*esc*iited sntis- 
factory evidence of i i t i  intcirst in gt~otlierrii:iI rtwwrws and is c*npaIdr. 
of pcrforiniiip rc1scarcIi or coiiiplctiiig t l w  cicrelolniic~nt r i i i t l  procliic- 
ttoii of riicrgy i i i  :in acreptnllc i i i t i i i i iw .  

I.AYYES’~ OF ISIK~IILS’~ 

Sw. 21,”. (11) With respect to :riiy lonn pii:ii~:iiittwl pursiiiuit to this 
title, tlie Iieiltl of the drsigiintctl : I ~ P I I C ~  is niitlmrixccl to c ~ i t r r  illto :I 
contract. to piy, niitl to pay, tl ic Iciidrr for :tiid nit 1)cIi:ilf of tliv 
bor~owcr tlw iiitcivst chirges w11icI1 IHVOIIIP (lac aiid pay-tt)lc on tlic. 
iinpnitl l ) t i lww of riay sucli lorn if tlic Iicatl of the tlesigtirited tigeticy 
fittds- 

(1) tlint the borrower is iinal~lc to m w t  interest. charges, a1111 
tliat it is iti the public interest to permit tlic lwrrowcr to c-oiitiiiric 
to pursue the purposes of his ptojcct. aiid tliat, the probnlh  iiet 
cost to the Frtleriil (iovcriiiiictit in payiiig swli iiitcwst will In. 
less than that wliich vionld irsrilt in  tlir cvciit of ti tlefniilt: ntid 

(2) talle it1110uiit of SWII inti-rest, C l i : \ i . p  ~I i icI i  the I i ~ d  of t l i c s  
desigiiatcd ngeiicy is autliorix.etl to pity shall 1~-  iio greater tlinii 
tlie amouiit of ititciast whidi  the Lmi.rowi-c!r is oMigntrcl to pay 
aiicicr the loan agreement. 

(b) I n  the event of nny def:iult I)y H qiialilicd borrower on a guar- 
tinteed loan. the Iieud of the designated iigclicy is authorizd to ninke 
pagmciit it1 arcord:iiicc with tlic guaranty. :uitl the Attorney Gciieral 
slinll  tnke such ticution ns inny b :ippropi:itc to rccowr tlic :iniounts 
of such pIyIllClJt5 (iacliidinp iiiiy j)ayiiicnt of iiitwest iindcr subsection 
(a) ) f ixmi sticli asscts of tlic tlciiiultiiig bori.owr as :LIP amrintrci 
with the project, or froiii n i iy  otlicr siirety iricltided in the terins of the 
gUilrr Jity. 

rmmn or CXL\PL~A-TIFX .ISD ISTEREST .\SSISTASCE 

SEC. 203. KO lonii gwmiiifies slinll br nixie,  or iriteivst rssistniice 
coiilrnct entered into, piirsii:int to this title. nftcr tlir cxpirntioii of the 
ten-calendar-gear period following tlrc date of eiiactrneiit of this Act. 

OEtn’ll EGJI.\L 1:L.OIXCES l)KVEIA )I’JfEST P V S D  

SEC. 20t. ( a )  Tliciu! is cstnlilislicd in the l’reasnry of the United 
Stat cs :i Gcot Iicnnal Resorirces I )cvclopirieiit Ftr i id .  wliicli slinll b 
available to the Iicntl of tlic tlesipnted ngwcy for carrying oitt tlic 
loan g~~;ri~iirty :iiiii interest assistaiicc progr:iiii antliorized 1)y this title. 
including the pi> iiietit of :idiiiiiiisttxt ivr t ~ s ~ ) t w t ~ s  incrirretl iii twiirc- 
tioii therewit 11. ;\ioncys in tlit. f ir i i t l  iiot iiectlctl for c-ui.rent opyntioiis 
m;iy, with the ap1)rovnI of tlw Scwvttiry of tiit. ‘1’riwrii.y. l w  iiivt.stet1 
in bniids or otlicr oldipatioiis of. or giiirriiiitced hy. t l w  ITiiittvI States. 
(1) Tlicw sIi:111 lu p i t i  into the fund the riiioimts iipliropinted 

puisiiant to section X N ( c )  nad siich rmoiiiits RS inriy lw rctiirncd to 
tlie l;nit t*cl  S t : i t t b s  pairraniit to sc.ctioii B(E(1)). arid f l i v  amoiints h i  the 
fund s1i:ill rcviiniii availalh iiritil rq)tv idid  c w . c - p t  t h t  nftcr the 
ex piintion of tlir ten-yrar period wtnblisliecl by section 203, such 
tinlotints in (Ire fiiiid which nrr not ivqiiiiwl to s(wirc oirtstnncliiig 

Cont rac t  
auth o r i  t y  . 
30 USC 1142. 

30 USC 1143. 

Esta t l l shment .  
30 1’SC 1144. 



88 STAT. lO8A 

Financial  re- 
ports, SUI- 

aittnl to 
Congress. 

30 USC 1161. 

Rrports t o  
P r e s i d e n t  and 
Congress . 
30 CSC 1162. 

30 USC 1163. 

Pub. Law 93-410 - 10 - September  3, 1974 
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September 3, 1974 - 1 1  - Pub. Law 93-410 
A8 STAT. 1OPQ. 

SEC. 304. (a) For the fiscal years ending June 30,10?G, and Scptrin- 30 USC l l m  
bcr 30,1977,1918,10T!I, and 1'3S0, only siich siinis may Lo approprinted 
as tho Conems may hereafter authorize by law. 

(b) Them nio authorized to bc npproprintcd to tlic National Aero- 
nautics and S ace Administrntion not to crcccd $9.500,000 for tlic 

piogram definition undcr srct i : )~~  102fn). 
(c) In addition to sums niithorizcd to be appropriated by subsection 

(b), tlierc nm authorized to be uppropriatcd to the fund J ~ O L  to csccrd 
~~0,000,O~ rtnnually, such mins IO carry out the provisions of the loan 
gunmnty program by tho Project under titlc 11. 

fiscal year cnc f ing June 30, 1975, for the purpose of prcpnriag tlic 

Approved September 3, 1974. 

LEGISLATIVE HI STORY: 
7 

HOUSF RWORTS: KO. 93-1112 (Ccrn. on Sclencc aed A s t r c r a u t i c s )  and 
No. 93-1301 (P,c.rp.. of Ccnfrrcnce) .  

SENATE REPORT No. 93-849 a c c o r p n y i n e  S. 2465 (Ccm.  on I n t e r i o r  

CONGRESSIOtlAL RFCORJ, Vol. 120 (1974) : 
and Insular ! . f fairs) .  

July 10, c m s i d e r e d  and pass4 House. 
July 11, considered and passed Senate,  aqezdcd, ir. l i e u  o f  

A u g .  20, Senrte  agrtrd to conferencr report .  
Aug. 21, House agreed to coiifcrence report .  

S. 2465. 
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mls section of tho FEDERAL REGISTER contains regulatory documonts havlng general appllubillty and legal eIfect mort of whlch 

me Cod. of F.dSrs1 Regulations k sold by tho Superintendent of Documents. Prlces of new books are listed In the nrst FEDERAL 
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REGISTER Issue of .ash month. 

proximately sixty responses to the rc- 
quest for comments were received from 
the Public and other Federal aw2ncies. 
Gcnernlb, these cornmenk? were directed 
to the subjcct of cligible loans and pri- 
orities; defhitions; loan guaranty cri- 
teria; supporting informatlon; project 
costs Ulustrations; and, envkonmenta) 

. Title 1 h E n e r g y  
CHAPTER Ill-ENERGY RESEARCH AND 

DEVELOPMENT ADMIN1STRA;'LON 
PART 790-GEOTHERMAL ENERGY RE- 

SEARCH, DEVELOPMEi4T. DEMONSTM- 
TlON AND PRODUCTION 

Federal Guarantees on Loans 
On October 28. 1975. the Energy Rc- 

search and Development, AdziAnistration 
(EHDA) published in tlic FEDERAL REC- 
XSSTER (40 FR 50100) n 1:roposcd regula- 
tion conremcd with enab:ing lenders to 
obtain Fedcnl guarnntces on lonns to 
gunlilled borrowers for purposes related 
to thc commercial devclwmcnt of prac- 
tical m w i s  to produce clrctrlc Dower and 
otlicr f o r m  of useful r n r r m  from geo- 
thermnl resources in ai1 air*Ironmentally 
acceptable mnnner. 

Gmernlly, the proposed remat ion  
providcd priorities cnd criteria w h k h  
ERDA intends to apply to the considem- 
tlon of nppllcatlona for, mid nmt in l :  or 
denlal of. Federal lonn euarantccs. Fur- 
ther tlic rcgulation provlded illustrations 
of lnforniatlon to bc dcvelopcd by thc 
boromcr niid the lendvr. Hi id  to bc SUP- 
plied to ERDA. includlw R detailed dc- 
scrlption of the pro:wt for which thc 
and giinra~ity nre rcuuircd and nn aMrm- 
atlon by the lender s:trvorting the nec- 
essity for tlle Federnl mrnrruity. 
In ndditlon, the rcmlatlon conbhcd 

fllustraf icins of cost 1l.cins which would be 
acccptoble for lncluslo!i In the computn- 
tion of the r.Rgrcante cost of R project. 

Iiitermttd pcmons mid Fcderal awn- 
cles werc wkcd to commrnt and a period 
extcndinp, from the dntc of publicaUon of 
Ure proposed rcgulntion to Deccrnbcr 12. 
1076, WM Rllocated for such purlme. Ap- 

considerations. 
The comments. which were thoughtful 

and provocative. were considered tlior- 
oughly and many of them are incorpo- 
rated in this fmal regulation. Section 
790.4tb) WM amended to provide a Pref- 
erence for small publlc and private utili- 
tirs and small independently onncd and 
operated businesses (89 dclbed ln 
0 0  790.5 ( 1 )  and Cj, 1, and 6 790.32if) WM 
inserted to permit the Admluintrator to 
allocnte a portion of thc amounts avail- 
able for guarantees to such borrowers. A 
new section, I 790.40. was inserted to pro- 
vide for future coorduiatlon betwccn 
ERDA and the Department of the Ink- 
rior regarding matters involving tlie loan 
guaranty program and lcme adminktra- 
lion under tlie Geothermal Steam Act of 
1950. Another section. 9 790.47. ma.5 estab- 
lished to providc borrowers nnd lenders 
with an ability to appeal decisions of the 
Manager to l5RD.l'~ Board of Contract 
Appeals. The requirement at  B 790.20 In 
the proposed regulntion for lenders to 
hare available during prellmlnary dis- 
cussions with the hlnnager an LUSCSII- 
mcnt of all nspects of the borrower's losn 
rtppllcation was' amended to provlde at 
9 790.31(n) (23)  for the submlsslan of 
such information together wlth other In- 
formntion submit!cd nlth the guarnnty 
applkntlon. In addition, a number of 
ot!rcr changes have been made to hn- 
prove clnrity. 

Therefore. ERDP. herewith publishes 
t h k  Part 700 under vhich lt rill admlats- 
ter its geothermal 10.m gurVsnty pro- 
6rm. Part 790 is addcd to 10 CFFt Ch. 
III to read 08 follows: 

&C. 
790.1 Purpoae. 
790 2 Objcctlves. 
700.3 Effectlre dnte. 
7180.4 Ellglblc lamn and prlorltlea. 
700.6 Poflnltlone. 
:"JO.cl Loan Warruity crltsrla. 
7W.7 Interent a581stance. 
700.8 Default payment. 
700.0 Perlod of guarantees and Interest 

700.10 Informatloii for OovernOm. 

700.20 m l n g .  
woa1 8upportlng ltiforrnatlon. 

700.24 Ahndumry purclrss6 of flood lnaur- 

Subpart A--General Provlslons 

suslstnncs. 

SubpaR B--Applk.tlbons 

700.22 P?OJCCt CO3t Illl~CIt~tlOM. 
71M.23 &rvlmnmenUl CO~deMlIOM. 

-. 

Subpan o - - S . r v l c l ~  and Closing 
Sec. 
700.30 Loan servlcbg by lender. 
700.31 User charge. 
790.32 Geothermal re8o\irces developmen1 

700.33 Project monltorlng. 
790.34 Lonil dlsbursements by lcnder. 
7Q0.35 Rntlsfactory documentary evidence 
790.36 Withdrawal of guaranty. 
790.37 Dcfnult and demnnd. 
700.38 Presewatlon Of collateral. 
790.90 Treatment of payments. 
790.40 Assignment and lncoutestabilitp. 
780.41 Burvival of gunmnty agreemenL. 
790.49 6ectirlty wlth nspcct  to bomwr;'. 

700.49 Othcr fedcrnl as1s:ance. 
700.44 Patent nnd proprlctary rights. 
700.15 Closlng.. 
780.46 Suspcnslon. termfnatlon. or cancelh - 

tlon of operatlons or pmductlon on 
FeUeral land rdmlnktprcd by thc 
Secretary of the Intericr. 

fund. 

B;Ssetb. 

7B0.47 Appeals. 
AV~IIORITT: Sec. 10S(a) of thc Energy Re- 

orgmlzatlon Act of 1074. Pub. L. 8-38: Tit!,. 
II ai the Geothermal Energy Resenrch. 1X- 
velopment. and Dcmonstratlon Act of 197: 
Pub. L. 93-410; E.O. 11834 dated Janunry 1:. 
1976. 

Subpart A-General Provisions 
790.1 Piirpoae. 
The purpose of this repulation is t r  

set forth policies anti procedures undci 
which lenders map o ~ ~ t a i n  R Federal ~ u Z r -  
anty on loans related to the corzunerci::. 
dcvtlopment of prncticxblc inearis to prn- 
ducc. with environnicntnllg acceptah!, 
processes. useful energy from gothern?.?' 
resources. 
g 790.2 Objcctives. 

The objectives of the Federal geother- 
mal loan gunranty progmn :re: ta) tr: 
encourage and Rssfst the prlvnte and pub- 
lic scctors to  acrelerate dcvclopme-.t 01 
geothermal resources with envronnim- 
tally acccpLablc processes by ennbllnc! 1 :  
Adininistrntor of tho Fhcrgy RP- 
search and Development Adniinistrstlr:: 
( E R D A ) ,  in tlie. exerclse of rensonn:)lt: 
judgment. to minimize a lendcr'a Anm- 
clnl risk thnt is Rssoclated with the in- 
troductfoii of new gcothermril resourrw 
and technology; and. (b) to develop nor- 
mnl borrower-lender relntlonshlps whir)- 
nil1 In tinic encourage the flow of crcd 
M as to assist ln the devcloimicnt of RCO- 
thermal resources without the need !(J: 

Federal assistance. 
9 790.3 Edeetive dele. 

1070. 

8 790.41 

This rcgulatlon is effective June 25, 

Eligiblc lmnr and prioritla. 
tn) The Administrator may enter Int4. 

agreements to gunrnnty lendera agaim: 
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the loss of PrInclPnl and mcrued lnterest 
on loans made by such lenders to QUU- 
fled borrowers. Any such agreewnte 
6 h a  be made subject to the appllcntion 
of V t t O r i l i C s  and prefcrentisl considera- 
Uons for eunrantees IIS set for th  in para- 
graph (b) of this section and 6UbJWt to 
crltcrla In S 790.6. Buch aKreemenb can 
be eiitercd lnto only for tlie purposes of: 

(1) Determination and evaluation of 
the colnmcrclal potential of geothermal 
resources; 

(2, Research nnd development wlth 
respect to gcqhermal extractlon nnd utl- 
llzation techiiolxics, including but not 
limited to tlie mltlention o! adverse en- 
vironmental effects: 

(31 Acquisition of rlghta in geothermnl 
resources: or, 

(4  1 Development. constructlon, and 
operation of equipment or facilities for 
the demonstration or commercial pro- 
duction of energy (e.g.. electric power, 
industrial or ngrlcultural processes. or 
space heating) from geothcnnsl rc- 
sources. 

(b) I n  complying wlth the objectlves 
of the Federal geothermal loan guaranty 
promam. the Admlnistrator will glve 
flrst priority consideration to those ap- 
plications for projects havlng R plan of 
operatlons whlch show promlse of quickly 
resultinr! in the development of useful 
energy from geothermal resources. Sec- 
ond priority considerntion will be given 
to those applications for projects de- 
signed to dcm0nstrat.e or utllize new 
technological ndvnnces or engace In the 
production of advanced tcchnology com- 
ponents. Thlrd priority will be given to 
projects that will dcmoristrate or exploit 
the coiiimcrci~l potcntlnl of new gee- 
thermal resource areas. The Admlnlstra- 
tor will give lower considerntion V, ap- 
plications involving projects that  lnl- 
tially propcse peologlcol and geophysical 
exploration. or tlic acquisition of land or 
leases. Wltliln each cntcxory of priorltp 
85 described herein. the Administrator 
wlll give preferential consideration to 
those applications in which the lender is 
providing n portion of the loan for vhich 
a guaranty is not requested. Additionnl 
preferential considcrntlon *thin cacli 
prlority category wlll be given to t h o s ~  
applicat.loas involving. (1) projocta from 
which ttic Federal f!c?vernrnent wll1 re- 
ceive royalty payments. nnd (2) proJects 
to be cnrricd out by sninll public and pri- 
vate utilities and smnll indcpendcntly 
owned nnd operated businesscs. 

