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ABSTRACT

The study provides an evaluation of the impact of the
Géothermal 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 also 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-
menﬁ and the response to the program was far less than expected.
The streamlining of environmental regulations and leasing
policies, and the granting of inténgible drilling cost write-
offs and depletion allowances to operators would have had a
greaté? impact on geothermal energy development. The loan
guaranty program did not promote the undertaking of any new
projects that would not have been unde;taken without it. The
program only accelerated the pace for'some development which
might have commenced in the future.

Included in the study'are recommendations for improving
the operation of the program thereby increasing its attrac-

tiveness to potential applicants.
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INTRODUCTION

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.

The United States government has several programs di-
rected at the development of geothermal resources(l). The
potential contribution of this resource to total energy supply
has been estimated to be between 3-10 percent. 1Its 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-qent(z) or 140,000 MW

for 30 years. Three types of geothermal resources were

(1) Geothermal resources are defined as the stored heat, both
identified and undiscovered, that i§ recoverable using
current or near current technology|regardless of cost
(USGS C1I 726).

(2) A megawatt century of electricity is a unit of energy
equivalent to 1 MW of power produced for 100 years (or
3.33 MW for 30 years).




(3)

evaluated: vapor-dominated hydrothermal , liquid-dominated
hydrothermal(4) (for temperatures of >150°C and 90-150°C),
and geopressured fluids(s).

The Geothermal Loan Guaranty Program (GLGP) is one
government support directed at developing this resource
potential. Title II 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-

L]

thermal energy.

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.




in geothermal development and/or interest in the loan guaranty
program. The San Francisco Operations Office (SAN), the
administrating office for the program, provided the author
with a list of potential apélicants as discussed in Chapter III.
Government documents and internally circulated memoranda
were reviewed for infofmation 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 guéranties, cost-sharing, direct grants, and tax sub-
sidies addressing the potential for promoting development and
commercialization of energy resources and technologies. Two
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).
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:




Geothermal Energy and the Law, Vol I: The Federal Lands

Management Program (draft), and Vol. II: Preliminary Analysis

of the Impacts of Federal Tax Reform on Geothermal Energy

Development in the United States. The U.S. Senate and

House of Representatives are also studying the prospedts

for using loan guaranties and their affect on various sectors
within government and industry. The U.S. General Accounting
Office is preparing a report to Congress on government in-
volvement in geothermal development. The GAO conducted a
survey by sending questionnaires (Appendix A) to 180 federal
and state leaseowners; approximately 62 percent of them
responded. A GAO draft report should be ready by Spring 1978
and a final report by»Fall 1978.

These sources and others that were consulted addressed
the Geothermal Loan Guaranty Program directly, loan guaranties
in general as a financing mechanism, the financial climate
in the geothermal industry, other government supports, and
geothermal development in the United States. All are refer-

enced in the bibliography of this paper.

Study Organization

This study begins with Chapter II, an overview of the
geothermal industry — the state of the art, and current and
future potential, in order to give perspective to the scope

of the problem of developing geothermal resources.




Chapter III, "The Geothermal Loan Guaranty Program,"
focuses on the specifics of the program: applications received
and pending, operating procedures, and the reviewing process.
Legislative background sets the timeframe: in which the
program has evolved.

Chapter IV. "Externalities Affecting the Geothermal
Loan Guaranty Program," lends insight to those factors im-~
peding the development of the resource and the effectiveness
of the loan guaranty program. Barriers, other than financial,
that have prevented the industry from developing to a point
where full advantage could be taken of such a program are
evaluated.

Chapter V. "Evaluating the GLGP: Attitudes and Per
spectives," elaborates the private sectors perceptions of
the loan guaranty program. An understanding of how the
program meets the needs and serves the purpose of lending
institutions, private industry, and utilties is required
to determine its potential capability. The existing
problems for the use and operation of the loan guaranty
program aid in evaluating its impact and are the basis for

recommendations made in Chapter VI.

The uncertainty and risk associated with geothermal
resources with respect to the legal, institutional, and

‘ii technical barriers are outside of the scope of this paper,




except as they are an impediment to the functionihg of the
loan guaranty program. These subjects have been addressed in
greater detail by others.