(c) A loan application which mects a 
lender’s standard without a R d c r l  
guaranty cvlll be renardcd by Uie Admln- 
lstrntor as not elicible lor a loan mnr- 
anty under this reciilntion. No loan shn11 
be gunranteed If the income from scch 
loan or the lncome from 3bllnations is- 
sued by tlic holdcr of such loan 13 ex- 
cludcd froin gross income for the pur- 
poses of Chnptcr I of thc Internal IZcv- 
enuc Code of 1954. I n  nddltion, n project 
which Is devoted c*xcliia~velr to the cx- 
trnrlioii or production of Ircothernial by- 
products as dcfincrl in B 700.5ib). or la 
dcvotrd cxclusiocly to thc dnnlinntlori of 
gcoltiermal brlnes will bc rcgnrdcd by the 

RULES. AND REGULATIONS 

9 790.5 Definitions. 
Fur purpoer d WLe ramlatlm: 
(R) “Geothezmal retiources” m e w  (1) 

all producta of ceotliermal proceses, an- 
bracing iiidlamous steam. geoprcsfwred 
nul&. hot water. and brines. (2) stcam 
m d  other gases. hot water and hot brlnes 
resulting from watrr. pas. or other nuidn 
artiflclnlly introduccd into peothcrmal 
formatlons. and (3) any byproduct de- 
rlved from them; 

(b) “Byproduct” means any mlneml or 
mlnerals or cedcs which are found in 
solution or ln es~oclntlon with geother- 
mal or geopressrrred rcsourccs nnd which 
have a value of lms than 75 percent of 
the value of thc geothermal stcnm and 
associated geothermal resour- or ere 
not, because of quantit.y. qucllty. or tech- 
nical difficulties In extractlon Rnd pro- 
duction. of sulflcient value to warrant 
extraction and productlon by themclres: 

(c) “Adminlstrator” means the Ad- 
ministrator of the US. Energy Resenrch 
and Development Administration 
(ERDA) or a representntlve authorized 
by the Administrator: 

(d) “Mananer” means the Mnneuer of 
ERDA’s Ban Franclsco Operatlons Oflce. 
1333 Broadway. Oakland, California 
04618. or a representative authorized by 
the Manager; 

(e) “Lender” means any leenl ent.ltY 
formed for the purpose of or engaged 
in the business of lendlng money and 
havlng the capnbility of servicing the 
loan. Examples of lenders Include. but 
arc nct llmlted to. commerclal banks. 
savlngs and loan institutions. insurance 
companies. factoring companles. invest- 
ment banking organfzatlons, institu- 
tional lnvcston. partnerships. venture 
cepltctl invcstmcnt companies. trusts. in- 
dividuals. or entitles dcslmnnted as trust- 
ecs acting on behall of bondholders or 
other lcndcrz: 

(f) “Quallfled borrower“ (herelnafter 
referred to ks the borrower) menns S n Y  
public or private agency. institution. 
joint venture. 1Ldted partnership, as- 
wcintlon. coclJcrat!ve., partnership. cor- 
poration, 1nciivlduaJ. political suhdlvl- 
sion. or other lrzal ectlty havlnc au- 
thority to cntcr into a lonn ogreenient. 
Exnmples of borrmcn Include. but are 
not llmiLcd to. lcaselioldcrs, lcndownen. 
publlc and private electrk uttllties. 
reservoir dcrclopers. drlllers. srlppllers. 
component nnd equlpmmt manufac- 
turers. rsenrch and development flrms, 
engineers. vatent holders. and licensees: 

(g) A “1o;m” is an obllgation iiivolvlng 
a borrowrr nnd R lcnder. evidenccd In 
writing. mr.!:inu RvRllable to tlir borrower 
money at t i  r,prciflccl raw of lntcrcst for 
n llrnilell pcriod of time. The lonn ln- 
stnunciit mny not be capnhle of conver- 
sion into ail equity relatlonshlp zlth the 
borrowr : 

(h) “ProJect” means an undertatlnn 
by thc borroncr which whcn cornplcted 
will rcsiilt in nn ltlcntiflnblc prodduct. sys- 
tem. major component or study for 
whirh a ninrliet potcntinlly cxlst.?. Ex- 
nmplcs of a proJcct include. but are not 
Ilmitcd to. test and production well 

175 
opment. constmctlon of transmission 
llnrs from o ceothennal power plant. and 
other ventured to utlllze geothermal heat 
to serve as an energy source for nonelec- 
trlc applications. such as crop drrlng and 
greenhousing: 

(1) A “small publlc or private electrlc 
utlllty. inchidlnu its afFlliatcs”. b. aa pro- 
vided in 13 CFR n1.3-1O(d) (11). a busl- 
ness concern pTlmRrily enunwdLn the 
generntion. transmlsslon and/or dte- 
tribution of electric Cnerpy f O i  sale whme 
total electric output for its prec&ig 
Ascal pear did not exceed four rnllllon 
megarntt-hours: and, 

(1) A “small buiness. Including its 
affiliates”. is. as provldcd in 13 CFR 
121.3-lltn). a concern which h inde- 
pendently owned and operntcd. b not 
dominant In its fleld of operation, do% 
not have aqets exceeding 59 million. does 
Got have nct worth In excess of $4 mil- 
lion. and does not have an Rveroge net 
income. after Federal income taxes. for- 
the preceding two ymrs In excess 02 
$400.000 (average net income to be com- 
puted witliout benefit of af?y carryover 
loss). 
5 790.6 Loan vuranty critrria. 

In  addltlon to meeting the require- 
ments for ellglbflity set forth in D 700.4 
(a ) ,  a guaranty msy be rriade on4 if 
the followlng condltlons are met as de- 
hrmfned by the Administrntor upon t he  
written recommendatloii by the Man- 
ager: 

( a )  The application ls signed by an  
authorized official of the lender and the 
borrower; 

(b) The loan ls to be made to a q u d -  
fled borrower; 

(c) Except as provlded in 9 790.43. the 
ya rnn ty  as to principal shall apply only 
to so much of the principal amount of 
the loan as does not exceed 75 percent of 
the estimated aggregate cost of the pr0b 
ect r i th  respxt to which the  loPn L 
mndc. However. there k no prohibition 
against the gunranty bdng equal to 100% 
of the loan to be made by the Icader; 

(d) T h e  lcnder hns set forth reasons 
why the 10311 would not be made to tlic 
borrower without a Federal loan 
gunrmty;  

(c) Tl:ere is satkfactory evldence 
demonstrating that the lender Is com- 
pctcnt to admlnistcr lonn tern= and 
conditions. and is compctent to Rdmln- 
lstcr terms and co i id l t i o~  in the 
gunrniity agreement that arc appllcable 
to the lendcr; 

( f )  When the mnximum permlssiblo 
yctranty b requcsbd as provided In 
pnrncrnph (c) of thls srction. tlie Icndcr 
has sct forth those ren-ioxs it ls unriilllnr 
to ulidcrtalte a loan havhig lcss tlinn Uic 
mnximum permissible mnranty so ns to 
permit the Manager to cvnlunte whethrr 
the preferential coilsideration provided 
in 9 790.4(b) ls appllcnble; 

( g )  Tlic loan bcars interest at a rnta 
not to excccd an  mniirll percent on tho 
principnl obllgntion outstandiufi as tho 
Adniinislmtor dctcrmines. in coi16Ult&- 
tlrm ~ t l h  Uie Swrct3t-y of lhe Trcrrsury. 
to bc rrnsonahlc. tnktiir: Into nccount tho 
raige of lntcrest rntm Md lendlng m- 
tlccs prcvalllng In Uic private sector for 

Admlnktrator as not ellnble for a Fcd- drllllnc. power plant construction. epulp- 
crnl lomi gunranty under thls rcgulotlon. mcnt mnririlncturing. rcscnrch uiid dwel- 
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tuuy rccepiatle &t#zrr..b r&t that rec- 
ognlas the bLirflta to L33 t L G e r  from a 
peOeral giinr?.nts; 
(h) The terms of such I&UI teQUire full 

repayment over a period of no more thm 
Wrty j a r s ,  or no lower t h n  the cx- 
mted avemtre useful llie of any major 
phyalcal asset to bc finnnccd by 6 U c h  
loan. whichever 1s less. 8s determined by 
the Adminlstmtor. 

(1) The amount of the Ian together 
wlth other funds available to the bar- 
mer wlll be sufaclcnt to  can^ out the 
project: 

(1) There is reasonable tusurance of 
o ~ y m e n t  of htcrest and repayment of 
the SuarRntecd portlon of the loan by 
the qualllicd hrrower, sucli as evidence 
that there exlsts or wil l  exist D morket 
for the project's product or results that 
b sulllcient to enable the borrower to re- 
pap the loan; 

(It) Tine amount of a mwantp  Zor a n y  
loan for a project does not exceed $25.- 
000,000; 

(1) The tots1 dollar amount of guar- 
urtew mnde under tlik .-enlation for 
8 n ~  combBP.t.lO11 O f  o u t s t s n d ! ~  1- to 
an.y sln:ilc quzlllied bon-over does not ex- 
cad ~ 0 . 0 0 0 , 0 0 0 :  
tm) "tie project b to be performed In 

the Unitcd States. its territories or pos- 
sessions. or on property owned or leased 
by the United Etates oukfde thc Unitcd 
Btates. Its territories or msessions; 

<n) The project is tecimfcaIly feegible 
and us& cnvironmcntai!$ acceptablc 
P-=; 

(01 There Is 6uf!lcler.t evldence, such 
as Iri provfded in B plen of operations. 
that thc torrower will lnitiate nnd com- 
plete Uie project ln R t u e l g  and emcient 
manncr; 

(p) There is a sufllciency of cncourag- 
ins geeophyslcal. pecIoi3cd, hydrological 
and gcorhanlcal dab;  

(q) The borrowcr &Trees to make 
svailabk on a tfmely k?,;:~ ari txhnlcal 
or economic infomzt;,:n DS apeclfied in 
the  gxsmnty cmce:nc;i:. ix!& subject to 
prwlslons lc 0 780.33 ?:id E 700.2O(b) 
(11). f u f i k r  agrecs to tx! we of such ln- 
fomiWon for pub& d!~enfnrrtlon pur- 
pabe: 

tr) Them b satlcfrxtay evfdence of 
t h o  borrowefs lntercct in 6cothemal re- 
eulrces; 

( 6 )  There is sat!&wtory evidence that 
the borrower is capable of mnpleting the 
project 111 nn ncccptahle mnnner: 

(t) T1:c project, wlictncr conducted on 
Fedem!, ELate-owned. or ;jrlvate land, 
will be cnrricxl out w i t h  fc11 reenrd ta WIC 
use of environmet~klly nccrpkbie proc- 
esses Ln siich a mntuic!r f l s  to mitigate ad- 
verse c:iv!ronmcnbtl Inipict  to the mnxi- 
mum estcnt ;)rnctlccLlc: 

tu) Thc envtronmcriha risks of the 
projcct have been evnlu&tcd In accord- 
ance r:ltii 6 790.23; 

tv) The tcms niid cmndltlons set  forth 
In the Imn nmcemrtit urn acceptable to 
the Adminlstrntor: and. 

(w) The borrower niid m y  non-gunr- 
-teed h d c ?  n b l a  hi writing that: (1) 

kx?l 10.tn r h U  be cukXUUtL! to the 
~ r a n t c e d  l0M. 
8 730.7 In~cremt a d o w  

\ ~ i t h  respect to m- losn guamntecd 
pursuant to thls remilstlan. thc Mnnnaer 
mny enter into Pn interest akalst;lUCe 
contrcct pritt. the Lorrower to pay, find 
to pay the lcnder for end on behalf of 
the borrowcr the intermt O!XWSW w h b h  
become due and payable on the unpaid 
balance oi any such lonn if the Eaaunser 
finds: 

(a) That the borrower is unable to 
mcet lnterest charges, and that it ls in 
the public lnterest to permit the bor- 
rower to continue to pursue the purposes 
of the project, and that the pmbsblc net 
cost to the E'ederal eovcrnment ln PaYina 
such interest ail3 be less than ths t  trhlch 
would result in the event d a defcult; 

(b) The amount of such interest 
charges whlch the Mnnager is suthor- 
bed to pay is no greater than the aDWunt 
of interest whlch the borrower is obli- 
gated k, pey under the loan egretment; 
End 

tc) The borrower amees to repwment 
of interest chnrfies paid by the Fcdcral 
government including the  payment of 
lnterest on such c5.arges at BD. annual 
rat0 to be set by the Mancrser ln con- 
sultation with the  cepartment of the 
Treasury and stvtsd in the interest 3s- 
skhnce contrnct, auci to the pa~rnient of 
any UcLerred user charge Provided in 
790.33(b,). 

8 790.8 Defnult pnyment. 

In the event of any default by a bor- 
rower In m a W n  a payment In Rccord- 
a n c ~  with the lonn ngrcement with re- 
spect to any loan =canteed piusumt 
to thts rcsulctloa. end except as Pro- 
vldcd in 8 700.7. the hdntinistrator will, 
n6 provided in $790.37, authorha the 
Mnnnger to make payment of prfncipsl 
and accrued lnkrest ln accordance with 
the guaranty. Thveupon. the Attorney 
Ghncral of thc Unikd .Rates 6 h u  &he 
cud1 action as niny be appropisto to re- 
cover the amounts of such payments (in- 
cluding any payment of interest ander 
f 7S0.7) from such assets of the dcfault- 
ing borrower ns are ncsociated a;illi t!!e 
projcct, <hcludfng patent and proprl- 
etnry riKhts mul t inz  from the prokct as 
provlded In # 7P0.44) or from any other 
mrety or secrillty bond by or inclwled ln 
tlic terms of tiic ~iinrauty.  Any recovoiy 
nchleved by the httorncy General which 
cxrceds the amount paid to the lender 
Lu accordance w i U i  PIC guaranty nmee- 
mcnt or intercst nssl%trmcc contrnct 
shall be returned tn thc borrower, unless 
tlic guaranty agreement provides other- 
wise. 
Q 790.9 Pcriotl o f  gunrairtcer nnd iiita-r- 

No lonn guaranty agrcemc-ntti will be 
made. or lntcrrst nsslstnnoe contrncta en- 
tcrcd lnto aftcr Gcptember 3, :OBI. 
Cluarmty agrcuncnta In egect at that 

FXI nanintunce. 

176 21.x.- 

t h e  will continue ilrrtll Lle term of t! 
Iota h completed or untll U;c &warant: 
portlon of tila ken C rePJd la t u  F,, 
accrucd htere6t. whi&ever OCCUR Ifl. 
Interest r?i:sbtancc contz+ct; ln t t r  
on 8eptcaber 3. 1984. ri l l  rem& 
effect Uiereafter until the cogtract tcr. 
expires or the cantract is tJvnuntstea L- 
accordance witb 1t.s provisims. 
8 790.10 Informntion for Governors. 

The AWnlstrator pcill, IW appmpr:- 
nte. meet wit!! Governors of direct!:: R:- 
fee@ 6tBtW. regfonal ~ s m l n t l o n c  c 
Oovcrnorx, or heads of Statc wenc. 
and commissions resaonsiblc for ezAerg- 
or environmental matters for the pur- 
pose of: 

(8 )  Discussing the status of prolee:: 
guaranteed under thls regulatlon; 

(b) Idcntlfylna meats k, remove 0-  
mitigate legal nnd regulatory barrlcrs t i  
the accelerated use of geothermal i 
sources: or 

tc) Evaluating plane to encourap 
growth in tlie geothermal industry. 

Subpat B-Appiic;tlons 
5 790.20 Filing. 

(a) An application for a loan gusr- 
anty made undcr thls re;n?latlo;l must 
signed by the prospective borrouw cr. 
lender or their authorized represmt-. 
ttves and jointly submltted to the &.EL- 
ager who is rcsponslble for Rrmcssk? 
the applicntian. Informntion recard: - 
the fdiiig of nppllcations may be obtain: 
from the rdnnager. 

(b) (1) Frior to receipt of B gllaim'- 
evpllcatlon. L!e Manager 1s authorher1 ; 
conduct preliminary discussions v. !. 
prospective lcndcrs or LMrrowcrs uk - 
ins to ob(& information or advice r:. 
garciing elidbility for E l om puarn::' 
andxompiiance Kith fin!: lnstructf-:-- 
hcludlng thc submission of 6uppcrti:- 
h fomnt ion  ILS illustrated in 9 790.21. 

(2) Subject to requlrements of 1.. 
and ths rcnul3tion. trade sccrets. COT:- 
mercial and financial information, CY 
1Ogical. geophysical and ecozraphkal l:, 
formation and d o h  (lncfi:dhig ma=. 
conccmmr! wells which the borrov ' 
makes avc?llsblc to ERDA during the pr- 
UminaN cilscussfon or at tiny other tir. 
throughout the duration of tlie prof1 
on a privfieaed or  contldentlal bask, WL 
be 80 trcntfd by ERDA nn3 will not t 
publicly dfsclosed without the  prior m!t- 
ten approvtil of Uie borrower. In  order r -  
assist ERDA in carrying out this pro%:- 
61011. infonuntion dermed by the b-- 
rower or lender to fall F;ithin one of I.: 
forccoinx catrrrorics shnX br identip 
and awropriatcly marked by the bc:- 
rower or thc lender. 

(c) A guaranty application may t 
submitted for a project that is diviuc 
into stages or milestones which are ut. 
b e d  as the basis for assessing tho prxc- 
tlcnbillty of praceedlng to a subsequr - 
phase. Howcver. In the evcnt of fnllt 
to proceed to a subccqurnt phme. 1.. 
Govcmmentb liability. undcr the gu.r 
anty narecnrcnt. will extend only to L. 
amounts disbursed by the lendcr nz:. 
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npproved by the idnnagcr u pmvlded ln 
$790.34. 

790.21 Suppcutian i d o m h m .  
(a) Thc lender and homer shhn 

provide lnformntlon ln support of the 
nppllcntion such ns prescribed by the 
Manager. Thc f O l l O W ~ l l g  ltems illu!tnite 
the mnge of information whlch mop be 
nccdcd. (dependent upon thc type. eom- 
iilcxity nnd cost of tlie project) SO BS to 
cnnblc thc hlaiingcr to prepare a rrcom- 
mendation for the Admlnbtrntor's dc- 
tcrmlnntlon. as provided in i 790.fi. 