The geothermal industry and the government have traveled
far up the "learning curve" in a matter of é few years. Grow-
ing pains are apparent in this "infant industry" but growth
is taking place, regardless of the status of the loan guar-
anty program. It is the hope of the author that information
provided herein will aid in furthering the understanding of
the magnitude, complexities, and interdependencies of con-

straints affecting the geothermal industry.




STATE OF THE ART -~ GEOTHERMAL ENERGY OVERVIEW

Geothermal resources were used for the generation of
electricity first at Laradello, Italy in 1904; 250 kilo-
watts were being generated by 1931. 1Italy presently produces
417 MW of electricity. 1In 1958, New Zealand was the second
country to generate electricity using geothermal resources,
with current production of about 170 MW. The United States
was the third country to produce electricity, beginning in
1960 at the Geysers. Presently, several countries are ex-
ploring for and utilizing geothermal resources for non-electric
uses and for generating electricity: Iceland, Hungary, USSR,
Japan, Mexico, Honduras, El Salvador, Nicaragua, and several
others (Table 1). |

The United States is the world's largest producer of
electricity utilizing a vapor-dominated hydrothermal (dry
steam) resource. The only geothermal power plant generating
electricity, at the Geysers in California, currently pro-
duces 502 MW of electricity with plans to generate an addi-
tional 626 MW by 1981 (Table 2). Total potential for this

area has been estimated to be 2000-2500 MwW.



Table 1

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

Operating Power (MW) Non-Electric
Country Operating Planned (MW)
Hungary - - 380
Iceland 3 55 285
Italy 417 15 15
Japan 170 - 25
Mexico 75 75 -_—
New Zealand 170 210 120
United States ‘ 502 1626 15
U.S.S.R. 6 20 5,100
El Salvador 30 30 ==
Guadaloupe - 30 -
Turkey - 10 -
Nicaragua - 100 -
Total 1,373 1,171 5,940

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




Table 2

Existing and Expected Capacity at the Geysers Geo-
thermal Power Plants

Capacity Capital Cost

Unit Year %%F Cum. E%?bo%qg?I i;rs Piggiger

1 1960 11,000 11 1,750 159 U-M-T

2 1963 13,000 24 2,200 169 U-M-T

3 1967 27,000 51 3,790 140 U-M-T

4 1968 27,000 78 3,170 117 U-M-T

5 1971 53,000 ) U-M-T

6 1971 53,000 184; 11,500 108 U-M-T

7 1972 53,000 ) U-M-T

8 1972 53,000 290; 11,900 112 U-M-T

9 1973 53,000 ) U-M-T
10 1973 53,000 396; 13,500 127 U-~-M-T
11 1975 106,000 502 14,404 136 U-M-T
12(¢c) July/78 106,000 608 21,500 203 U-M-T
13(Cc) July/79 135,000 743 28,900 214 Burmah

(Aminoil)

14(c) Feb/79 110,000 853 28,000 255 U-M-T
15(C) Sept/78 55,000 908 17,300 315 Thermogenics
16(p) May/81 110,000 1,018 42,400 385
17(p) May/81 110,000 1,128 41,600 378

C-under construction

P-planned, government approvals pending
U-Union 0il Co.

M-Magma Power Co.

T-Thermal Power Co.

Source: Birsic, 1976; Pacific Gas and Electric and Union Oil
Company, Promotional Material, 1976.
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Resource Potential

Electric generating potential from hydrothermal convec-
tion systems(s) 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 (>150°C) 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). Geopressured fluids of the Gulf Coast rangé in
potential from 9,000 to 35,000 MW-cent (31,000 to 115,000 MW
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
140,000 MW for 30 years)(ﬁSGSCIl72& 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

(6) : . .
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
sediments.




Table 3
Geothermal Resources of Hydrothermal Convection Systems

Electrical MW for

energy 30 years

lolacall/ MW°cent2/ 3/
High-temperature systems
{>150°C; for generation
of electricity)
Identified resources 257
Reserves 7/ 3,500 11,700
Paramarginal resources 8/ 3,500 11,700
Submarginal resources 9/ >1,000 4/ >3,300 4/
Undiscovered resources 1,200 38,000 5/ 126,700 5/
Intermediate-temperature
systems (90° to 150°C:
mainly non-electrical
uses) .
Identified resources 345 5
Undiscovered resources 1,035
TOTAL 2,837 46,000 153,400
1/ lolecal (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.
Unit of electrical energy; 1 MW-cent is equivalent to 1000 KW
produced continuously for 100 years.

Assumes that each MW.cent of electricity can be produced at
rate of 3.33 MW for 30 years.

Small because of exclusion of systems with temperatures below

150°C.
Perhaps as much as 60 percent will be reserves and paramarginal

resources; costs of discovery and development are more specu-
lative than for identified resources.

Reserves: recoverable with present technology and competitive
cost.

Paramarginal: recoverable with one to two times current

energy costs.
Submarginal: recoverable at greater than two times current

prices of competitive energy sources.

Source: U.S.G.S. CI 726, p. 150.
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Table 4
Geothermal Resources of Geopressured Sedimentary
Environments
Heat in Electrical MW for
pore fluids energy, 30 years
108211 MW-cent2/ 3/
Gulf Coast geopressured
fluids in sediments of
Tertiary age; assessed
on-shore parts only, to
depth ranging up to
7 km. 10,920
Thermal energy 24,380 81,260
Mechanical energy
(thermal equivalent) 9,970 33,230
TOTAL 34,350 4/ 114,490 4/

1/ Thermal energy only; lOlBCal-is equivalent to heat of

~  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.

4/ Perhaps in part reserves but mostly paramérginal, 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 Sufvey 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
1and. An additional 96 million acres are listed as having
potential value for geothermal resources; of these, 58 million
acres (60 percent) are on Federal iand.

Only 10.5 percént of all KGRA's and only 3 percent of
federal lands authorized for geothermal exploration have been
leased. Many firms conduct some exploration before leasing
but these efforts are not impressive with respect to the
potential development of geothermal resources.

Private land is also leased for geothermal exploration
and development. The extent of private leasing activity is
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 .ieasing procedures.

Several major oil companies are active in geothermal
leasing and development. Appendix C presents competitive
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.
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Drilling Activity

Drilling is an expensive venture and capital must be
available in order to locate additional geothermal reserves.
Table 5 represents typical drilling costs.

Drilling activity for geothermal resources has not been
significant compared to ﬁhe‘number of o0il and gas wells drilled
in the United States-. The majorityrof 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 19 65
1977 32 8 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 Marginal
Depth (KM) Total Cost Cost/Meter Cost/Meter Source
0.5 50,000 100 100 Meidav
1.0 150,000 150 200 Meidav
150,000 150 USGS
2.0 420,000 210 270 Meidav
300,000 150 150 USsGs
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 III.

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 0il 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 0il Co. will supply the steam earning working
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Figure 1. Geothermal Resources Development.

Areas of Significant
Nev Development by 1981

Bravley, CA

East Mesa, CA

The Geysers, CA
Beber, CA

long Valley, CA
Niland, CA

Surprise Valley, CA
Grand View-Oreana, ID
Raft River, ID

10 Beowawe, NV

11 Brady-Bazen, NV

12 Dixie Valley, NV

13 Ruby Valley, NV

14 Soda Lake, NV

1S Steamboat Springs, NV
16 Animas Valley, NM

17 Valles Caldera, NM
18 Alvord Desert, OR

19 Beryl, UT

20 Cove Fort, UT

21 Roosevelt Hot Springs, UT
22 Thermo, UT

GBLARNS WM

D Areas with deep drilling and significant development by 1961
(nunbers are for location purposes: d‘ovnot indicate priority).

® ge;l with significant surface exploration and deep drilling
98S.

e Areas with current production, areas with past drilling and
no current activity, and areas which have not had activity.

Source: U.S. Fish and Wildlife Service, Department
of Interior, Geothermal Project, L976.
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interest revenues of 49 percent, with Geothermal Kinetics,
Inc., receiving 30 percent and Entex Petroleum 21 percent.
Financing will be via conventional means, e.g. revenue bonds

(The Geysers, 1977).