(1) Full description of the scape, na- 
ture. extent and location of the pro- 
posed project: 

(2) A wrltbn afnrmntion by the lender 
supporting the necessity for a Federal 
loan gunrniity: 

(3) Evidcncc of the borrower's pre- 
vlous and current interest In exploltlng 
the potentlnl of geothermal rcsourccs; 

(4) Evidence supporting the borrorer's 
ability to complete thc projcct: 

(5) Intercst rate to be charged by tlie 
lender: 

(6) Perlod nnd amount of tlie loan 
and th t  perccnt of the project cost t o  
be guaranteed: 

(7) A detailed budget-type break- 
donn of both the cstlrnekd zgmegate 
cost of the project and the rtmonnt to 
be borrowed; 

(8) JMOcncc shoyinl: that the am0ur.t 
of the loan to:cllier wlth equity or other 
flnuncing will be sumcient to carry out 
the project: 

(9) The borrower's plan to pay ln- 
tcrcst charges mid repay thc loan. in- 
cluding assumptions regnrding mzrket- 
rblllty of the project's results or prod- 
uct: 

(10) "lie aggrcgnte amount of Runr- 
nnt.9 conmitments and/or pinranteed 
loam outstanding made to the  L)Orrower 
undcr the provlsions of thls regu1:;tlon; 

(11) Where relevant to the p u m e  of 
the lorn guaranty. a COW of the bor- 
rower's title or leme agreemeiit ta the 
property, supported by tltlc oiiinlon or 
other locnlly rrccepta3lc evidencc 01 the 
borrower's lntcrest. on nhlch tile pmjcct 
h to be c?rricd out: 

(12) Suhjrct t o  $790.20 (b) (11). tech- 
n1c.d information and reports. peophssl- 
cal data, well l o x  nnd core d a h .  nnnnclal 
stntements. niilcstone schedules. and 
maps and charts; 

(13) Information coverinfi the nian- 
agement esperlcnce of each omccr or hey 
person in the hrroarcr'r orwmlzation 
who is to bc mmciated with the project: 

(14) A descriptlon of thc borfower's 
manngemcnt concept aiid liudncss plan. 
or plan of opcratfons. to be cmp!oycd in 
carrying out the imject: 

(15) A dcsrription of tlw proJcCt's 
b h n l c a l  nnd ccnnomlc r,'.%ciblliV: 

(10) A drscriptlon af the lntcndrd 
SOUTCCS and m o u n t  of rap1b.I and its 
form tepulty. l o a  from prlncllnk. loan3 
from the lcndcr. outsldc nnnncins. or 
rnctorlng) together with evldmcc of a 
commltmcnt from t h a c  sources and a 
copy of cncli such wrcemcnt. nnd evi- 
d a c e  of tlie f l 1 1 8 . n ~ ~  abfflty of each 
source b h o l m  Ih commitment: 

RULES AWD REGULAlWNS 

be executed by lhe lcm?er and bnm:cr: 
(18) A Lbtltn af a~-cLa pnroclatrd or to 

le rvmoclaLEd with the projet ,  incIurt?ng 
egproiwlntc ds?n pf tu the us2ful ilfc of 
any phyricnl apTet. nnd mny other cxurlty 
for Uir loan and mir.rnnb wrwment: 

(19) A description of other Federal fl- 
nruicld  assist^^^ (ea., dlrect loens. 
yiuzuilred loaiu. ErmtS, contmcts) 
available or expected Lo be made avnll- 
Bblc to the borrower In conncctlon with 
UIC project: 

(20) A dcxriptlon of the proccsscs 
and methods the borrower plans to utilize 
60 us to comply wlth 1 790.33(c) ; 

(21, Copies of R11 applications when 
flled, nnd approvals when issued by Fed- 
eral. State and locnl govcrnmcnt 
agencies. for pennlts nnd authorkstlons 
to conduct operaUons I I S S O C ~ ~ ~ ~ ~  with the 
project: 
(23) A dcscrlptlon of the borrower's 

ornnnlzntlon and a copy of thc b u s h e s  
CertiCLcate. partnership amecmcnt or 
corporate mar. by laws. and appro- 
priate authorlzfna reso1.utlons; 

(33) The lender's m-rltten assessment 
of ull aspects of thc borrower's loan np- 
pllcatlon in sumclent dctifl IIS would be 
completed by any prudent lender con- 
sldcriny a lain without e gutrmty. to- 
gcthcr wlth copic~ of Invcstkatlons from 
credlt burenus. referenem. bank lnauir- 
lrs. nnd professional orpanbatlons; 

(24) Written assureme from sunran- 
thcd iind. when approarinte to the proj- 
ect. non-guaranteed lendcrs that t h e  
loan nmounts as well ns term and ron- 
dlt.lons imposed by such lcndcrs will not 
be. nltercd ln any eimiflcant respect 
without approval of tlic Admlnlstrator: 

(25) A description of snluica (and 
other financial reniunerntion lncludix 
pmRt shcrlnn and stock opttons) to De 
pald ta omcers and einploycm 01 Uie tor- 
r o w r  that are. or will be. dircct!p as- 
soclntcd wlth thc PAoject: and 

(26) Evidence of consultatlon con- 
ducted by the borrovr wlth approlrkite 
agcncies of any nRe-ted Btatc rcgardlng 
tlle pronosed project. 

(b) In  nddltlon to supporting lnfornin- 
tlon lllusrratcd In (3) shove, the Man- 
Mer niy indcpendmtly obtnln or nin? 
require U e  lcndcr to include with me 
puvnnty applicntion thc flllnp or infor- 
mation r m r d i n g  tire lendcr as dccncd 
ncces.ulry by Uie hinnaeer. including but 
notllmitcdto: . 

(1) DcscripUon of the lender's orca- 
nizntioa and (L copy of the buclricu ccr- 
tlflmte. paltncmlil;i nmeemcnt or cor- 
pornte cliamr. by-lnw, and sppmpritrte 
authorizing resolutions: 

(2 )  Copies of bivcsticntlons obtnlncd 
from ctedit bureaus. refcrcnce niid beiik 
lnqu1rle-q. nxid proTrss!onnl associatlms; 

(3)  Dcscrlptions covrrlni the mnn- 
nscmcrit expcrlrnce of each afiiccr or 
key Pcrson in tlic Icnder'r or~1~11l7%tlon 
wlio ls or will bc rtssociated with the 
loan : 

( 4 )  A description of the mannnctncnt 
concept to be employed by the lcndcr 
In swclllnncc of t l x  loan; and 

( 5 )  When npproiirlnb to the projcd. 
evidence of Uie lcndcr's emcricnca in 

(17) A tSP7 Of thr 10Sn 86ZM2ZXXlt b 

177 
rurveylnu the flnancinl ospccta of com- 
plex tcchnoiogkal projects. 

(c) Tr.0 i:bIEoCCr bhd1 conslder thc 
apyllcr?Uon luld other relcvcnt inlor- 
matlon and Zlinll be rcsponslklo ?or: ( 1 )  
detenn!nlng whcther thc er~~l!catlon 1s 
in cornplimcc wlth this rc.wlatlon: ( 1 1 1  

nsscsslng and evaluntlng tne financlnl. 
technlcal. cnvlronmenbl. 1nsnrgPmrnt. 
and markctlng atpcccb 01 the project; 
and. (iil) rcc.omniendlng ta the Aflminls- 
trator approval or  nonnpprovfll of thc 
nppllcntlon. The hlnnnger cnnl: lnrludc 
with a rccommendation for flp;rowl n 
proposed gunranty apcemcnt contahnlnrr 
approprintc t m n s  and cond1:iocs pcrti- 
nent to the project. h e  h:mnger r i l l  
provide the borrower nnd lcnder with n 
wrltten stntemcnt setting f o r a  the bask 
for the Ad:ninlstretm's nonapproval of 
an nppllcatlon. 
$790.22 Project cost iUustratieru 

(a) T h e  cmt elcmrnts act forth in 
pnragrephs (b) and (c) of this sectlon 
are oiriy for the p\rroose of illustmtt?;l 
the mznncr by sh lch  the eal.!mated ag- 
gregntc cost of the projctt c x i  bc deter- 
mlncd. It 1s expected thrrt p x J x . t  ccwtr. 
mill be acc*mulated ln sccor6,snce wit!i 
generally accepted account k z  piinclplcs 
and practfccs whkh arc c o ~ s l s t e n ~ y  
applied. 

(b) Except n3 set forth In pnragraph 
tc) of thls scctfon. renconcble and 
cutomnry costs paid by thz b o m w c r  
that  a re  dfrectiy connwied to t h e  project 
are generally permitted 111 cm~putlng Lhr: 
cstlmat?d nagr-atc project cost. Thc?e 
costs inc!ude, but are not limited to tlie 
fo11ov;lnz : 

(1) Em;l?o.vecr,' salorfes nnd mgm. 
conwltant fees and othcr ouki4e assis:- 
ance: 

(2) Iand  pxchnse or lccse pnpment-5. 
lncludlng reasonable real estite corn- 
missions : 

(3) EnEinccring fens, r.wv:ys. pluts, 
tltle 1nr;urnnce. rcco?i;?.: lrrs end le?:>r 
fecs inrurred In cm:leciiu:i 171th land 
acqulsl!!on : 

(4) 6!tt improvement?. site rcstoratfan 
nnd nlmxkwnLmt ccc ;L. !wccsi  roads anri 
fencing: 

( 5 )  Driil&g of cx]~brnt im vel:>. 
S h R l l o ~  hP.;b-Eo..v mr.l:l. C i A  ;Est. pro. 
ductlnr. wc! rrlnjcct1o:i wt-11;. 

( C ) Uui! ;!lncs. t.rms:i:'s ~ - : i  llnr ;, 
power lil:.:it cq:lipincr.t. I::?< lii:xchincry; 

(7) lY.xes ta be pain :a i'e::xsl, f3L:rc 
and locnl r;overnment n;:ciic:cs :;nd otlicr 
t3xkis ~~.~i~horl!.lcs: 

( 8 )  Xnr.~~=ncc nnd Smds of all typcz: 
(9) En;inccrlnr. r f':;iVI!Xll, crchltcc- 

turn1 nntl legal ftes IC!L; !:I connect;r):i 
with rklll!rx, ninchlwry re:wtion. dc- 

(10) 12r:cwch nnd Cm:!~.q~wnt neces- 
smy tocompletc thc pro!rct: 

(11) Prdcsslonnl m-vkei and fec: 
ncrcswrg to obtnln l l ccxcs  c x d  prmli? 
nnd to prrpnre cn~lr~1~7i~:itRl rc1m-t.x 
and dah:  

(12) Intcrcst costs clinrccd by tho 
lender: 

(13) Inkrcst  paymcnk to other laid- 
e n ;  

(14) Cwki lncurrc:? h; Uic borrower 
prior to opiiruvalo: c:?c ~ i x ; ~ ? t y  amw- 

Sfm. % C " l l I ~ ~ t t i ~ J ? i  Sll!! iriYt.;\ih:t1011: 
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ment UlOL fm directly in 00nnc~U011 wlvilh 
the m;=t: 

(13) Tcshnicd nnd aocio--omaomk in- 
form8Ucm dlssurJnatLaa coste: 

(16) Cats to provide sdt?cy and en- 
VfraPmenW pzvtcctlon equipment. fnclli- 
tles old serviccJ: 

(17) Trove1 and tranaportatbn cask: 
(18) Bond flnanclng costs and trustee 

fees: 
(19) Fees for royalties and licens’cs: 
(20) Costa associated with acquiring 

geophysical and other technlcd dab:  
(21) Financial nnd legal servlccs costa: 
(21) Costs to conlply with terms and 

conditions specified ln the cuwanty 
a reement  or requlred by reguinlioxls and 
Issuances by M e r a l .  Sate 8lld local gOV- 
ement egencies: and. 
(23) A contineency reserve. 
tc) Costa wNch nre not consldercd as 

project cmtJ and we excluded from the 
guamntecd portion of the loan nre Illus- 
trattd below: 

(1) Comrmnp organizational expenses: 
(2) Parent coworatlcn gencntl m d  nd- 

mLnL;tmtive expenses and othcr lxrent 
corporation assesments: 

(3) Dlvldends and profit shariiz to 
stockholders. employees and omcers: 

(4) Goodwill. franclllses. or trede or 
brand name costs: 

(5) Except ns provided in 790.31. fees 
and conlmtssioiu charged to the bor- 
rower for obtaining loam and Federal 
assistance: 

(6) Loan comrnltment fecs charged by 
lenders and flndels’ fees: 

(7) Expenses not psld or incurrcd by 
the borrower; 

( 8 )  Normal operating expenses ln- 
curred after zn initial period of start-up: 
rmd. 

(g) Costs t h r t  p.re excessive or arc not 
directly required to carry out the project. 

(d) Inndepcnucntly. or at the direction 
of lhe Adminl~trntor, the Maneger mas  
cause to be performed n revicm of W 
or all cast elements included by (:he bor- 
rower in the esl?mnkd aglcrmatc project 
cost The borrower shall make cvailable 
records and ouicr data necrsWY to Per- 
mlt the Xlanagcr to carry out silch re- 
view. In caryiliT: out th lc  resp3,nsibilitY. 
t h o  Mnnagcr r n ~ y  utilize emplcyes of 
Federal agenclcs or mny direct tbc? bor- 
rower to submit to a rrvicw performed 
by an independent public accountant or 
other compcknt authoritp. 

(e) When costs incurred prior to Ulc 
approval of Uie guanraty amerrucnt. IU 
providcd in pnramaph (b)(14) of thh 
sectlon. are included ln the cstlmated 
nggremte projwt cost. the borroacr mlll 
make avaibblc to auditors sclrctd by 
the Manngcr iinnncinl and ollrcr records 
necessary to cninplctc an  nudit of such 
costs If requcsLcd by the Mrrnwxr. 
g 790.23 Enviranmcntd cormiclcmtianr. 

(a) For R iroposcd project bclnI: nc- 
tlvely conzldrrrd €or a lonn m:irnnty for 
which an enviromuac:1tal ht;rlcmcnt or 
nceativc dctct~nlnation ha.. brcn pre- 
pared by n rcsponslolc Fkdvral ofilchl. 
the envlroiuiicntal sta tcmcnt or ncgnllve 
dctermlnstlon and supmrtdiy wscssmcnt 
W i l l  be utlll;ced by Ule Metlugcr and the 

RULES AND LEGUtARaPtO 

Admhbtsstar In CaXl&kXIng the envl- 
ronmcnt4 conspouence9 of the prof& 

(b) With m?ect lo project k;:ng 
cons ldu rd  act ive ly  for B loan wmfs 

is not nppllcable. the r.:nnnRCr. in nczord- 
ance with 10 CPR P u t  711. &hnU MCSB 
the potcntlal effect of all phmwce of the 
project, on the humsn cnvirwacnt. in- 
cludins but not llmlted to &h and other 
aquntic resources, sIlflIfe hsbltat and 
populations. aesthetic.. rccrcatlon. air 
and aa lc r  quality, land we. mid O u e r  
resources h the arcs. This nsessrnent 
will additionally consider. when appro- 
priate to the project, the potential im- 
pact on the environment from the coli- 
struction of power plnntr end tmnsmts- 
sion 1bycs wMch mny later be requlrcd 
but are not lncluded in the project. 

(1) To aid ln the nhove Rslrssmcnt 
the Idana~er  may reclucst the views and 
recommeiidations of Fedeml. 8t3t-e. and 
local government agencim. cnvironmen- 
taI and industrial or;rtnizaUons. and 
othcrs: .nM. when appropriate. KCZJ h9ld 
public b u s  after rivb: dua notkc. 

(2) I f ,  QL a result cr the above &W.-G..- 
ment. the L S a u e r  detumbes  that t!!e 
proposed project will hRVa a mtent1el:Y 
sipnlrcant cffect on the qualltp of We 
humon cnWormcnt. f ! !  action on thc 
yaran ty  appllcntion bholl be held in 
nbeynnce until nn enrk-onmental s t a t e -  
ment in accordance wit.h section 1172 
(2)tr) of the Natione! Environmental 
Pollc; Act of 19S9 has becn prcpcrlwi and 
lssurd b? the re-wns!hle Federal of!lcinl. 

(3) If  the Mznagcr deterrr.lnes that the 
proi:es& project vi11 not have a potm- 
tlall? kf,%acant effecL on the quality of 
the human environmcnt. R ncgntive dr- 
termination shall be prepared by the 
Mznngcr and submlt?pd. top.?ther r1t.h 
thc n.?sesment., to the Admtnlstrntor 
prior to An31 sct.ion on the guRrmW Ln- 
plketlon. The ncmtive determinatfon to- 
gether rlth docummtf.tion supporting 
that dctermlnntlon PhnU he kcpt on flle 
by the Mnnaper. Er.vironmenk1 N-W- 
n r n b  and neantlve dri.rmli>at!Onr: pre- 
p r c d  in compliance mltii thte regulstion 

mrnt Rooms. 
( r r  Each lom punrnnb agreement 

~11311 ‘aclude the following eenerzil t e r m  
nud conditlons for the protectlon of the 
environmzlt : 

(1) the horrower shnll comply with nll 
npplicnble k’cderal. S t ~ t e  and local re- 
qulrcincnts trjth resuect to the contrcd 
of air. land, water. and nolse pollutlon. 
In the Rbsence of rccluircnents. t he  h f m -  
nycr. nIt5r consultation wlth approprlntc 
rodcral. Statc. nnd local govcrnnicnt 
a ~ a i c f m .  may rccorirrrmid requircmcrits 
fo r  tlic Admlnistmlot’s consfdcrntfon nnd 
the borrower shall comply with srich 
rwwrcmcnts BS are npprovcd by the 
Ad tntnistrator. 

( 3 )  T h e  borroa-cr. in udditlon Lo nnp 
othpr cction rmauirrd by Rdcrnl. State 
or IwRI. rcqulrcnici:Lq. or rqquircmcn!.~ 
est:ihlbhed by the AdmlnlstrRtor. or 
con:’,iUons set fort11 In lease Lwucd by 
an aucnco of the FcderaI govcmmcnt, 
shall  tnkc the followlng apcclQc nctlms: 

fOr Whl& W r C T t b E h  in) Of a? -don 

sh3l.l b? plRCt?d h LTDA Public VOCU- 

Pa7 178 

(For PUIM)’IM of thls nnrncmnh the fu>- 
propriatc Rwncy 03:hI means the M t n -  
suer for projwcts ennductd on ~ r i v a t c  
or State-ou-ned land. a d  the Head of R 
Prdrral .agency for projects conducted 
0111 nny land ndmlnlstcred by any nfencj 
of the Federal fiovcrnment.) 

(1) Conduct operations in such n mrui- 
ncr as to min- dtsturbrncc t o  VCEC- 
tetlon. drabage chonnels and strenm- 
brinks. m d  employ riucb soil and re- 
mwce conscrvallon md prokction meas- 
urcs QT ILTC deemed necevary by the 
npproprinte agency oiecial: 

( i i )  Remove or dlspose of all aastc 
gencratcd in conncction a-ith the project 
in B manner acceptable tc, the nppropri- 
ate agency dlcird: 

(ill) Take d l  rcaconnble prccautlons 
necessary to mlnimlze to the mnximuni 
cxtcnt prxticirble l ~ n d  subsidence or 
seismic nctivity which could rfsclt from 
the projcct, includfna the tflhins cf meas- 
ures to monitor orwittiom for lnnd 
~ubs!dmce and sc!smie ncttvity and. when 
requczt~d kv tke n::r.ropristc prency of- 
ficlnl. m3ke nvniinblc records ot all 
monitorinr: nct,lri:irs: 

(iv) Tnke a?sthet.Irs Into acroiint ln 
the p:annir,g. dcslgn, and construction of 
facilities: 

tv) Employ such mcaSuree ~ r ,  R r C  
dccmed nrwss3ry by tho r.?vrouriatc 
scency official LO protect Pzh and wild- 
life and he ir  habitat: 

( v i )  Conduct ~.ctlcitles on k n o m  or 
suspc:ted nrcheoloeical: paleontolorrical. 
or historical 61- ln accordsnce with 
speci3c instructlons issued bp tbe ap- 
propria+& arrency otc,cial: 

(VU) Pmvide. in a tknely n-Rnner. for 
the reasomblc rcstorntlon of all dis- 
turbed lands, hidudin8 the plucCinR of 
abmdozd ~cclls: and promvtly eaploy 
corrrct i w  meesuros vhcncrcr cdrcrso 
cnrironr,lcnt.nl eflects excecd t!iwo cx- 
pectrd: and, 

tv!ii) E.?rJoy such cti-ier mprwres as 
nre <-?mer! nw?ssrrr; hv Ihc awmyriatc 
agency ofllclal to protpct the qnality of 
thc h u z a n  envtronment. 

(d)  mr profrc:s canducied or, privatc 
or State-onmsd Innd: 

(1) kc,r,urixi~ cornpllmce will! the re- 
quircmc::l.s set forth in pzrnsmph (b) of 
this section ~ h n l l  be the rewonribllity of 
the rA,lnno~cr. who may utilize crserts 
from Fcdcnl sacncics. Na!lonnA Libora- 
toric- or private Arms, find shall hero 
accr-qs to rmwta prepart-d 119 the bor- 
rower in eom~linnce wlth rrpui:rmcnts 
impowd by rpderal, State and local gov- 
crnmcnt arrencia. 

(2,  T i c  borraa-er shnll subinit, M nn- 
nun1 rrpnrt to the Icrider 2nd lhc Man- 
scer civiiic a full nccmnt  of actions 
taken to co.?lp!y udth the rrouircliicnts 
set forth in p a r u m o h  (c) of th i s  scctlon. 

(e) For projcas to bc co:iducLed on 
any lnnd administered by M aficncy of 
the Frr!cml rrovcmment: 

(1) Acsuring complianrc Kitti snfetr 
and c y x t i n g  nm-rduxs mid cn:lroi:- 
mnnt?.l $irctclcti?n -pqlli?mKi-qt.s ‘.L-nll be 
thc i c ;m~i:il!~i?i:y of th-  :i-:r-- \ ,  .. 
Federal nirncy or o rcprcxs.:tivc ~ :: 

thorizcd 1); thc Head o l  that ncncy. 
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(2) The borrower &hall provfde to Lie 
lender and tlie Manager B copy ai c.oh 
annunl cnvironmcntol compllonce repcwt 
prcpnred by thc borrower in accordnnco 
with rcnulations 1iif.ued by the approprl- 
ate Ftdrral agency. 

(I)  Nothing in thls regulation shall 
be construed to modify requlrementa im- 
posed on the borrower or lender by Fed- 
ernl. Stnte and local government acen- 
dcs  in connection with permits, llcenscs, 
or other authorbation to conduct or fl- 
nnncc gcothermnl nctlvitics. 
6 790.24 Mandatory purchrrc of flood 

The Flood Dkastcr Protection Act of 
1073 (Pub. L. 92-234) may require pur- 
chase by the borrower of m o d  lnsurnnce 
as a conditlon of rcceivlng a guaranty 
on loans for acquisition or construction 
Purl>oses in Rn identined flood plnin men 
having spccial flood hazards. Questions 
emanating from boi-rowels or lenders 
regarding complisncc witli provisions of 
the Flood Disaster Protection Act and 
guldcllnrs of the Fcdeixl Insurance Ad- 
ministration will be referred to the Man- 
agcr. When thc purchase of Aood insur- 
ance ls required. as finally determined 
by the Manager. such casts can be :n- 
cluded by the borrower in the cstimated 
npgrcgntc project cost. 

Subpart C-Servicing and Closing 
8 790.30 

Lonn guaranty amecmcnts approved 
In accordance with this regulation shall 
provide that: 

(a )  The lender shall exercisc such care 
and diligence in the:dlsbursement. s en -  
Icing. and collection of the loan RS would 
be excrcised by a rcasonnble and prudent 
lender in dealing with a loan wlthout 
gunmnty: 

tb) The loan agreement shall provide 
the custoinary pcriod of grnce for the 
making of any payment of prlnclpal or 
intercat. Howcver, the lender shall not 
grant to the borrowcr any further exten- 
sion of time over md above nrry perlod 
af grace for the making of any payment 
In whole or In part under the loan 
ngreement without t h e  prior writt.cn 
consent of the Mannncr : 

( c )  The lender shall notify thc Mnn- 
ngcr in mitint? without delay: 

(1) That the first disbursement Is 
rendy to be mnde. toacther with cvidcncc 
from the borrower that the projwt h m  
commcnccd or IS n b u t  to comrncnce: 

(2) Monthly, or n t  other ameect upon 
Intervals, of tlic date nnd amount of 
cnch subsequent disbursement under the 
lonn : 

(3 )  Of nny non-payment by the bor- 
rower of princiixil or inkrest ns rcqulred 
by tlie lonn agrrcrncnt. lf such non- 
pnymcnt Is not curcd withln tlic grace 
pcriocl. together with evldcnce of ai>- 
pro1lrint.c notific:rtions made by tlie Icnd- 
cr to  Uic borrower: 

( 4 )  Of nny fnilurc. known to thc lcnd- 
rr. by nn lntendcd soifr~e of c a P l a  to 
honor lls comniltmcnt: 

1 5 )  of (my fnllurc by the borrower, 
known to thc Irndcr. to comply with 

inmuranre. 

LO HI^ newiring by lender. 

trims and conditions ns set forth in the 

RULES AND REOUUTIONS 

1- sureemant or survanty smwment; 
or. 

( 6 )  When the leader believen t b t  the 
borrower may not bt) able to meet any 
future scheduled payment of prlDelpnl 
or Interest. 

(d) In the event the lcndcr rctaihc the 
option to accelarate payment of tliebor- 
rower's Indebtednw. the lender ahall 
not do so wlthout the prlor written con- 
sent of the Mannuer. 

(e) If the guaranty amcement so pro- 
vida. the loan agreement =Ill permit 
the borrower to defer payments of prln- 
cipal until such Ume that income from 
the project Is sumcient lo meet thb 
obllaotion. 

( f )  Lenders will submlt to the m n -  
Mer periodic flnanclcl stntements that 
report the status and condition of cnch 
loan guaranteed under tbis regulation. 
The M.mnEer will prescribe the fre- 
quency, format and content of such 
statemenls. However. a report on esch 
loan guaranty Weemcnt entered lnto 
under thls regulation shall. 8s a mini- 
mum, be submitted to the Erlanfwcr an- 
nually on the annlversrrry date of the  
gusranty agreement. FLewrts rill be fur- 
nlshect to the Manngcr until such time as 
the guarnnteed portion of the loan or 
interest assistance la repaid. 

790.31 Uocr chawc. 
(a) A u52r c h m e  wlll be collected an- 

nually from the lender bnnposed on the 
guaranteed portion of the lorn md com- 
puted a t  a rate to be sct forth in the 
guaranty agreement. Thc rnte shall be 
lmmsect on the mticipnted averam 
aniount of the guaranteed portion of the 
loan that Is estimated to be ouktandhlE 
durlng thc ycar. The uwr charge mny be 
Fused to the borrower by the lender nnd 
in such instances may bc included in the 
projcct cost. 

tb) A t  the tfme the 6mamnt.y flmce- 
ment is closed, Bo set fortli ln I 790.46td). 
the lender shall prcscnt to the Ldmnurr 
payment of the first pmr's iwr chnrae. 
Subseqricnt payments of L!e charge W i l l  
be made by the lender on the amlversnry 
date of closing. If interest n..;sistance Is in 
effect, pasments of t l i h  charKe, lf P L V C ~  
by the lcndcr to the borroxcr. will be de- 
ferrcd for the term of tlic interest assist- 
ance M i i t r U C t .  

(c) n i c  Admintstntor nnnua11y wlll 
evnluate wlicthcr thc iwcr charge rntc 
being lmpohtd is sulIkie:it to cover antlc- 
lpatcd ndmlnlstmtlve. dcinult and in- 
terest asslhtmce costs nad. when Rppro- 
prlate. establish (L rcvtscd rnte to bc 
applicd to new guarnnty r.sreemenls. 

opnicllt Fund. 

(a) A5 provlded In Em. 304(a' 
L. 93-410. there h cstnhlisher 
Treasury of the Unitocl St.nteS 
thermal Rcsources Dmrlopmci 
(hcrelnafter rcfcrrcd tn n.5 Uie 
whlch Is  nvnilable to Uic Admli 
in cnrrylng oul the lonri Rilnrn 
lntercst mslstnncc prwrnm cnntc 
by tlils renilntlon. liidirciinp the 
of ndmlnlstmtlve expcixes lnc 
conncctlon therewith 
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(b) AppmprhtiOna to the P V n A  ti: 

are made avalleblc through legidation. 4 :  

m p o m r n h  marlc by bornrnm in e:- 
cordance wlth t e n  nnd conditiori ! 
interest hssistnncc contracts. or a m o : ~ +  
returned to the Unlted E t a b  thro:'. 
recoverles by the U.6. Atbrnep Omrr;: 
tu- provlded In II 790.8, and not dtsJursc 
ln nccordance therewith, shall. exccc?.: . 
otherwise provlded by law, be nvnllabli. f .- 
the Adminlstratar for the pnymcnt 
lenders of princiy>sl and interest on RII?.:- 
anty rrureements and interest a s k l a n r  
contracts mnde in accordance With t:: 
regulation. In addltion, balnnces in t i , -  
Fund may be used for necessary admfni- 
tntive expenses incurred by ERDA c: 
othcr Pedernl wencies ectlng pu i iu  
to ERDA direction in carrying out 
provisions of this renulation. 

tc) In  the event of a defnult. the Maii- 
ager may eiitcr lnto contracts BS zf- 
qulred to preserve the colhteral for ti:- 
loan and to cdmplctct unful;Ulcd eni'tror: 
mental requirements. The cost of FUC. 
contracts may bc charged ta the Fur:! 

(d) In the event that  Inkrest rcs:s!- 
nnce payments and defnult pwmen:.; c.- 
haiist balnriccs in the Pmd,  the Admi::- 
istrator wlll promptly seck to obtain c::- 
promiations as arc'authorized. 

(e) Moneys in the Fund not need=..' 
for current opccrations mag. witn ti:. 
approval of thc Secretary of the Tw.-' - 
ury. be invcsted in bonds or other ot.;',- 
Rations of, or guarantees by, the U!;i?:-. 
States. 

( I )  Not less t h n n  ten percent of tk~ 
nniount avRilsblr for loan guarimt<-- 
during a Ascal yczr will be allocatrd 
cunrantecs on loans to small Public a?. 
private utilitirs nnd small hidwendcr?::. 
owned and operated buslnrs~es, as i. 
fined in 0 790.5. The Adminkt.mtor. 7 
his discretlon. : m y  adjust the rt:loco:'~ 
rcservcd for small concerns. To t h e  : - 
tent that g:u:icrantxs 011 loans to Otml!,:. 
small concerns are not. issued wlthln ! 
months follox*'inl: thc Degirnlnr: of e:!: 
Ascal pear, the iii:corr.mi:ted nllointk.. 
of loan guarp.ntces for snia!l C O k l C O X  
at the discretion ai  the AdmfiiLstrt.t,- 
mag kcomc nrali:\blc on nn rinrestriclr 
basis. 

?30.33 Projcct monitoririK. 
Thc guaranty zrrccmcnt ~liall prov!;' 

t h t  cmplnyecs and rcprescntativcs 
ERDA shall. with the Mnnngcr's 2.: - 
provnl. h7.w iiccrss to the project SI, 
'me  lcndcr. lo  ti:c extent. lnKfil1 G : 
wlthin its cc7ntml. nnd borrorcr will ?"- 
sure avnil~tl~lllty of informnt.ion rclatr. 
to the projrct ns is nrcrssnry to Prn?:: 
the Manitccr to dcterminc technic. 
profmw, sowxinrss of flnnt;-inl cnnc!: 
tlon. Innnn:!rmcnt stnbllity. coniplin 11, 
with cnvironnimtil )iroWctlon rcullilr- 
mcnts. nnd oLhcr rnatt.cn lwrtincnt 1- 
the mxunntY. 
5 790.34 h n n  cli*:,iirrenrnta by Icnclm 

Unlcs othrmisc provldrtl in thc cu:. i-. 
nnty nmc*rmrnt. thc lcndrr slinll nc 
mnkc nnp dbburscment on the 10% 
untI1: 
(a) S t  hns fol lowd notiflcnttofi rt'. 

qii1rcrnent.s N sct forth ln 790.30(C! ( 1  

iY, MIY 16. lV7b 
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ala (2s and haa recelved wrltk+ Dotice 
fmm the LmaneT th3t dtsbr?ysement k 
approved: rind. 
(b) It hse rcccived from I h e  brrower 

se&facbry  documentnrp ev ldwe.  as 
prwidcd ln D 700.3b. Uiat funds r w u w k d  

be uscd b pny thc borrower's costs 
Lncurred or to be incurred for thc Project. 
8 790.35 SntirCactory doeurnentar). cvl- 

The pOrrowcr shall furribla to the 
lender a writtcn stitemcnt in support 
of tach rcqucst by UIC borrower for loan 
disbursements. scttiiig forth in such de- 
tail 6 s  the lendcr or hlnnagcr mey re- 
quire the purposcs for whicS disburse- 
ment Ls requcsted and nil attcstatlon that 
such disbursements \{-ill be used only for 
such purposcs. Signnturc on thc reclucst- 
ing document shall be niadc by B Person 
authorized to ordcr the expcnditurc Of 
the borrower's funds. 
s 790.36 Witlidrnnl nf gunrn~it~. 

(a) The Adniinlstmtor. may, upon thc 
wrltten recommrndatioii of the Manager. 
kminatc the guaranty by \,?Itten notice 
to the lendcr and the borrower If the 
Manager nnds that: 

(1) Initiation of activity on the project 
has not occurred within the perfod of 
time set fbrth In the guaranty ageement. 
Within sixty days after termination un- 
der this clrcmstnnce. thc hIonRper shall 
reimburse to the lender the full  amount 
of the user charge pald by the lender if 
the charge has not been pilssed to the 
borrower; 

(2) Thcre b non-cornpllnnre on the 
part of the borrower or Ihc Iendcr with 
material terms and conditions set forth 
in elthcr the loan ngrccmrnt or the guar- 
anty agcemcnt, oilier t h m  those con- 
cernlng hitietion of activity as rcferred 
to in parRvaph ( 8 )  (1) of thls section; or, 

(3) Tiare Is Inilure by the borrower 
to acquire czpltal fro= intcnded sourccs, 
as provided in 4 790.21(11) (161, and thc 
borrower Is unable to acq'dre nlternate 
sources within a recionzble Urn as niay 
be approved by the hf i"ager. 
(b) If the borrowcr tnds to ZCQUke 

capital from IntenCeu ilr altcrmte 
sourccs, or falls to C G . ~ : I I ,  oith matciizl 
terms and conditlons :d forth in tlic 
loan or guaranty agrcerncnt. tho Men- 
ager shall notlfy Uic boxower and the 
lender thzt the guaranty may l x  reduced 
to the amount that h:s bern dlsburscd 
by the lender as of tlic dstc of thc noticc. 
Disburscmcnts made by the lcnder nftcr 
such notiflcntlon Is received WU not be 
covered by a guaranty. 

(c) If the lendcr fails to comply w i t h  
any matcrinl tcrrn or condition sct forth 
In the maranty or loan rcrccmciit, the 
guaranty may be tcrniinntcd. Notirc OC 
the Mntinger's flntl~n:: that a mnti?9nl 
tcrni has not bctn compllcd with shall 
be servcd by thc Mnnamr upon thc bm- 
rowcr ftnd the Icmicr. l.'ollonlng nGtit1- 
cslion, the borrowcr \!ill IC nlloued rcn- 
miiablc time to ncqulrc n subslitiitc 
lender thnt Is cnpnblc of coiiiplyinr: with 
provlxlons In this rci?ulaLion. I f  the imr- 
rower obt nins a suJ;*.tiLiitc lcndcr s n t w  
lactory l o  thc Adinlnistrutor, a iiciv 
guaranty agreement will be ncgotintcd. 

d c m .  

RULES AND REGULATtONS 

Upon ISwmce of tkc new Punrsnty to 
the substitute lenclcr. Uie orjgitinl lsnder 
shell be reimbursed by 1-lie bonower for 
unpaid p r u p a l  outstanding ruid BC.- 
crued luterest. 
9 790.37 Default n t d  demand. 

to) If the borronm dc!nults in niakicg 
paymait of prlncipul or Interest williin 
tlic time period ollowcd in fi9O.Sntc) 
(3)  Rnd t.ha lendcr tins complfcd. uith 
the rcquircmcnts plncrd on It ns set lortli 
in 0 5  790.30 nnd 7C3.34. t h e  1cn:ler mas 
niakc deninnd I n  W i i t i i i g  upoil thc hlnna- 
ger for pagnient yursiiant to the guar- 
anty, subject to tlic conditloiu dcscrihcd 
in  paragraphs (b). (c) nnd (d) of this 
scrtion. 

t b )  Th Mannrcr shall. pursunnt t o  
tlic provlsions of f 790.7. dctcrmliir 
whether an interest asslntnncc contfrict 
sliall bc executed. In the cvciit t h n l  in- 
terest assistance is not nnrrantcd. tht 
Manager shall so' nolify the Ad:i?inis- 
trator and thc lender. The lender sha!l 
make available wilhout delay such doc- 
umeiits and certifications [IS the Mana- 
ger map rcasonsbly requ!re evir!rx?cing 
thc lender's cornplimce ni1.h noV? I .  ctl- 
tion provisions of the guaranty ngrec- 
nient. 

(c) Upon default by the borronw Rnd 
notification by thc lends ,  nnd to thc 
cxtcnt t h n t  sukicicnt reserves esist in 
the Geothermal Kcsources DcvelcFment 
Fund: ti) upon approvnl of the Admni- 
Istrator, the Mnnagcr shall. within sixt.y 
days after receipt of such documcnts. 
pay to t k  Ixiacr on Q proportioliate 
basis or ir, full, c!iichevw t h e  guaranty 
agraemcnt p-ovkks, the punrznttred 
anourit of uiinid principal ecd ac- 
crued interest outsta~idhp ct  tlir Late of 
default; snd (iii during tile pcrioci be- 
gfnuing from receipt of such cic-!ments 
and until geyrncnt is made by the hlana- 
ger. intcrcst pnyable by tlle Unlkd Shtes 
will accrue on t!ie (Narnntccd dcbt. nt a 
rate to be dctexnined by t.!ie Eecrctr-w 
of tlie Trcrcmy 'dkisg iiita considvation 
current average mtrkct yieltis on out- 
standing short-term Tressurn tecl;:-ities. 