3) The Northern California Power Agency has contracted
with Shell 0il to supply steam for a 55 MW power plant. This
is pending financing with a federal loan guaranty and negotia-
ting a contract with Pacific Gas and Electric to transmit the

electricity.

II. Imperial Valley, California

East Mesa

4) Magma Power Company (Imperial Magma) is constructing
a 10 MW binary cycle(a) power plant, operation to begin in
August, 1978.

5) Republic Geothermal, Inc. is doing field development
work with a federal loan guaranty and plans to construct a
double flash(?) 48 MW power plant.

Brawley

6) Union 0il Company has obtained a permit to construct

a 10 MW single flash power plant. Possibly Southern California

(S)Binary cycle: use of a heat exchanger to conduct heat
from a geothermal brine to the working fluid (isobutane)
which drives a turbine.

(9)Single or double flash: steam produced from hot water due
to a decrease in pressure.
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Edison or the Imperial Irrigation District will purchase
electricity. Principal operators at Brawley are Union and
Chevron.

Heber

7) San Diego Gas and Electric has submitted a proposal
to DOE for the demonstration Program Opportunity Notice (PON)
for a 50-MwW bihary cycle power plant costing about $42 million.
Chevron, Magma, Union, and New Albion Resources Company (NARCO),
a subsidiary'df SDG&E are principal leaseholders at Heber.

Salton Sea

. 8) DOE and SDG&E have a cost sharing agreement that funded
the construction of a 10-MW binary cycle Geothermal Loop Ex-
perimental Facility--in operation since May 1976. Principal
operators are Magma Power Co., Southern Pacific Land Co.,
and Southern California Edison. A 50-MW flash binary power
plant is ﬁndei consideration.

Westmoreland

9) Republic Geothermal and Mapco jointly lease and
operate this prospect. An application for a federal loan
guaranty has been submitted for reservoir assessment and

drilling. A 50-MW double-flash power plant is planned.

ITI. DesertIPeak (Brady-Hazen) , Nevada

10) Phillips Petroleum is the principal operator. Sierra

Pacific is interested in purchasing electricity at the busbar.
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A 50 MW double flash power'plant,is under consideration. The

Geothermal Energy Corporationvand 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 Light will purchase the electricity and Phillips
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 0il Co. Union has
submittedra proposal to the Department of Energy for the
construction of a 50 MW flash demonstration plant in response
to the PON. The Public Service Company of New Mexico is the
utility involved in this venture.

Many other areas are being explored for geothermal re-
sources and development: a) Cové-Fort<Sulphurdale, Utah-
Union, b) Coso Hot Springs, Caiifornia, China Lake, Naval
Weapons Center has requested proposals and is looking for a
developer. c¢) Becwawe, Nevada - extensive exploration by
Chevron 0il 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 200°C granite to
3 KM. A 10 MW (thermal) binary cycle power plant is planned,
f) Hawaiian Islands- explbratory drilling in Kilauea and
Puna. Geopressured resource potential and feasibility are
being studied extensively at the University of Texas, Bureau
of Economic Geology, which was awarded $17 million in grants

from the Department of Energy.

Non-electric Utilization

Significant thermal resources, 700 MW, worldwide (Luhd,

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
65-100°C. 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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Figure 2. Required Temperature of Geothermal
Fluids for various Nonelectrical
Applications (Approximate) (Lindal,
1974) .

EVAPORATION OF HIGH CONC. SOLUTIONS,
REFRIGERATION 8Y AMMONIA ASSORPTION,
DIGESTION IN PAPER PULP, KRAFT,

HEAVY WATER VIA HYDROGEN SULFIDE PROCESS.
ORYING OF DIATOMACEOUS EARTH,

DRYING OF FiSH MEAL, TEMP, RANGE OF
DRYING OF TIMBER, b CONVENTIONAL
POWER PRODUCTION

ALUMINA VIA BAYERS PRROCESS.

DRYING FARM PRODUCTS AT HIGH RATES,
CANNING OF FOOD.