(d) ?Be le?ldzr shiill. conci!rrc-iitly 
with payment in fcll of 311 am0111;Ls KURT- 
antccd by t.32 Wnixd S*&kz. ~ c i m  to 
the Unit& Sa te s  and trwxfer mid de- 
l i ver  to thc biain6er tlic Ionti d c c v m ~ t s ,  
toecthcr ui;h a?i coll&ral c1oc:inients 
evldeneina uny and rJ1 securi~y lor and 
guzranlccs of the loan thcn held by the 
leiider as set forth in tlie l o w  or mar- 
outy rgrcemcz& 

730.38 Prcrrsr!ion of colluf--".L 
Upon deliullt by the bommer, tlic 

lio!dcr of collclcral nssociatcd wilh the 
projcct sluill t.a!:c ottiotis such ns thc 
F.f,umgcr m?y rt%onably rcquirc ta pro- 
vid? for the rare. preservaliori, nnd mnln- 
knanced~ such collatcral so RP. to achieve 
nuxiinurn rmoveiy upon liqiildntion of c 
co!laternl. sccurity ~ l t l  ~ i i n r r a ' i l p ~ ~  for 
the loan. Except as providcd iri 9 s  790.37 
nnd 790.40, the lendcr shall not waive or 
rc!inqulsh, nltlwut thc colt.wnt o! thc 
Manager. iwy ccjlnternl or mnri,nty for 
the loan to which tlic Coscrn:nclit would 
be subro::ntctl uuon pnyniciiL uiidcr Uie 
guaranty ir~rccinctit to thc Icndcr. 

s7Q6.39 Trralnictit of paymeata. 
Wlwn tlic lender holds a guaranlecd 

and.~ni~i-~;usiRnt&. portion of D losn. 
parriiciits o f  pdncipzl mrde by the bor- 
mwei In wordmice vilii the lorbil agree- 
mciit-bhnll bc aprdied by thc lciidcr t.u 
reduce .Uic yarnnteed and non-ninr- 
nntrrd mrtlons of the loan on R propor- 
t!oiiriFc basis. 
(i 799.10' . Aesigntiient and inrontestnlij- 

I I Y .  

tal Except as niay bc rcquircd by l n r ,  
Lhe lciidcr may msim to :.nothcr lendcr 
ri$iit.s .and obliRalions ux!cr the laz? or 
gunrnnty aprcement only with the prior 
writ tFn roiircnt of the Administrator. 

tb )  The lciidcr niny Provide othcr 
lcndcrs. with mrtiripntin:: shares in t:ic 
loan , t i thout the prior consent of the 
Adininistator. Writtcil notice shall he 
fiivcn' by the lendcr to the Xianager an6 
thc bo:ro:ver \*:hcrt participating s1in.m~ 
are -so Imvidcd. Roacvcr. thc origin::l 
lender shali cocri~iluc. to be responsible for 
a i d  perform the provisions of the guar- 
:c tv  ajiict?mezt pcrt?.irln'=; to the lendcr. 
um.ic.js t.he Xdmi.ustr:~tor approves a sub- 
stitute lender. 

cc) The guaranty anreanent shall hc 
conclusive cyidence thr t t k c  C U B X I I ~ V  
and .the utrdcrlying l m n  arc in com- 
pliance r-ith the p r o ~ i s l o ~ ~ s  Of Pub. L. 
93--4:0 nnd this regulation. and that such 
1ur.n has brcn cpprowd nnci is lccn: :,s 
t c  prlnci;:sl an:! iiiierrst and other terms. 
6ac!i B cu.unntv shall bc w!id  and ic -  
rontcsshic by thc Government. excrpt 
f m  irzud or misrepresentation by t h e  
holdcr of the obligation. 
8 730.41 Surviv:il of gtiarati;. agrr*- 

111 cnt. 
Thc puaranty nerec.mr:it shall %c, biiirf- 

in!: upsii the lender, the borrov:er at?C 
thc AdrninktrJt,Or and upon their suf- 
cewxs  31x3 .x=sItmns and shdl sursicc pnj - 
mrnL hy t t c  Ui?iicc! Sat rs .  No dclny c: 
isUur: of the Ad;:iinistraLo:. or the Mal; 
a;:ci' in t i e  exercise of m y  right c: 
remedy and no singlc cr partial exerch 
of R r y  such right or reniedv s':311 IXP- 
clude any furthcr exercise thereof; ciii:i 
uo nction takcu or omitted by the A d -  
nlinF<trntoi or thc h!nnagcr shall 1~ 
d?clnrd n nalvrr of ally such r!ght P;' 
rcrncdy. 

193.13 .Seccrity rrrprrt to bar- 

Each lorn gunmiitr~ci iindcr thls rq:C- 
lation cill be secured by JICILS or asip.17 - 
n x n k  of rights in s iccts  xsocinted witl: 
the projcct. o r  such otlicr rccurity 
Rcci i n  thp fiunrmty Prrremtiit as m.::: 
hc rcnsonnbly rcquircd to protcc:. t n r  
intcrc.sts of the Unlrcd Fiattx. Upon ?P- 
fn:i;t  hy the borrowrr. ns set forth i 
8 793.8. t.he Attorncy CvrnPr31 will ::rf : 
rccmrcry from tlic n.:rcts of :lie harrow:- 
t l i n l  nrrs nssocintctl w i t h  the projcct G: 
silccifictl in the cu:unnB nerccmcnt. 
5 790.13 Other Fc~?rrzI n*:rirtnnrr. 

f:i) Nothlng l? thls rcgulaUon 6hr.': 
bc in!.t*rprrted Lo c!crig or limit the b:,:-- 
ro?:rr?i rli:ht to :;cck and obtain oii, 
Izirclornl tliinnci:t! ~ ~ ~ : b l n t i a c  ( c . ~ . ,  c m -  

r o w ~ ~ ' ~  asart+. 
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21440 RULES AND rEGULAl?ONS 

(a) When u1 amllcatlon for !a loan 
pxucnty haa bcvn nrm-oved by the Ad- 
mlnlotrttor. the b t a t ~ ~ ~ w r  will so notify 
the lciidcr and the borromr luyd pro- 
vide tlicm with a com of the pdDposed 
gunrnnty agreement. t 

(b)  A preclasing conference WI11 be 
maiiaed by the  Nanhier. If thclendcr 
or borrowcr nqucsta one. to t h C  
tcrms and conditloirs conta the 
guaranty ngreemcnt. 

(c) IWQUCSU by the lender cg bor- 
rower for modiilcatlon of the tcnhs and 
conditions set forth ln the guaranty 
agreement shaU be submitted b the 
Manager. supported by such documenta- 
tion aiid fncts as would justify Ihe re- 
aucsis. 

(d) Iinmedlately aZter anreedent to 
terms and condltlons, the M8naadr shall 
arrange wi th  the l e ~ d e r  and the bor- 
rower for the prepnration and r m e w  of 
ncccssary documents and nrrree tlpon a 
dnte for executlon of thc ywmlyiagree- 
ment and payment of the user chW$rge. 
8 790.46 Sospendon, termbat n or 

canecuetion or o?cratinna or tmciue- 
tion on Cderoi I A ~  adniinirtprcd by 
tile S r u e ~ y  of the ln~erior. 

(a) The hiannger she11 inform b e  SU- 
pervlsor (as delhed ln 30 CrFR 270.2tc) ) 
when a loan guaranty b approred ln- 
volvhig a Federal Icsse, GO as to provide 
for future coordination of t h e  loaii 
gunrexity program and lesse admihistra- 
tion. 

4b) Under rcmlations issued by the 
De]inrtme:it of Intsior.  a IeeGqholder 
may. ps provided ln 43 ClT 3205.+8 and 
30 CF? 270.17. apply for cuspengion of 
operatiorIs or production, or both, under 
a producing geotliennnl lease bor for 
relief from any drilllac cr produbng re- 
auiremcnts of such a lease). When e loan 
guarcnty has been ksued unddr thb 
regulotioii for a projcct to be coqducted 
by a qualirled b O n 0 7 J C r  who b B leesee 
undcr Uic above cited r c ~ l a t l o n .  @e bor- 
rower chall submit tnc  sUSP€rIsibn ap- 
plication to the Mansscr. toltcthqr wl th  
a statcment settlng forth complete In- 
formstion sliow.tnc t!x ciicct of su h FUS- 
pciclon on thc borrororr's sbllib 4 com- 
ply w1.a terns and coi:ditions set forth 
in thc losn .sgreenc>t. The Manarrer a l l l  
notify the borrower lii tliace sib!~tlo~la 
when rpproval of Cic rwlicatlon mizlit 
CR?%C clcfault by the borrower. h c e ~ f  
Irr cnses where polcnt!d envbonmcntd 
salcly or reservoir doslogs la lmrainer t. 
thc borrower shall obU!ii the Mn'Ir-!m's 
approval prior to csttrn~Wng a auspcii- 
slon rppllmtlon to thc LiuDervlsor. 

(c) 43 CFR 3204.3 rcrjulrcs th8.t cnch 
gcotliermal lease I s u N  by the KQpCrt- 
mcnt of the Intcrhr pmride for th3 
readjustment of kr i im and conditions at 
not less than 10-ycnr intcrvsls becln- 
nlng 10 years after the date geot3crnial 
stem la produced. Wiien a gunrsnty 
under thla regulat!o?l h m  been hued for 
a h n n  on a projcct to be conducted by 
a borrower who b a lessee, a d  UIC bo+ 

13ans). However. the btol  amount of 
Federal flnmcinl ru?aiStacce. lndudlnn 
g~r~rannlres made u r d a  Ulk, racuintlon, 
obtained by thc borrower tor the project, 
shdl not cxcccd 75 percent of the e&- 
mnted aggregate cost of the project to 
be undertaken by the borrower. 

(b) Afkr closing of the loen RuarantY 
acrccment. the borrower will not under- 
take a n y  work in connection wlt!! the 
project (by contrnct or mt) for R Fed- 
ernl agency without the Mannser's writ- 
ten finding Uint pcrformnnce of the work 
will not ndvcrsely affect the borrower's 
ability to compLp with pertlnent terms 
and conditions In the loan and gunranty 
agreement. 
5 790.44 Pnirnt and proprietary righu. 

(a) PaLents and other pn~prlctarg 
rlghts accruing to Wle borrower and re- 
sulting from the project will rcmnin wlth 
tlu boimwer. exccpt RS such rights shall 
be, in the cnse of default, trmtcd RS proj- 
ect assets In RcCOid;dAnce wi th  terms axid 
conditions in the msranty agreement. 

(b) "lie yarnnty  fmeelcent runy pro- 
vide that patents or o!hcr yropdctsrlv In- 
tellcctual property rights utilbed in or  
resulting from the pmject. which are 
owned or controlled by the hmau. 
shrcll be made avAJlable to other domestic 
parties upon reasonable terms and con- 
ditions which protmt the corrtldentlality 
of infomintion. if such nction is deter- 
mined by the Adminkitrator to be In the 
public Intercst. This requirement will not 
be nceded where the principal purpose 
of the loan ta bc guamnteed Is b ULLize 
geneinllp nvailable technology ta deter- 
mine nnd ernlunte R new geothermal re- 
source base, or the acquisition of rlghtr 
In geothermal resources. 

(c) Where the prlnclpsl purpose of the 
loan ls for research nnd development wi th  
respect to extisction and uMization 
technolodcs. or for the development or 
demonstralion of iicw and UnlQiie fncili- 
ties or equlpmcnt, the requirements for 
mnking patents nnd other propdetarp 
intellectual property avnllable to other 
domcstlc p ~ r t i e s  &dl normally bc in- 
cluded in the y a m n t y  aRrccmcnt unless 
the Admlnlxtrstor determines, upon thc 
rccommendztion of the Mane(rer, that 
6uch implementdion would either oeri- 

oanduct the project serious& tml#tr the 
brrower's abi!lty b malntnln o marke t  
plnee m u r e ,  o r  be intomistent nilh the 
borrower's pre-existing contractur! ob- 
Ugatlons. Thc Admlnlstrator's drtcnnl- 
nation on this mntter shall lncludc ton- 
sldcmtlon of wlicUier attalnmait of the 
objectives of t?ic gmtheh731 lorn guar- 
anty pmgmm. RS set fort'\ ln E 7902. will 
be adversely nffIected by Ulk requln- 
mat.  
Q 790.45 Clwing. 

ously lmpnlr thc bomwcr's ObiUtY to 

Tha major act iv i t l~s  IeadlnR to the 
claslng of the guarpnty a m e n t  ln- 
cludo the f0UolFine: 

rower file6 M cbjectlan to m y  pzcrpap~:: 
readjustment wltli the Ant.tmrii-.-:d WAcc: 
(as denned In 43 CFX 3600.(2-?.(f) a c c : : ~  
of lhe objection slinll be 6ubmit.icd with- 
out delay by thc borrower Lo Lhe ban- 
ager. The Xanager shall fon -ml  a COPY 
of the objection to thasn lew!eta con- 
a rncd ,  and shall consult with the Au- 
thorlzed OIUcer reaardlna P)W fhal ne- 
tlon by the Authorized OLiccr whlcii 
might terminnte the Imse. The Manaac!' 
shall prepare an aaeqsrncnt 011 thc eflect 
of the propxcd rendiuatment or lcnx 
terms and condltlons that w x l d  cub- 

comply with tlic terms and coiid:tions scl 
forth in me lorn ancement. The h f m -  
ager shall forward his wessment i11 
writing to the Admkhtrator, thc Au- 
thorized OOtccr Rnd the Sul?erVisor. 

(d) Upon receipt by thr. lesee of mi- 
tice of a proposed cnncclIzt!cn of a lmtc 
by the Authorized 05cer.  the Ic?sec w!Cli 
a loan guaraiitced undcr thls rczulat!on 
wlll provlde thc M!?a;itcRer and the lender 
wlth notice of such propwed action. 
Uponreceipt of such notke i1.c ?FCnager 
will consult with the S!I;P.N~ZC~ arid Au- 
thorized OJ3cer for the purporc of dcter- 
mining whether the public !nkrest can 
best be served by an accephb! nlterna- 
t.lve arrangement. such BS obL?il?Jng as- 
signments ror It party qufilEe6 to hold 
geothermal lezscs who ly a qiieUed bor- 
roxer and r;ho is milling to assume tile 
original lessee's loan agreement and re- 
lated undertaking. so thnt opcration and 
production can continuc. 

(e) If default Is likely to occur as a 
result of termlnatlon or cancellation of R 
lease. the Kmrgcr  s'rlsll request tbc 
Eupervisor or the Authoiaed Offlcer to 
rcscind the lessee's privliegc of rem0vir.z 
m e t b  from tlic premlsrs, ~9 provided in 
43 CFEC 3241.5. 
8 790.47 A p p ~ l s .  
AU declsions by the Manw.er re2otlr.r: 

to disputes nrisinR under n guamnL7 
egrecment or loan amemlent. made un- 
der and entered into pursuant !o this re:- 
ulation shall 5c in arltlng. TIE b m n e r  
or lender, DH ~pplicnblc. r n w  request ! k z  
Xnnarrer to rccomidcr any crxh dtxri- 
sion. If not satisfled with the mal decl- 
nion made by Lhc Manager, t!:c borrower 
Oi lender. upon rcctlpt of sueh mrlttcn 
deckion. mep appeal the dc-dsion wlthh 
30 days, in writlng. to the Cndmcn,  
B o d  of Contract AppePis (EBCA). 
E n e m  Rcscn.rch and Devclc:xnciit Ad- 
mlnlstrntion. WnsNn!3cn. D.C. 3C515. 
That Board nlien functionlac to resolvc 
mch lcun gimranty dlsputc. shall pro- 
ceed In the NUne geneml n m n e r  zL9 
when lt prcslbcs over appc:Cs lnrolvin~ 
coiitnrct ci!s;)uk9. The dcc'.:lo?l 0: the 
Board witli respect to such ni~!i?-.-"Jb 6hnK 
be thc Anal declslon of the AKC~CY. 

Blgned at WashJngton, D.C., this 35th 
day of May. 1076. 

stantially l h l t  the borrowds Rbfl l tY to 

Ronrnr C. € & ~ r m x s .  Jr., 
Aik:rtirtrator. 

[ ~ ~ . 7 6 - 1 S 1 6 2  md b s 3 . 7 3 ; e : o  -1 
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A P P E N D I X  I 

AMENDMENTS T O  T H E  GEOTHERMAL RESEARCH, 

DEVELOPMENT, AND DEMONSTRATION ACT 



92 SFAT. 86 PUBLIC LAW 95-238-FEB. 25,1978 

mrit-. 
30 usc 1101 
Mu. 

30 u x  lI21. 

TITI,E V-ArdENDhfEN'I'S TO T l l E  GEOTllElUfAL 
ENEH(; y I(ESEAWCH, UEVEWPMENT, AND DEMON- 
STI~ATION ACl' 

b. W1. An wid in this title- 
(1) the tarin 66At4B1 iiirniis the (ieotlieriiiul kbierby I t a r c h  

b v e l u  liierit,mnd lkiiiuiidrntiiiii Act of 1074 (a S+t. 1079) i d  
(2) bnii "Adininistrntur" i i i e i i i ~  the Adiiiiiiistrrtor of h e  

Eiier ,y Rtlmrclr miid Ikvelo ~ i i i e i i t  Adiiiiiiktration. 

(1) by strikin out subparngra~ili (E) of p r u n p h  ( I )  m d  
inwrtiiig iii lieu tfiereof tlie following. 
"(E) Uie histmiit  Adminielmtor of the Energy Research 

Ikvelolmieiit Adiiiiiiistrnt ion for Solar, Gwtllernul, a i d  
Adv~iimd EiIWgy Sybtenis;"; 

(2) by striking out Uie p r i . 4  at the end of p n g n p h  (1) a d  
iwrti i ig in lieu Uiereuf a riiiiculon; 

(3) by adding at tho end of paragraph (1) the followhg new 
rubparsiraphn : 

"(0) nit Aerielull AdiiiiuLrtmLor of the Envimnnientd Probe- 
tioir Agency ; 

"( 11) an Atinintaiit Secretary of Trcuaury; and 
"(I)  nn m s t u n t  .Secretary uf Agriculture."; an!, . 
(4 )  b btriking uut "one meiiibrr of tlre Project in paragraph 

(2) uiidYiiiiieicrtiny in lieu tlierutif "tho Asnintnnt Administrator of 
Uie En6rhy Relurch wid Ikwelu~iiiient Adniinintntion for Solar, 
&otIrerinal, .ad A d v m d  Ener 

Sw. 503. Section 1U3(b)(4) of t l ! e ~ % ~ ~ ~ d e ~  by.insertin the 
plrrue "or uliuiiiutrative replationn" aftar "legid&ioP", by 
ui~rtiiiy",enviruoniental and taxiiig" after "leasin 

Su:. KM. & d u n  IOJ(e)(J) uf the Act b ani,& by utrikiii out 
the per id  and inwrtiii iii lieu tliereuf 'lor suc~i wsidance noud not 
be ulquate to a r t i l y  t f o  gcrle and quirement.oi tho demonetration 
pro raiii under tliiu wetion.". 