EVAPORATION IN SUGAR REFINING,
EXTRACTION OF SALTS BY EVAPORATION AND CRYSTALIZATION,

FRESH WATER BY DISTILLATION,
MOST MULTIPLE EFFECT EVAPORATIONS, CONCENTRATION OF SALINE SOLUTIONS,
REFRIGERATION BY MEDIUM TEMPERATURES,

DRYING AND CURING OF LIGHT AGGREGATE CEMENT SLABS,
DRYING OF ORGANIC MATERIALS, SEAWEEDS, GRASS, VEGETABLES, ETC,

WASHING AND DRYING OF wWOOL.,

DRYING OF STOCK FISH,
INTENSIVE DE-ICING OPERATIONS.

SPACE HEATING.,
GREENAHOUSE SPACE HEATING.,

REFRIGERATION BY LOW TEMPERA TURE

ANIMAL HUSBANORY .
GREENHOUSES 8Y COMBINED SPACE AND HOTBED HEATING,

MUSAROOM GROWING,
3ALNEOLOGICAL BATHS.

SOIL WARMING .

SWIMMING POOLS, BIODEGRADATION, FERMENTATIONS,
WARM WATER FOR YEAR ARCUND MINING IN COLD CLIMATES,
DE-ICING, '

HATCHING OF FISH, FISH FARMING

Source: Geothermal Resources Council, Direct Utilization
Symposium, 1978.
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Industry Structure

The geothermal industry is fairly new and most firms
began their industry involvement 5 to 7 years ago. The in-
dustry is relatively small, with major developments involving
a few firms. Reviewing leasing and drilling activity provides
a good indication of which firms are more active. These are
listed in Appendix E. Planned power plant construction, as
outlined in the previous section, indicates Chevron, Phillips,
Magma, and Union to be leading the way. Other projects involv-
ing field development, resource supply contracts, and potential
construction of‘power plants involve Shell, Amax, Mapco,
Thermal Power, Thermogenics, Republic Geothermal, Geothermal
Kinetics, Geothermal Resources International, McCulloch 0il,
Aminoil, and Phillips Petroleum.

Utilities, engineering firms, land ventures, and munici-
palities are also involved in several stages of geothermal
resource development. Table 7 lists these firms and the
various stages of development in which they are most likely
to participate.

There are basically four areas the industry is directed
towards:

1) Land acquisition:

a) federal - state
b) private

2) Exploration:

a) initial exploration - geological and geo-
physical surveying. May precede lease acquisition.
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Table 7

Types of Firms and Involvement in Geothermal Development

Lease Field Power Plant
Acquisition Exploration Development Construction
0il
Companies
(1) X X X
Geothermal
firms (1,2 ) X X X 0.
Engineering
firms 0
Municipalities X X X
(3) X
Utilities
(3) X X 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)

A firm or an individual acquires a lease andshas 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, uti}ities, 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 severai yéars of proven feasibility. The qﬁestion
remains as to whom will pay for the power plant. The developer
is willingvéo‘finance the deveiopment of the field but
neitherhe nor the utility compahies, for varibus reasons
(capital requirements, reservoir uncertéinties, and regula-
tory issues) have been willing to finance liquid-dominated
power planﬁ‘qonstruction.b 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

Financiﬁq for geothermal devélopment is made available
by the samé%mechanisms as in other resource investment oppo-
tunities. Raising'capital for geothermal ventures differs
in that the  resource is unconvenﬁional, expensive to exploit,
and involves a high level of risk. The payout is longer
than for oil and gas, and many uncertainties including tax
treatment make financiné more difficult.

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 cbmpete for capital in a

thin market, and with other investments of large integrated
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(10)

firms. The considerations for investment may be: undiluted
interest to retain full control, cost of capital; and mini-~
mization of front end exposure.

0il companies and other we;l—established industries,
geothermal enterprises, municipalities, and utilities have
different means of raising capital. Large established firms
may sell securities to faise 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.

00 phe University of Pennsylvania, Energy Center, is under
contract to the Division of Geothermal Energy, DOE, to
‘ﬁi study investment decisions for geothermal resources.
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Table 8

Capital Formation for Geothermal Projects

Large ) internal cash flows
established ) commercial lenders
firms ) :securities offerings
e.qg. ) drilling contributions from other firms
0il comp, ) joint ventures-land, drilling, federal
government
small ) venture capital - drilling programs
firms ) joint ventures - general partnership
e.g. lease ) limited partnership
exploration ) farm-outs
federal government
Municipalities - revenue bonds
federal government
Utilities - 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 - 101> Btu
*Assuming - 1 MW hr - lO7 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

(Quads/yr) 0.3-0.4 2.5-4.0 13-18
ﬁ Quad = 10%° Btu

Source: ERDA, Program Approval Document, Fiscal Year 1977,
Geothermal Energy Development, January 17, 1977.
(Bierman, p. 63).
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have aboﬁt 1125 MW by 1981 and if the 11 power plant projects
outlined in this report are completed, that will mean an
additional 435 MW. Given the time constraints of drilling,
permitting, construction, capital requirements, etc., one
wonders where the additional 1500-2500 MW will come from.

The government is spending millions of dollars on research
and development of geothermal resources trying to realize
the numbers they have forecasted. Projects have been under-
taken, much of which have been contracted out to private
industry, to address technological developments, resource
assessment, policy and planning issues, institutional and
legal barriers, and financial incentives.

The ERDA budgetary outlays for the geothermal research,
development, and demonstration program for FY 1978 was $68
million, an increase of $19 million from FY 1977. Table 11
presents budget outlays and authority for geothermal energy
from 1975 to 1979. Appendix F contains the entire ERDA
budget for FY 76 through 1978.

Legislation, cost sharing programs, tax incentives,
and the loan guaranty program are efforts to promote explora-
tion and development of geothermal resources. A survey of
these programs is outlined herewith to present the extent

and means of the programs in operation.
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Table 11

Federal Budget for Geothermal
Energy 1975-1979

Budget
Budget Outlays Authority
(million §) (million $)
1975 (ERDA) 21 28
1976 (ERDA) 30 32
1977 (ERDA) 49 100
{50 GLGP)
1978 (DOE) 93.5 126.2
(6.6) GLGP (15.0)
(5.0) 1IDC ( 5.0)
Total 81.9 106.2
1979 (DOE) 134.9* 145 .7%*
( 6.0) GLGP ( 6.0)
(10.0) IDC (10.0)
Total 118.9 129.7
Non-federal support
1975 10.7 10.9
1976 10.1 12.2
1977 5.8 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
‘ﬁi 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. The Geothermal Loan Guaranty Program is described
in detail in Chapter III. 1In 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.

II. The Geothe;mal 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 0il Company of Los Angeles, Calif. to drill,
test, and provide data from three 10,000 foot holes in the
Cove Fort-Sulphurdale, Utah area. Estimated share by DOE:

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

2) Getty 0il Company of Bakersfield, Calif. to drill
a 6,000 foot exploratory well at (South) Roosevelt Hot Springs,

Utah. Estimated share by DOE: §$396,000 (The Geyser, Oct. 1977).

3) Geothermal Power Company of Novato, Calif., to drill
15 heat gradient holes 300 to 500 feet, drill two 2000 fact
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).

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

(The Geyser, 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 industry has expressed concern 1in turning over
proprietary information to the government. Several factors
account for their concern: private industry-government rela-
tionship and economic effects. Industry is concerned with
government's involvement in developing energy resources. It
may also prove to be an economic disadvantage to some firms,
while an economic advantage to others. For example, if two
firms have adjacent leases and one finances exploration with
private funds only while the other uses government assistance,
the ecoﬁomics for the latter improve substantially. If
severél million dollars has been spent in an area by one
leaseholder and information on the area is publicized by
the government, the competitive advantage is lost. A com-
pany holds exploration data proprietary to gain advantage
in purchasing future lease offerings. The Reservoir Case
History Program may, therefore, inhibit exploration in areas
where data will be made public. Several firms have expressed
interest in this program in comparison to the loan guaranty
program.

IITI. The Départment of Energy has other cost sharing
programs in electric and nonelectric utilization of geothermal
resources. The Division of Geothermal Energy of the San
Francisco Operations Office has offered two Program Oppor-
tunity Notices (PON), and has plans for another PON in addi-

tion to two 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. A final decision granting
eight contracts, out of a total of 22 proposals, was reached
in February, 1978. Under ERDA, $1.5 million was allocated
for this PON. Several of the grants were for space heating
projects and one was for retrofit of a food processing plant.