&m bO5. M i o n  Wl(b) of the Art ia ninenaled by ntrikiii * uut "or" 
at the aud of ' ra h (a), by striking out the riod at h i e  end of 
paragraph ( 4 r 3  i ikrt ing in lieu thereof '; O K M ~  by adding at 
Ihsan\tlierwf Ilia follokin iiew prrngra b: 

iiew coiiiniercial, apicul- 
tural, ur hdutr ir l  ~t rudureu r  facility or mtdification and o ~ w r r -  
tion of an exintiiy( cumniereial, a ricultural. or induettrial 
atruetiin ur freilit wlieii groLlioriiiaf hot wattr ur steaiir in to 
IN u r d  witliin or 6 SUCh aructum or facility, or nidification 
tlierato, fur the purpwa o f  Iientiiig or cooliiig, industrial or 
a riLultu-l IJ , uiinite geiierution nf electricity for uw 
d i e ;  ttmn for Z L i n ~ e  in u)iiiiiirrw, tfiller cuiiiiiiercinl appii- 
estioiru or wiiibiiutiuiin of qqilicntiuiiu nayaratdy eligible under 
t ~ i i  titie for loaii guarantee wutaiieL.*,. 

SU tjd W i u i i  lOl(1J)  uf t ~ i e  l e t  i+ niiieiiiled- 

GaUmm. 

50 USC 1123. 

' 
30 USC 1125. 

b a n  g w - ~  

uubliabmcni. 
5o uSC "''. 

. program. 

(6)  construction an! operation 

92 STAT. 87 PUBLIC LAW 95-238-FEB. 25. 1978 

Sw. M. &.ctiuii wi(b)  (4) uf tlio Act in wrended by drikiag out 
"frum"nud iiLwrtilig iii 1icu tlierwf "u~ing". 

Sbx. 507. &ctioii 201 (c) uf tlic Act is aiiiended b adding at the end € s u m  d 
tlieieuf tlie folluwiiig new ueiitencc: "In the case 01. gunranty for the 6W-Y. 
purpow.p specified iii nuluirction (b) (a), the aggregate EO*. of tlie pmj- 
eet slidl be deenied to be thnt portion of the total c w t  of conntruction 
and opeintioii wlriclr in directly relatrcl to tlie utiliution of @hernial 
eiictrgy witliin tlie dructiire or freility in question, except t l d  the 
arnregrtc coal of the pro'eet with respect to which the loan in made 
iniy be tllc total eust including cunstruction and operation in caneti 
where the fvcility or utructure IIM been lncatrd near a gdhermal  
energy rewuwe pmdniiiinaiitl fur tlie p u r p  of utilizing e h e r m a l  
eiicrgy, or an determined b t i e  Adniinistrntor the econoniu viability 
of the pm'wt in au+antiafIy dependant u p  the performam of tha 
geotlieriiial resrvoir.". 

( I )  by striking out ''$2~,ooO,cUW~ nntl inserting in lieu tlierrof 
"YlOO,ooUpuO: Provided, That iii tlie caue of a gunrniity under 
aubwtiun b)(5), tlie aiiriunt of the guaranty for any loan for a 

P. 86 

Suc. IiUB. Srclioii'LOl(e) of tlie Act is aiiieiitled- LLruUon. 

i m i c r t  shnl \ not exceed W.uOo.WO": - (8) by &!king out "&5d,W',OW.and inserting in lieu thereof 
"zoo,aclo,OOO ; and 

(9Lby iiisrrtiiig before the period at the end thereof the follow- 
ing: , u n k  the Adniiiiititrntur determiiien in writin6 that a 

arnnt in exces of them niiiouiits in io the iiatioiial inkre&. 
%iy sutJi tleterminatioii sliall be submitted to the Slwnker of the 
H o w  and the Corninittee on Science and Tcehnolup of the 
IIoune uf Ilcprenentutives, and to the Yresidcnt of the h a t m  md 
the Coiiiiiiittw on Energy and Natural h r r a s  of the Ssrute, 
acconi m i 4  by a full and coiiiplete report on tlu p w p d  proj- 
ect and guarunt rhe r o p a ~  guaraiity or coinniitiiuiit toguar- 
uitee diall not L'finafktl  iiiider authority granted by tlib Act 
prior to the expintion of tliirt cnleridar dnye (not includin any 
date oii wliicli either Hour*. u l  Congress in not in session) %om 
the date 00 which such report is rewived by the Speaker of the 
Iluuu? and tllc I'rraident uf tlie Seiiate. 

Sffi. 50% Section 'Wl of the Act  it^ fuiilar ainendcd by adding a t  the 
riid thereof the fulluwingiiew substdona: 

"(g) With reqm't to any guarnnt which in iswed after tlio enact- 
iiieiit of thin u u h t i o n  by, or in behnff of, any State, political rubdivi- 
nion, or Indian tribe aiid which is either guarcloteed under, or 
supported by taxas levied b mid imwr whidi are miiteed under 
Uiis title and fur wliieh t i e  intenst )aid on o u f i l i p t i o o  mud 
rwaived by tlie punhaner thereof LB included in gmn, incorno for the 
piirpoyes of clir )ter 1 of the Iiitenial Havenue Cade for 1064, M 
~111wi0ed, the At/iirinistnLor bhnll pnv to nucli h e r  out of the fund 
ebtablislied by this title such portion ot  tlle inter& on nucli Iligaliurrq 
w tlrbriiiiiied by the Adiiiini&mbr in conuultation with the Secret.ry 
of tlie Twwur , to be appropriated after taking into rrruunt current 
ninrkct yield9 [I) on obliptioilu of wich issuer, if any, or (2) on other 
obligations with aimilar teniis aiid eoiiditioiw, the iiiterwt on which in 
not 80 included in g m w  inmiia for I i u r p s  of chapter 1 uf mid C d e ,  
aiid in wmrdana: with auch tennu and eonditioru, w the A i l n i i n h t o r  
&all M uim iii coiwultatiou with the Secret.7 of theT-ury. 

"(h) h e  fu l l  faith and credit of tlir Unitcd Stntes is plrdgtd to 
the payment of U I I  guarantien i Y u ~ d  under this title with respect to 
principal and interest. 

F...l...luu 



92 STAT. 88 

cuUulir. r-. 

30 usc 1142. 

PUBLIC LAW 95-238-FEB. 25.1978 

I‘( i) The Adiriiiiistrutor sliall i*liarp and co1li~c.t fee+ for giiuiuiitii*s 
ill aniuiints bUfiitiwit in his judgniivit 10 cwvw applirulile uiliiiiliistra- 
t ivr cwsrs rntl prubalile Ia*iws OII giiurniitretl ubligut ions. Iiut in nny 
everit not to cxcwd 1 per ~ * i i t i i n i  1n.r aniiuiii of the oiitstaiiiliiig iridrlk- 
et1111** cover~tl by t 4 1  guuiuirty. 1Zrws crillecre~l iiniler this subsection 
dial1 be deimited in the fund cstublisIit?.d by this title. 

“(j) Tllr .$jccwtarr of the ‘Fiuasiiry rhull irislire to the iiiaxiiniim 
extent frwible that t ie tiuiing, intawst r u k ,  nud substantial teriiia norl 
cotiditions of any guarinty excret1inK WS,W,W will h v e  tlie iiiini- 
IIIUN psuilile impact un the capitml iiiarkets of tlir Ilnitrtl States, tak- 
irig i~ i tu  awount otlw E’eclerul dim% and indirect wmiiiercial 
geeurities activities.“. 

Ijlpc. 610. &!&ion % of the Ad is ainended to read IIU fulluws: 

“DWAULT; PAXYBYT OY IN- 

“QEc. ‘a&. (a) If  there is a default.by tlic brrower, us detined in 
regulutions proiiiulgatd by the Admrli+trutur and et forth in the 
guarmiit(W? c.ontruct, the holder of the obligation diu11 have t1.u right 
to hnnrand payment of the unpaid ainount fruin the Administrutor. 
Witliiii such cihed in Uie Kumranta or related 
ugrwinents, tR%ZnZLtk Xit p? to tlie tiolder of tlie obli- 
grtion die unpaid interest on, aiid u n p d  rinci a1 of tlie guaranteed 
obli@ioii M to wliicli tbe burrower lias dekultef: uides  tlie Adiiiinir- 
tmtor Ondn that there vu) no default b the burrower in tliu pa iiient 
of ink& or princi )a] or dirt sucli ~ e L u l t .  ~iu, twn reiiiedicti.kot1i- 
ing iii this section skall be cunstrued to xeclude m y  forebearmiice by 
the holder of the obliption for: the bcnekt of the briuwer wlijch nuy 
tw; agrwd upon by +e partirce tu tlie g~uurteod 0llig.tion and 
a q m ~ v d  b the Adiiiiiiistruror. 

(b) If  tL Administrator niukw a Imyment under eukction (a) 
of this n u W i o n ,  the Administrator shall be subrugated to 1116 rights 
of the recipient of .  such jraynn!nt ys slIe,cifid in the ffUmratItee, or 
m h t d  a ,rwienta including, where appropriate, tlre authority (not- 
witlistanaing any other rovisiun of law) to complete, iuaintuin, oper- 
ate, IC-, or otherrim Sib of any property acquired pusu,ulit to 
wclr guaiurle~ or re latx&uicnts ,  ut  to permit the brrower, 
pursuaut to an ngmenien& with the Admiiiihtrmtor, to continue to 
pursue the pur- of the pro‘wt if the Adininistrutor determiner 
thin to be in the public inter$. klio riglita of the Administrator with 
iqwt tu any p r u c t y  q u i n d  pursuant to eucli guarantee or related 
agrmii~iits, dial1 nuprior lo the right8 of any other perm& with 
r ~ b  1 tu cudi property. c) I n  the event pf a default on any piurmnLec: under thin title, 
tlre Adnliniulralor &dl nocify the Attorney General, whu nhull take 
nuch action ab: pia be uplirq)riuto to r(5Cover the IIIPOUII~B of any 
pFynieiita iiiuie unier uubwtinn (a), includiiiy any paynielit of Jrin 
ciiirl aiid intered under uiibwction (d) ,  from ouch anset8 of the dat?ult: ’ 

ing brr!bwer am are wwnkte4.i with the propt,  or fmnl MY other 
wuri ty  included in the taruis of .)lie p ~ a ~ u n t ~ w .  

“(d) With rebpect IO any obligrtion piarmteed under thin title, 
the Adniiniutrator iU autlrorimd to enter iiitu a coutrr t  to pay, and to 

my, Iddeni of tho obligatioii, for an11 on Wiulf of the burrower, 
lrtiiri tlre Gwthernd Huanrcai Ikvdupnient Yuntl, t lw pniicipal 
MIHI inhruh payiiientr which bwutria tliie B I I ~  payable on the unpaid 
b . 1 ~  uf so& obligatiun if the Adlninirrtrator fincls t l i r t  

“( 1) tlw brrower is unrble to iiieet bucli puymentu wid is [ r u t  
in default; it b in tlie public inbred tu perinit tho burrower to 
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colrtiilue to I ~ U I W I ~  tlir pirlmes of SIIC-11 Imject.; n~rd the Iirobable 
net h:nelit 10 the Izcttliwd (iovernrnent in payinK such principal 
aiicl iiitcrrst will IIO greater than that wliich would result in the 
u v w t  of a tlr-fnult ; 

“(2) the amount of auclr puynlent which the Adininistrntor ie 
authorized to my shall be no greater thnn the amount of principnl 
ai111 intcrrst wheh the burrower is obligated to pay under the lour 
agmment ; und 

“(3) the Inmower agrees to ivimburse the Administwtor for 
such puynient on terms and conditions, including interest, which 
nrc sutisfactniy to thr Adniinistrntor.”. 

SLY:. 511. Srctinn L !  of the Act is ninended by redesipating s i i k -  
tioii (c) ns suhwction (d and inserting after subsection (b) the fol- 
lowing new siiilsccition (e\ : 

”(c) If ut nnv tinic the moneys availrble in the fund are. insufficient 
to enul~lr tlir Administrntor to diwharge his respnnsibilities undrr this 
title. lie slinll iswe to the Secretnry nf the Treasury notesor other obli- 
giitiuiie in siiclr fnrnis nnd dennmiiiiitinns twwing such maturities, and 
siibjei-t to snch ternis imd conditions, as may 4. prescribed by !he Sec- 
rrtnry of thr Trensiiry. Thisborrowing aut Iiority sliull be ethctive only 
to siich extent or in siich ainniints ns are specified in appropriation 
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Acts. Siicli niitliorizatinnn niiiv he withniii fisc111 gear limitatiopa. 
Reclwiption of such ndew or obhgutions shull be mude bv the Admin- R.dupcior 
istrator from upproprintions or othrr moneys avnilnblr under this 
section. Such notes or other obli rutinns shall b u r  interest at a rate l a m u  nu. 
ilrtrrmiiiril Iiv the Scrctnry of tke Treasury, which drall n ~ t  be leu, 
thiin 11 rate deterniinrd by taking into Consideration the avern re niar- 
ket yield on nntstunding mnrkctnhlc o1,ligatioiur of the IJnitrk Stutes 
of eunilmwhle iiinturitiea during the month preceding the kuunre of 
t l r  nntes nr othrr obligiitions. The Swrctury of the T r e ~ i i r y  shall 
piirvhuse nny notes or nther obligutions issued hereunder nnd for that 

Ir is authorized to ULT as a public debt transaction the pro- 
!-::*rEinin the wle  of any securities wsued under the Second liberty 
Iloiid Act, ns ami*ncled, and the pu rpws  fur which witritica may be 31 USC 7 7 1  
issued under that Act nre extended to include any purchasc of such 
notes or obli lions. The Secretary of the Treasury may at nny time 
srll nny of tc notes or nther obligntions acquired by hiin under thk  s.l* 
siibswtion. All redemptions, purchases, miid SBIW bv the Seerotary of 
t lw  ‘l’rciisiirv of aiich notcs or otlirr ?bligntioiis &all be trented sa 
pildit- clrljt trunswtioiis of the United Strtes.”. 

SCC. 512. Title TI of the Act is further amended by adding at the 
wid thereof tlie fnlloaing new &ion : 

“COYYIINITY IMPACT ABUINTAYCY. 

“SPA-. 205. (a) Tlie Adminiatrutor. fur uny project whit4i lrrs a 30 Us(: 1 M .  
iinrantee under this title of not less t l i ~ i i  $..,M)O,tW and rliidi will 

L v e  an intent1mi oprrntiny life of not less tlian five years to satisfy 
thn iirlwses i i i idw this titlr fair which the yuuraiitrr hns Iwn mude, 
dialr entleivnr tn insure that. taking into ctuisidrwtion nppropriate 
lwal coiuniiiiiiiy action u n d  all irusuiiably avuilrblr fnruw of rssiat- 
anre iindrr this scwtion and nther Frclrrwl nnd State statutes, tl1.t the 
inilwts resulting fluin tlie propnsed proirct Iiave hrer  fullv evaluatrd 
by the Lorrower, the Adininistrutor, and tht. Gn\*ernnr of ille nflwt~d 
State, and that &4ve steps hnve bwn tmkrii or will he taken ill a 
timely inaiiiier lo finunco roniniirnity * and develi~pnirnt LTISS 
Wulting frwn euch project under tf?”’ilii’ IE ssction, if applicable under 
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SUIC and luul 
aciiom. review. 

30 USC 191 
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o t h r  kiwi5 o f  law, or  by oth- r  ii~t!uns. Wlicii (l ie project will IC 
IIICUI~!'~)~; I k * t l  Fedwul Iuiitls, tlic! Adilrinistiuti,r sliiill qwt4ic.iill.v 
ruview Stute u i d  I c ~ ~ a l  meticma iiiitler wctiim O(u) o f  tlic hliiioiul 
Ii .uaii ir  ,\ct . \ I I I ~ ~ I I I ~ I I I ~ ~ ~ ~ ~  uf 1976 (1WAc I w w  94-377) uncl iilsoru 
tliut aiiy fuiitls ~itutle avui lulh to tlie Stuto wziiui i t  t o  stic.li wet ion 
0(a )  uro usc!d t o  tiiiuiicc! ui ic~ i  pluiiiiing and Liupi iwi i t  cobts Iwfora 
w y  F ~ l e I u l  miatuirce usder subsection (e)  uf this ecetiuii is wnuid- 
e 4  or  uiiihrized. 

"( b) Tl!e Adailinidrator, fur 3 mjrcta  riot La*lutled iiiitlrr s i i l ~ ~ ~ t  ioii 
(u), niuy in his discrctioll eoiiuialcr tihe curniltunit y iiiipucts wiic.11 niuy 
rmi l t  fruiii s i ie~ i  pru'ects, ansI iiiuy Luke such wtiiuis, IIIIIIW uiit Iinrii v 
diiectl avuiluble tohiiii uiitlcr iitliw stututiu or in uwrdinutiuii witli 
utlicr i+rul  ugcncies or tlie Stute, an lie eiiiisitleia iirc.e~-ury un41 
A ~ ~ J I T I ~ ) ~ I u ~ ~ *  to iiisiiro tiiiiely ai111 cflwtive pluiiiiiiig w u t l  financiiig ftbr 
ouc.lr coinmiiiiitg iriq)acts. 

" ( e )  (1)  In  ordw tu t l is&trp* hi5 r r ~ ~ i ~ ~ i s i l ~ i l i t i ~ ~ ~  iii1111.r siiltw:tioii 
(a), and in ucc.urtluiice with ciii1.11 riilrs uiitl n-gnlutiorrs OS ilii- Acluiin- 
idrator  in coiisdtution with tlie Seiwtu of the 'I'reustiry slwl l  
preserib. and siibjrct to sucli terins  ant^ miXtioiia us lie dewis uppru- 
priute, the Adiiiinistrutur is autliarirc*d, for tlin p r p w  nf fiiiuiiciiig 
ewiitiul coinniiiiiitv develul~iiient uiicl pluitnin w l i r l i  diir*ctly rtwilt 
frmi, or are ni-cwituted b , a voject undcr si%sfrtitui (a),  to- 

y ( ~ )  paruntee mJiiiaLe eniiimitmriitu tn Kiiuruntw t ~ i t n  p y -  
inent nf interest on, and the prinripal balurice of, nl)liputioiw fur 
siicli financing b u d  by elig&le St.ute.u, political subdiviiunu, or 
Indiun tribes, 
"(H) guarantee and make coinniitiiienta to giiuratitcw! the lay 

went of tax- impnscii on sudi project by elih,.ille niili-FeJrrai 
taxinK authorities which taxre a m  eannarked by eucli nut Iinritita 
to siipport the payment of interest and principal on obliKutioiis 
for niicli Anancin ,and 
"(C) require &at the quulified borrower receiving rssistaiice 

for A projwt iiiider this rwctios advanca sums to cligil,le Siutt.~, 
political dd iv is ione ,  and Indian t r i h  to p y  for tliu tiuuiiciaig 
of eucli development and hnninf i :  Pruvufed, That i l ~ e  Siute, 
political siiuivision, or  Ind im t r i b  aFrew ta provitle tux ui,utc- 
inent eretlile over Lbe life of the project for such paynientr by 
~iicli applicunt- 

"(0) No guarmtm or cominitinent to guarantee under purayrrph 
of thia a u k t i o n  ahall excecd $l,Ooo,oOo. 

( l J ( 8 )  I n  the event of any default by the borrower in the puynielit of 
taxes guaranteed by th4 Administrator under this section, the Adiiiiii- 
istrator tJia11 pay out of the fund wtablished by this title suclr taxer 
at the time or tun- they may fall clue, and shall have by IV~SOII of 
u c l i  peymurt a c k i m  .kinst the Lorrower for dl SUIIIP paid plus 
inter& 

" ( I )  I f  after consiiltution with State, political siil*livisioli, or 
Indian tribe, the Adminiatrator finds that the finanehl awiutuncc! pro- 
g a m a  of paragraph (1) of thia m t i o n  will not reciitlt in siifliciriit 

nds to carry out the purpomn of thia subseetion, then tlre Adinui- 
ibtmtor may- 

"(A) make direct loann to thn eliKihle S~.II*R, politicnl !iulxlivi- 
rione, o r  Tndirn tribeo fur such piirponen: Proui&J, That Much 
l u n a  shull be made on nnch waennahle tenns and mnditinnfi HH the 
Adminiutrator shall prescribe: Prm&jd /urtAa;TIiat the Adinin- 
istrator may waive repuyment of ail or ,art of a loan mnclr iintlrr 
U!i.? paragraph: including intereat, if the Stab o r  politicnl nub- 
drawn or hdua tribe involved demomtratcs to the oatisfaction 
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of die Adiriinistratur that due to a chui ip  in circuiristunees tliere 
will  IN. IICC udvers: iiri )a( t* rwil t ing frurii such project tliut woiilcl 
y b i i b I y  tx~iis! such htute, auldivisiun, or  t r i b  to defuult oii t1ic 
IUIII;  or  

"(I$) mluiru that any cuminunity development and plnnning 
iw& wliirli UIV asscwiutcd with, ur n w l t  froiii, uudi project, rid 
which ala determined by the Administrator to tu! uppropriate for 
such inclu&n, shall be included in the agpgate coele of the 
pojrct .  

"(5) The Administrator is further authorized to make grants to Crmu. 
States, political subdivisions, o r  Indian tribes for stud ing and plsn- 
ning for the pteiitial scononiic, environmental, a i d  sncial con=- 
q u t ~ i i i ~ ~  o f  prujevts and fur estul,lishing relutecl inunugi!ineiit expertise. 

"(6) A t  un time tliu Administrator may, in consultution with the Dcbc a b l q p W  
Secrdury of t i e  Treasury, redeem, in whole or in part,out of the fuiid 
cdulili~lietl b this section, the clrbt oliligntions giiurnntc.ecl or the debt Caw=. 
ubligatiund lor which tax paynienh LIV guurnnteed under this 
bUbWct ioii. 

"(7) 1Vlic-n one or morr Statrs, piliticul aiilulivisinns, or Indian 
trilwa woultl h eligilile for ussistunre untlrr this niilsertion, but fnr the 
fuct t h n t  i*onstruc.tinn und nlurutinn o f  thr piajwt nrciirs outside its 
jurisdiction, the Administrator is authorized to provide, to the $rut& 
c x h t  possible, arrangements for equitable sharing of such assuitanca 

"(8) Such aniounta ys may be nccorieory for direct loniw and grants 
pursunnt to this s u k t i o n  shall be available as provided in annual 
riitlinrizutinn Acts. 

"(0) Tl!e Administrator, if npproliriate, sliall provide assistunce in F d . d  8L.n. 

the lnuncing of up to 100 p r  miturn of thc costs of Ihe required coin- 
munit.y clevelnlmeiit and pluiininy puraiiaiit to this wction. 

"( 10 I n  carrying out the provisions of this slrtioii, the Adininililra- F.u4 bJ. 
tor sliu/l provide that title to uiiy fucility rrcriving financial ur;sistrnce .- 
under thin section shall vest in the applicukle S h t e ,  political nub- 
division, nr Intliuii tribe, as apprqiriutc, nnd i n  the rnw of tlefaiilt by 
the Imrrnwer on a Inan piurnntre made or conimitted under sub- 
tion (b)  of this section, such facility ahnll nut lu considered a project 
asset for the purposes of section 202 of this Act. 

' I (  11) 'rlii! Atlniinistrator shall not iise his riitliority under this 
sul,sec.tion tn provide Frderul assistaiicr iinlew any Frilrrnl funds 
truiisfrrred pursuant to section a(.) of the Mineral IPasing Act 
Aiiii*ntlinents of 1970 (Piiblic 1.aw 944377) tu the Stute from the le?. 90 USC 191. 
nf F~drrul Iund for or  assncisted with the project have brcn or, wtth 
*swrance, will be eoniiiiitted, to the iitaxiiitiini extent allowable under 
Ft.dtwl htnt iitrs, to financing siicli esseritial cornniiiiiity development 
or  plunninji dircrtly resulting froiii, or necessitated by, a project on 
kuwd Federul lands.". 

t '  

A . y  p 88. 
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Geothermal Resources Development Fund 

For carrying out the Loan Guarantee and Interest Assis- 

tance Program as authorized by the Geothermal Energy Research, 

Development, and Demonstration Act of 1974, $15 million to remain 

available until expended: provided that the indebtness shall 

not exceed the aggregate of $300 million. Provided further, that 

after September 2, 1984, no part of this or any other appropri- 

ation for the purposes of the Loan Guarantee and Interest Assistance 

Program shall be available for obligation (Public Works for Water 

Power Development and Energy Research Appropriation 

Program and Financing 
(in thousands of dollars) 

Identification Code 89-0206-0-1-271 

1977 actual 

Program by activities: 

Production, demonstration, 
and distribution (program 
costs, funded) 

Change in selected resources 
(undelivered resources 

10.00 Total obligations 
(object class 25.0) 

Financing : 

21.40 Unobligated balance 
available, start of year 

24.40 Unobliqated balance 
available , e6d of year 
40.00 Budget authority 
(appropriation) 

635 

10 

645 

1977 

-- 

29 , 355 

30 , 000 

1978 est. 

44 , 345 

10 

44,355 

1978 

29 , 355 

2,000 

15,000 

Act, 1978) 

1979 est. 

1,990 

10 

2 , 000 
1979 

-2 , 000 

-- 



Relation of obligations as outlays: 

71.00 Obligations incurred, 
net 

72.40 Obligations balance, 
start of year 

1977 
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1978 1979 0 

645 42,355 2,000 

326 36,081 -- 
74.40 Obligations balance, 
end of year -326 -36,081 -32,081 

90.00 Outlays 319 6,600 6,000 

Production demonstration and distribution - to make avail- 
able the financial resources needed for commercial development 

of geothermal energy, DOE is administering a Federal loan guar- 

anty program. The objectivesof the loan guarantee program are: 

1) to encourage and assist the private sector to accelerate 

development of geothermal resources by minimizing lender's 

financial risk associated with the introduction of new tech- 

nology; and 2) to develop normal borrower-lender relationships 

that will in time encourage the flow of credit without the need 

for Federal assistance. Implementation of the loan guarantee 

program is coordinated closely with the Department of Interior's 

Geothermal Leasing Program and with DOE'S research and develop- 

ment effort. 

The Status of the loan guarantee program authority is 

provided below: 
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Loan Guarantees 
(in thousands of dollars) 

1977 actual 1978 est. 1979 est. 

Balance of aggregate auth- 
orization, start of year 190,950 215,950 -- 
Increase in aggregate -- authorization 200,000 100,000 

Guarantees made 

Balance of aggregate 
authorization, end of 
year 

9,050 75,000 12,500 

190,950 215,950 203,450 

The new loan guarantees totaling $12,500 thousand planned 

for 1979 will be used to provide incentives for resource develop- 

ment and nonelectric projects. 

Source: Executive Office of the president, Office of 
Management and Budget, Washington, D.C. 
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Form Approved 
OMB No. 38R-0189 

a. NAME 

F a  Garrnmmt Urn 
PROJECT NAME: 

PROJECT NUMBER: 
DATE RECEIVED: 
ERDA FIELD OFFICE: 

a. NAME 

D. ADDRESS (meet and number; city. rran md ZIP Cadel 

c. DESCRIPTION OF PRIMARY BUSINESS 

_ _ ~ ~  ~ 

2. BORROWER 

D. ADDRESS (street and number; cily. mare and ZIP codel 

c. TYPE OF ORGANIZATION: (e.g.. Corporation. Parmership. Etc.) 

a. NAME 

TITLE 

8.  ADDRESS (meet  and number. dry .  narc and ZIP code) 

4. IF THE BORROWER IS A SUBSIDIARY OR AFFILIATE OF ANOTHER ORGANIZATION, COMPLETE a-d BELOW 
a. NAME OF PARENT OR AFFILIATE 

l a .  NAME 

TITLE 

D. ADDRESS ( m e r  and number. cily, smte and ZIP code) 

D. ADDRESS 

e. TELEPHONE c. TELEPHONE 

1 
5. PRINCIPAL OFFICERS AND DIRECTORS OF THE BORROWER ASSOCIATED WITH THE PROJECT 

Name Title 

1. DATE BORROWING COMPANY WAS ESTABLISHED 
(month. war)  

2. PRINCIPAL PLACE OF BUSINESS (n'ly, statel 

I 
a. BRIEF DESCRIPTION OF THE SCOPE AND EXTENT OF ANY PARTNERS' OR JOINT VENTURERS' ROLE I N  THE PRCIJECT: 

c. NAME AND TITLE OF CONTACT OFFICIAL FOR PARENT OR AFFILIATE e. TELEPHONE 

a. NAMES OF A L L  PARTNERS OR JOINT VENTURERS NOT LISTED 
IN I .  2 ABOVE: 

c. NAME AND TITLE OF CONTACT OFFICIAL FOR EACH 
PARTNER OR JOINT VENTURER LISTED IN Ill. 6 .  a: 

8. ADDRESS 

e. TELEPHONE NO. OF CONTACT OFFICIAL 
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5. DATE CONTINUOUS OPERATING REVENUE FROM THE 
PROJECT IS ANTICIPATED TO BEGIN: 

IV. PROJECT DESCRIPTION 
1. DATE PROJECT IS  TO BE INITIATED 2. SCHEDULED COMPLETION DATE 

6. ANTICIPATED AVERAGE ANNUAL PRODUCTION OF USEFUL 
ENERGY (in m w  b u n  or equivalent): 

I 
3. BRIEF DESCRIPTION INCLUDING LOCATION AND CURRENT STATUS OF PROPOSED PROJECT 

a. Names and Addredsea of Potential Customen b. Name of Contact o f f i  

4. BRIEF DESCRIPTION OF ASSETS TO BE OFFERED AS SECURITY FOR THE GUARANTEED LOAN: 

E. Tekphone No. 

1. TOTAL ESTIMATED 2. PORTION OF PROJECT ACE AMT. OF 
AQG REGATE COST OF COSTTO BE FEDERAL ROPOSED LOAN: 
PROJECT S GUARANTEED: 

4.PORTION OF LOAN 5. FACE AMT. OF 
TO BE GUARANTEED: GUARANTY COW. 

x MITMENTS: I 

I 1 

8. ESTIMATED PAYMENT OF ROYALTIES TO FEDERAL GOVERNMENT OVER LIFETIME OF PROJECT: 

s 
9. BRIEF DESCRIPTION OF METHOD OF CALCULATING ROYALTIES 

1. INTEREST RATE 2. LOAN DURA- 3. PAYMENT OF INTEREST TO 
TlON (years, BEGIN (date) 
mcnths) 

4. PAYMENT OF PAIN- 5:FREQUENCY OF PAV- 
ClPAL TO BEGIN MENT: 

tnreresr: 
Prlnclpal : 

(month. year) 

6. DIRECT PROJECT COSTS INCURRED TO DATE: 

s 

Tmlaphone No. 

7. LENDER'S NON-GUARANTEED PORTION OF THE LOAN: 

s 

N a m  and addross of 1ond.r 
Amount of lorn 
shand ($1 N a m  Of contact offiCI8I 



a. COMPANY NAME 

A. b. CONTACT OFFICIAL 

c. TELEPHONE NO. 

a. COMPANY NAME 

b. CONTACT OFFICIAL 

c. TELEPHONE NO. 