The Geothermal Demonstration Plant (PON) estimated cost
by DOE to be $130 to $150 million. The DOE share is expected
to be 50 percent or less of the estimated cost. The closing
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. The purpose is to
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. ERDA proposed that the plant
should be in operation by the end of 1982 and generate
approximately 50 MW net electric power.

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.

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 FRDA 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, 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. 1If
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 cycle" (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. The controversy surrounding
this program will continue for some time,

Another form of government incentives are tax treatments
of geothermal resources: percentage depletion and write-offs
of intangible drilling costs. Legislation is currently
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 III is devoted to the Geothermal Loan Guaranty
Program and the specifics of its operation. Discussed are
the objectives and purposes of the iegislation, budgetary
allocation, expectations, operation and management of the
program, processing and reviewing of applications, current

status, and problems associated with the program.

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 II provides for the establishment of a loan guaranty

‘i’ program, assistance in the payment of interest charges, and

establishment of the Geothermal Resources Development Fund.

41
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Title III, General Provisions, states the requirements for
carrying out the stated objectives of the Act.

The Law states that the purposes of the loan guaranty
program are:

1. The determination and evaluation of the resource

base (resource assessment),

2. research and development with respect to extfac—

tion and utilization technologies,

3. acquiring rights in geothermal resources (lease

acquisition), and

4., development, construction, and operation of

facilities for the demonstration or commercial
production of energy from geothermal resources.

Under the térms of the Act, loan guaranties will be
granted for up to 75 percent of éroject costs with the federal
government guarantying'up to 100 percent of the amount borrowed;
the applicant contributes 25 percent equity. The amount to
be guaranteed is limited to $100 million per project and
$200 million per borrower.

The life of the program is 10 years, to terminate on
Sept. 3, 1984, but all loans guaranteed up to that time will
be honored according to the terms of the loan agreement.

The maximum term for any loan guaranty is 30 years or "the
expected average useful life of any major physical asset to

be financed by such loan, whichever is less," (8790.6 (h))
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The loan guaranty program became effective June 25, 1976
as stated in the Rules and Requlations 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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In addition, priority within each of these categories
was given first to projects from which the Federal government
receives royalty payments and second, to projects undertaken
by small companies and private utilities.

A small utility is one whose total electric output did
not exceed four million megawatt-hours; and, a small business
is a concern independently owned and operated, is not dominant
in its field of operation, does not have assets exceeding $9
million, does not have net worth in excess of $4 million,
and does not have an average net income, after Federal income
taxes, for the preceeding two years in excess of $400,000
(average net income to be computed without benefit of any
carryover loss). (8790.5(i)&(j)).

According to the Rules and Requlations, some entities
are not eligible for obtaining a loan guaranty: 1) A loan
application which meets a lender's standards without a Federal
guaranty will be regarded by the Administration as not eligible
for a loan guaranty under this regulation (8790.4(c)). 2) Also
ineligible are entities whose income is excluded from gross
income for purposes of taxation as stated in Chapter I of the
Internal Revenue Code of 1954. This would exclude publicly-
owned electric utilities, including ‘utilities owned by muni-
cipalities, and public utility districts. 3) a project for
extraction or production of geothermal by-products or the

disalination of geothermal brines is also ineligible,
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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. 1In 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 Fund was set up
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
Budget Authorization
(millions .0f dollars) (millions of dollars)
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 én additional $100 million was allowed. Currently
there is about $286 million authorized for guaranties. The de-
crease accounts for the 3 guaranties made for $13.644 million.

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. This was reduced by the appropriations committee
to 1:7. 1In other words, the amount of money appropriated
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 Status of the Geothermal Loan Guaranty Program

As of February, 1978, one year and eight months after the
program became effective, nine applications have been sub-
mitted for loan guaranties. SAN originally expected 17 to
20 applications during FY77 (Annual Report), but received
only six. For FY78, the USGS was told to expect 10 appli-
cations for their review, although SAN has estimated that
2 to 4 applications for electric generation (application
may be for exploratory drilling, field development, power
plant construction), and 1 to 2 for nonelectric utilization,
totaling a possible six applications. A FY79 budget request
was based on the assumption of receiving 20 applications per
year.