B. ' 

0. S AMOUNT 

8 .  DATE AVAILABLE 

1. FORM OF FUNDING 

a. S AMOUNT 

8 .  DATE AVAILABLE 
1. FORM OF FUNDING 

a. AGENCY NAME 

A* b. CONTACT OFFICIAL 

~~~ ~ 

List and tdentlly ail attachments mad. prrt of this aDpllcatlon: 

0. S AMOUNT 

0. DATE AVAILABLE 

1. GRANT O R  CONTRACT NO. 

IX. PERSON AUTHORIZED TO ORDER EXPENDITURE OF THE BORROWER'S FUNDS: 

c. TELEPHONE NO. 

a. AGENCY NAME 

e. CONTACT OFFiCiAL 

E. TELEPHONE NO. 

0. S AMOUNT 

0. DATE AVAILABLE 

1. GRANT OR CONTRACT NO. 

a. The LENDER attests that the above loan wi l l  not be made without 1 Federal guaranty because: 

NAME 

TITLE 

b. The BORROWER described herein attests that he qlu l i f rs  for preferential consideration as a small business entity as defined m 10 CFR 
790.50) and 0): 0 Yes [3 No 
c. The AFTUCANTS a f f i i  that t h y  arc the pertons who executed the foregoing instrument; they have read the same and instructions and 
attachments and know the contents thereof; that the mattm stated herein arc true to their knowledge exapt such matters as are stated to be 
upon information and belief, and 8s to thor matters they k k v e  them to be true: 
FOR THE LENDER: I FOR THE BORROWER: 

SIGNATURE TELEPHONE NO. 

(date) 

The U.S. Code, Titk 18. Section 1001. makes it a criminal offense to make a willfully false statement or misrepresentation to any department 
or agency of the United States as to any matter within i t s  juridiction. 
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This AGREEMENT is entered i n t o  as of 
pursuant t o ' l l i t l e  I1 of the  Geothermal Energy Research, Development, 
and Demonstration A c t  of 1974 (P.L. 93-410) and the  DOE Loan Guaranty 
Regulations contained i n  10 CFR P a r t  790,  be and between: 

The United S t a t e s  Government (here inaf te r  r e fe r r ed  t o  as the  "Government"), 
ac t ing  through the  Department of Energy (here inaf te r  r e fe r r ed  t o  as "DOE1'), 

(here inaf te r  re fer red  t o  as the  "Borrower"), 
and (here inaf te r  re f  erred t o  as t h e  "Lender") . 
WHEREAS: 
resources i n  f o r  

(here inaf te r  r e fe r r ed  t o  as the  "Project"), which i t  is 
unable t o  f inance through usual  sources, and therefore ,  d e s i r e s  t o  secure 
a Government guaranty of cer ta in  loans t o  be made t o  i t  by Lender, and 

Borrower is planning a pro jec t  f o r  t he  use of geothermal 

WHEREAS: 
s u i t a b l e  guaranty of t he  government can be secured. 

The Lender is prepared t o  lend money f o r  such p ro jec t  i f  a 

NOW, THEREFORE, i n  consideration of t h e  foregoing and t h e  covenants 
contained herein,  t h e  p a r t i e s  agree as follows: 

W I T N E S S E T H  

WHEREAS, Borrower is planning a pro jec t  f o r  the  commercial development 
of prac t icable  means t o  produce, with environmentally acceptable  processes, 
usefu l  energy from Geothermal resources,  i n  
(here inaf te r  r e fe r r ed  t o  as "the P'roject") , and 

WHEREAS, Borrower i s  ab le  t o  supply a port ion of the cos t  of the  Project  
but needs t o  borrow a sum which does not exceed 752 of t he  aggregate cost  
of t he  Pro jec t ,  and i ts  desired loan does not meet the  s tandards of ava i lab le  
lenders  without t h e  presence of a Federal  guaranty, and 

WHEREAS, DOE is prepared t o  provide such a guaranty of such loan on the  
terms and conditions out l ined herein,  and 

WHEREAS, Lender i s  prepared t o  make such loan  pursuant t o  such guaranty. 
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NOW, THEREFORE, in consideration of the foregoing and the covenants 
contained herein, the parties hereto hereby agree as follows: 

SECTION 1: INTRODUCTION 

1.1 Definitions. All terms used in this Guaranty Agreement shall have 
the meaning accorded to them in 10 CFR Part 790. 
therein defined but which are defined herein or in the Loan Agreement 
shall have the meaning accorded to them herein or in the Loan Agreement. 
The following terms as used in the Guaranty Agreement shall have the 
following meanings: 

Any terms not 

A. "Guaranty" means this Guaranty Agreement. 

B. "Loan Agreement" means the document to which this Guaranty 
constitutes Exhibit 1 and which in turn constitutes Exhibit A 
t o  this Guaranty. 

C. "Manager" means manager of DOE'S San Francisco Operations Office, 
or a representative who is duly and properly delegated in writing 
to act for him, a copy of which delegation is delivered to Borrower 
and to L,ender, to perform the functions required of the Manager under 
the DOE Regulations. 

D. "Background Patent" means a domestic patent showing an invention 
or discovery which is not a Subject Invention and which is owned 
or controlled by the Borrower at any time through the completion 
to this project: 

(1) Which the Borrower, but not the Government, has the right 
to license to others; and 

(2) Infringement of which cannot reasonably be avoided upon 
the practice of any specific process, method, machine, 
manufacture or composition of matter (including relatively 
minor modifications thereof) to continue or practice the 
results of this project. 

E. "Secretary" means the Secretary of the United States Department 
of Energy or a representative authorized by the Secretary. 
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F. "Other Proprietary Rights'' means rights in trade secrets relating 
to, recorded information regardless of form or characteristics, 
a scientific or technical nature. It may, for example, document 
research, experimental, developmental, or demonstration, or 
engineering work, or be usable or used to define a design or process, 
or to procure, produce, support, maintain, or operate material. It 
may be graphic or pictorial delineations in media, such as drawings 
or photographs, text in specifications or related performance or 
design type documents or computer software or printouts. 

or 

Examples include research and engineering data, engineering 
drawings, and associated lists, specifications, standards, 
process sheets, manuals, technical reports, catalog item 
identification, and related information. It does not include 
financial reports, cost analyses, and other information incidental 
t o  project administration. 

G. "Background Proprietary Rights" means other proprietary rights 
that were developed at private expense, and utilized or incorporated 
in the Project. 

1.2 Guaranty. 

DOE by this Agreement, and subject to the terms and conditions herein 
set forth, does hereby guarantee and promises to pay to Lender on 
demand, -in writing, subject to DOE'S rights under Section 4.5 of this 
Agreement, in the lawful money of the United States of America, the 
amount of unpaid principal approved by DOE to be disbursed and accrued 
interest owing to Lender by Borrower under the terms of the Loan 
Agreement. 
will arise only in the event that there has been a default (as defined 
in Section - of the Loan Agreement). 

DOE'S obligation-to Lender under this Guaranty Agreement 

1.3 Purpose. 

The purpose of the project is 
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1.4 Term of Guaranty. 

This Guaranty shall be effective 9 19-9 and 
shall expire upon the payment of all principal and interest owing 
to Lender by Borrower under the Loan Agreement (Exhibit A) unless 
sooner terminated in accordance with this Agreement; or as it may 
be mutually extended or terminated by the parties. 

SECTION 2: THE LEhVER'S COVENANTS 

2.1 LENDER agrees that: 

A. It shall exercise such care and diligence in the disbursement, 
servicing, and collection of the Loan as would be exercised 
by a reasonable and prudent lender in dealing with a loan without 
a guaranty; 

B. It will not amend the Loan Agreement without prior written 
approval of the Manager; 

C. Without the prior written consent of the Manger, it will not 
grant Borrower any further extension of time over and above 
any period of grace for the making of any payment in whole or 
In part under the Loan Agreement nor, except upon the occurrence 
of an event of default under the Loan Agreement, will it accelerate 
the scheduled payments under the Loan; 

D. It will, within - working days after receipt by it of the 
financial statements required to be furnished to it pursuant 
to Section 4.1 (c) of the Loan Agreement, deliver or cause to 
be delivered to DOE copies of all such reports, together with 
a statement that the Bank has reviewed and evaluated the reports. 
The statement will include an opinion by an officer of the Lender 
regarding whether o r  not the financial statements indicate that 
the status and condition of the loan are such that the Borrower 
is in compliance with the terms of the Loan Agreement. 

E. It will notify the Manager in writing: 

(1) That the first disbursement on the Loan is ready to be 
made together with evidence from the Borrower that the 
Project has commenced or is about to commence; 

(2) Of the date and amount of each disbursement under the Loan; 
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(3) Of any non-payment by Borrower of any principal or interest 
as required by the Loan Agreement, if such non-payment is not 
cured within the grace period, together with evidence of 
appropriate notifications made by it to the Borrower; 

Of any failure known to it by an intended source of capital 
to honor its commitment; 

(4) 

( 5 )  Of any failure by the Borrower known to it, to comply with 
terms and conditions as set forth in the Loan Agreement or 
Loan Guaranty Agreement; and 

( 6 )  When it believes that the Borrower may not be able to meet 
any further scheduled payment of principal or interest, 

2.2 Lender agrees that disbursements by Lender to Borrower under the Loan 
shall only be made pursuant to: 

A. A written request from Borrower to Lender stating the purpose 
for which the disbursement is requested in such detail as the 
Manager may request, and 

B. Receipt by Lender of an attestation (signed by a person authorized 
to order expenditure of Borrower's funds) that such disbursements 
will be used only for the purpose stated in the request and t o  the 
effect that funds requested will be used by Borrower to pay Borrower's 
costs incurred, or to be incurred for the Project, and 

Prior receipt by Lender of a written Notice from the Manager that 
the disbursement is approved. 
and B. above must be sent by Lender to the Manager prior to approval.) 

C. 
(Copies of items furnished in A. 

2.3 Upon the occurrence of an Event of Default under the Loan Agreement: 

Am 

B. 

The Lender agrees to take such steps as may be commercially 
reasonable to preserve and maintain the collateral granted 
to it under Section- of the Loan Agreement, so as to achieve 
maximum recovery upon liquidation of the collateral. 

Concurrently with payment in full of all amounts guaranteed by 
DOE, it will assign to the Government and transfer and deliver 
to the Manger the loan documents together with all collateral 
documents evidencing any and all security for the loan held by it. 
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2.4 Lender agrees not to waive or relinquish, without the prior written 
consent of the Manager, any collateral or guaranty for the Loan. 

2.5 Lender agrees to pay DOE an annual user charge of one per cent (1%) 
of the anticipated average amount of the guaranteed portion of the 
Loan that is estimated to be outstanding during the year. 
year's charge, $ , shall be paid upon execution of this Guaranty 
and subsequent payments shall be made by Lender annually on the 
anniversay date of the execution of this Guaranty. 
does not initiate the project within sixty (60) days after the 
execution of this Loan Guaranty Agreement, the Manager shall reimburse 
reimburse to the Lender the full amount of the user charge paid by 
the Lender if the charge has not been passed on to the Borrower. 
The user charge may be passed to the Borrower by the Lender and, in 
such instances,.may be included in the project cost .  

The first 

If the Borrower 

2.6 The Lender may not assign to another Lender rights and obligations 
under the Loan or this Loan Guaranty Agreement, without the prior 
written consent of the Secretary. The Lender, however, may provide 
another Lender with participating shares in the Loans without the 
prior written consent of the Manager. When participating shares are 
so provided, the Lender shall give written notice to the Manager and 
the Borrower. 
Lender shall continue to be responsible for and perform the provisions 
of the Loan Guaranty Agreement pertaining to the Lender unless the 
Manager approves a substitute lender. 

In the event there are participating shares, the original 

2.7 Lender agrees and Borrower concurs that DOE or its duly authorized 
representatives shall have access to any and all of its records and 
documents relating to the Loan, for such time periods as Lender 
maintains such records in accordance with its standard operating 
procedures. 

SECTION 3: BORROWER'S COVENANTS 

3.1 The Borrower agrees that it will: 

A. Initiate activity on the Project within days after 
execution of this Agreement; 

B. Obtain all necessary permits, licenses, and approvals 
necessary for the performance of the Project; 

C. Comply with all laws and regulations applicable to the Project; 
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D. Comply with requirements of 10 CFR Section 790.23, and the 
specific Language of 10 CFR Section 790.23 (C) is hereby 
ldcorporated by reference into this Agreement; 

'E. Comply with the following Federal Procurement Regulations which 
are listed below and by this reference incorporated into this 
Agreement: 

(1) Clean Air and Water - 41 CFR Section 1-1.2302.2 

(2) Construction Equal Opportunity - 41 CFR Section 1-12.803-4 
(3) Certificate of Non-segregated Facilities - 41 CFR Section 1- 

12 . 803-10 (D) . 
F. Not undertake any work in connection with the Project (by contract 

or grant) for a Federal agency without the Manager's written finding 
that performance of the work will not adversely affect its ability 
to comply with pertinent terms and conditions in the Loan Agreement 
and Loan Guaranty Agreement; 

G. Acquire capital equal to at least 2% of the project costs; 

B. Make all reports described in Exhibit B, Reports, attached to this 
Agreement and by this reference made a part hereof, within the times 
allowed for the submittal of such reports; 

I. Notify the Manager of any deviation In Project planning, management, 
Implementation procedures or techniques from those set forth in the 
Application for a loan guaranty or the Milestone Schedule which may 
have a significant impact on any aspect of the Project; and 

J. Consult and cooperate vlth DOE and its agents and representatives 
to resolve any problems which may arise with respect to any aspect 
of the Project throughout the term of the guaranteed loan. 

3.2 During the term of this Guaranty, Borrower will: 

A. Identify and report in writing to the Manager when a patent 
application on a subject Invention is filed in any country, 
and when a patent issues on a subject invention. 

B. Obtain prior written consent of the Manager to transfer rights 
to third parties in: 
proprietary rights resulting from this Project. 

(a) subject inventions and/or (b) other 
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3.3 Borrower agrees that: 

A. Employees and representatives of DOE and other Federal agencies 
shall, with the Manager's approval, have timely access to the 
project site at all reasonable times, and will assure availability 
of all information within its control related to the Project to 
permit the Manager as is necessary to determine technical progress, 
soundness of financial condition, management stability, compliance 
with environmental protection standards and requirements, and other 
matters pertinent to the Guaranty. In addition, the Borrower agrees 
that the Manager or his duly authorized representative may have 
access to all its books, records and other relevant documents 
related to the Guaranty for a period up to three years after the 
conclusion of the term of this Agreement. 

B. Except as hereinafter provided in this paragraph, all information 
flowing from the Project will be open to public dissemination. 
Trade secrets, commercial and financial information, geological, 
geophysical, and geographical information and data (including maps) 
concerning wells which the Borrower makes available to DOE during 
the preliminary discussion or at any time throughout the duration 
of the,Project on a privileged or confidential basis, will be so 
treated by DOE and, subject to Freedom of Information Act require- 
ments, will not be publicly disclosed without prior written approval 
of the Borrower. In order to assist DOE in carrying out this 
provision, information deemed by the Borrower to fall within one 
of the foregoing categories shall be identified and appropriately 
marked by the Borrower. 

3.4 Borrower agrees to obtain flood insurance as required by 10 CFR 
Section 790 .24 ,  if it is determined necessary at some future date. 

SECTION 4: EVENTS OF BREACH 

4.1 It is agreed that: 

A. Upon a finding by the Manager that the Lender has breached any 
of the covenants contained in Section 2 of this Guaranty Agreement 
or any.other material term or condition of this Guaranty Agreement 
or the Loan Agreement, and the breach shall not have been cured 
within thirty (30) days after written notice to Lender of the 
finding describing the material breach, the Guaranty shall be 
terminated and the government shall have no obligation hereunder. 

L 
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B. Upon such finding and notice by the Manger of such finding, the 
Borrower will be allowed days to acquire an approved 
substitute lender. 

C. Lender may continue to make approved advances as provided herein 

during which Borrower may seek a substitute lender. 
substitue lender is procured during such period and a new Guaranty 
negotiated between DOE, Borrower and the substitute lender within 
such period, then this Guaranty shall not cover any Advances made 
after the date of issuance of the new Guaranty by DOE to the 
substitute lender. 

days Under the Guaranty for a period of no longer than the - 
If a 

D. If a new Guaranty Agreement is not negotiated with a substitute 
lender within such - day period, then this Guaranty shall not 
cover any Advances made after the end of such period. 

E. Lender may not recover any amount in excess of disbursements approved 
by DOE together with accrued interest thereon. 

4.2 Upon a finding by the Manager that the Borrower is in breach of any 
of the covenants contained in Section 3 of this Agreement, or of any 
other term or condition of this Guaranty Agreement or the Loan Agreement, 
and the breach shall not have been cured within thirty (30) days after 
written notice to the Borrower of the finding describing the breach, or 
if an Event of Default as specified in Section of the Loan Agreement 
has occurred, this Loan Guaranty shall be reduced to the amount approved 
for disbursement plus any accrued interest due on those approved dis- 
bursements as of the date the notice from the Manager is received by the 
Lender. Any subsequent disbursements will not be covered by the Guaranty. 

4.3 Upon default by the Borrower and notification by the Lender, and to 
the extent that sufficient reserves exist in the Geothermal Resources 
Development Fund: (1) upon approval of the Secretary, the Manager 
shall, within sixty (60) days after receipt of such documents pay to 
the lender, the guaranteed amount of unpaid principal and accrued 
interest outstanding at the date of default; and (2) during the period 
beginning from receipt of s.uch documents and until payment is made by 
the Manager, interest payable by the United States will accrue on the 
guaranteed debt at a rate to be determined by the Secretary of the 
Treasury taking into consideration current average market yields on 
outstanding shortterm Treasury securities. 
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4.4 Upon a determination by the Manager that a default has occurred (except 
where dnterest assistance is provided as set forth in Section 4.5 below) 
the following shall apply with respect to patents and proprietary data: 

A. 

Bw 

C. 

Foreground. Borrower agrees to convey to the Government, upon 
request, the entire right, title, and interest throughout the 
world in any patent applications and patents resulting from subject 
inventions, and other proprietary rights accruing to the Borrower 
and resulting from the Project. 
executed instruments and such other papers as are deemed necessary 
t o  vest in the Government the entire right, title, and interest to 
enable the Government to exercise full and complete ownership and 
control over these assets. 

These conveyances shall be duly 

Background. For a period of five years after the date of default, 
and upon the Secretary's determination in writing that it is in 
the public interest, Borrower agrees to license background patents 
and background proprietary rights upon reasonable terms and conditions, 
and under conditions to protect the confidentiality of information, to 
domestic third parties to continue or practice the results of the 
Proj ec t. 

Borrower's License. Upon conveyance to the Government of title 
t o  the above patent applications, patents and other proprietary 
rights referred to in Subparagraph A above, Borrower may reserve 
upon request a revocable, non-exclusive license in each of said 
patent applications, patents, or other proprietary rights, upon 
such reasonable terms and conditions as may be specified by DOE 
at the time of said request. 

4.5 Nowithstanding any other part of this Agreement: 

A. In the case of failure by the Borrower to make interest payments 
as required in the Loan Agreement, the Manager reserves the right 
and-shall, within a period of thirty (30) days after receipt of 
notice of failure to pay interest, pursuant to the provisions of 
10 CFR Section 790.7, determine whether an interest assistance 
contract shall be executed. In the event that interest assistance 
is not warranted, the Manager shall so notify the Secretary and 
the Lender. The lender shall make available without delay such 
documents and certifications as the Manager may reasonably require 
evidencing the Lender's compliance with notification provisions 
of the Loan Guaranty Agreement. 
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B. I n  the  event i n t e r s t  ass i s tance  is warranted, DOE w i l l  en t e r  
i n t o  an agreement with the Borrower t o  pay Lender f o r  and on 
behalf of the Borrower, upon the same terms and conditions 
pmvided i n  the  Loan Agreement and the  Note, in terest  payments 
then i n  arrears and i n t e r e s t  payments which the rea f t e r  become 
due and payable on t h e  unpaid balance of the Loan. 
t o  accept interest paid from DOE i n  l i e u  of t he  Borrower. 

Lender agrees 

4.6 

5.1 

5.2 

The Manager is under no obl iga t ion  t o  exercise  the  r i g h t s  given him 
i n  t h i s  Agreement and may, when he determines t h a t  i t  is  i n  the bes t  
interest of t he  Government, waive o r  delay the exercise  of any of those 
r i g h t s  including, but not  l imited to ,  the  voiding o r  reducing of the  
Guaranty. 

SECTION 5: ADDITIONAL REQUIREMENTS 

Communications. 

A l l  not ices ,  demands, o r  o ther  conrmunications s h a l l  be i n  wri t ing 
addressed as follows: 

A. I f  t o  DOE: 

B. I f  t o  the  Lender: 

Manager 
San Francisco Operations Off ice  
Department of Energy 
1333 Broadway 
Oakland, CA 94612 

C. If t o  t he  Borrower: 

Survival of Agreement. 

This Guaranty Agreement s h a l l  be binding upon the  Lender, Borrower, 
and DOE and upon t h e i r  successors and/or assignees and s h a l l  survive 
payment by the  United States .  No delay o r  f a i l u r e  of t he  Secretary 
o r  the  Manager i n  t h e  exerc ise  of any r i g h t  o r  remedy and not s ing le  
o r  p a r t i a l  exercise  of any such r i g h t  o r  remedy s h a l l  preclude any 
f u r t h e r  exercise thereof ,  and no ac t ion  taken o r  omitted by the  
Secretary o r  the  Manager s h a l l  be deemed a waiver of any r i g h t  o r  
remedy. 
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5.3 

5.4 

5.5 

5.6 

Disputes. 

Any dkspute arising under this Agreement should be sent to the Manager. 
All decisions by the Manager relating to disputes arising under the 
Loan Guaranty Agreement or Loan Agreement shall be in writing. -The 
Borrower or Lender, as applicable, may request the Manager to reconsider 
any such decision. If not satisfied with the final decision made by the 
manager, the Borrower or Lender, upon receipt of such written decision, 
may appeal the decision within thirty (30) days, in writing, to the 
Chairman, Board of Contract Appeals (EBCA), Department of Energy, 
Washington, DC 20545. That Board when functioning to resolve such 
loan guaranty disputes, shall proceed in the same general manner as 
when it presides over appeals involving contract disputes. 
decision of the Board with respect to such appeals shall be the final 
decision of the Agency. 

The 

Other Loans. 

It i s  agreed that: (1) the terms and conditions set forth in any 
non-guaranteed loan relating to the project shall be acceptable to 
the Manager, and (2) the non-guaranteed loan shall be subordinate 
to the guaranteed loan. 

Officials Not to Benefit. 

No member of, or delegate to Congress, or resident commissioner, shall 
be admitted to any share or part of this Agreement, or to any benefit 
that may arise therefrom; but this Section 5.5 shall not be construed 
to extend to this Agreement if made with a corporation for its general 
benefit. 

Applicable Law. 

Interpretation of this Loan Guaranty and the rights and obligations of 
the parties thereto shall be governed by the laws of the United States 
of Amer'ica. 
requirements imposed on the Borrower or Lender by Federal, State, or 
local government agencies in connection with permits, licenses or other 
authorization to conduct or finance geotheraml activities. 

Nothing in this Agreement shall be construed to modify 
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IN WITNESS WHEREOF, the United States of America, the Borrower, and the 
Lender(s) have extended this Agreement, intending to be legally bound 
thereby. 

THE UNITED STATES OF AMERICA 

BY 

TITLE 

(Borrower) (Lender) 

BY BY 

TITLE TITLE 

BY 

TITLE 
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