Table 12 is a summary of applications, including a list
of those "currently being prepared." Most of these applica-
tions have not yet been submitted as scheduled, but it is not
all inclusive, as some applicants do not appear on the list.
A total of 28 applications were projected by SAN for 1978
according to the list compiled in August, 1977. SAN now
only expects a possible maximum of 10 applications in 1978.

Table 13 is a breakdown of the nine applications sub-
mitted to SAN. Republic Geothermal Inc.(RGI), of Santa Fe
Springs, California was the first to be granted a loan guaranty.

The loan was for $9.03 million to finance the drilling of




Table 12

GEOTHERMAL LOAN GUARANTY PROGRAM APPLICATIONS

PROJECT
APPLICANT Location Type
I. Applications Received
A. APPROVED
Republic Geothermal East Mesa, CA Electric
Geothermal Food Processors Brady Hot Springs,NV Vegetable
Dehydration
Geothermal Kinetics/ Brawley, CA Electric
McCulloch 0il Co.
B. AWAITING ADDITIONAL INFORMATION
Geothermal Resources Geysers, CA Electric
GeoCal Honey Lake, CA Electric
City of Burbank Multi-site Electric
Diablo Exploration New Mexico Electric
RFL-NCPA _ Geysers, CA Electric
C. BEING PROCESSED
RGI/MAPCO | Westmorland, CA Electric

EXPECTED DATE

AMOUNT Sub- Recommen-
(SM) mission dation
9.03 10-76 Approved
2.80 3-77 Approved
1.75 2-77 Approved
7.7 10-~-76
2.27 10-76
25.0 3-77
21.8 3-77
14.5 9-77
21.0 9-77

8V



II. APPLICATIONS CURRENTLY BEING PREPARED

APPLICANT

VIN

Geothermal Power Company
O'Brien Energy

U.S. Geothermal

CU-4 Venture

Agriculture Group Ind.
Earth Energy

California Energy, Inc,
California Geothermal, Inc.
CU-3

Cu-2

North State Growers

Technology International

Deuterium, Inc.
Geothermal Kinetics, Inc.
GEDCO/Thermai Power

NW Ground Covers

GeoCal

PROJECT

Location

New Mexico
Utah

Milford, UT
Broneau, 1ID
Geysers, CA
Calistoga, CA
Geysers, CA
Geysers, CA
Geysers, CA
Geysers, CA
CA/UT
Susanville, CA

Susanville Correc-~
tional Facility

Geysers, CA
Powers Ranch, AZ
Hawaii

Klamath Falls, OR

Honey Lake, CA

Type

Power Plant
Electric
Electric
Electric
Electric
Hydroponics
Electric
Electric
Electric
Electric

Power Plant

Non-electric

Space Heating

H2S Scrubber

Electric
Electric
Greenhouse

Hydrcponics

EXPECTED DATE

AMOUNT Sub- Recommen-
(SM) mission dation
6.0 2-78 5-78
7.0 3-78 6-78
25.0 1-78 4-78
15.0 1-78 4-78
18.0 1-78 4-78
2.0 11-77 2-78
15.0 3-78 6-78
15.0 10-77 1-78
15.0 1-78 4-78
12,0 12-77 3-78
12,0 6-78 9-78
8.0 12-77 3-78
0.8 1-78 4-78
9.0 2-78 5-78
12.0 12-77 3-78
25.0 6-78 9-78
0.4 2-78 5-78
2.5 11-77 2-78

6¥




Geothermal

Kinetics, Inc.

RLK and Company

Republic Geothermal

Argosy

Republic Geothermal

Geothermal

Geothermal

Kinetics

Kinetics

City of Susanville

Geothermal
Geothermal
Technology
Technology
Technology
Technology
Technology
Whitewater

Geothermal

Kinetics

Kinetics

International
International
International
International
International

Geothermal

Fisheries, Inc.

Garden Valley Geothermal

Boggs Mountain, CA
Timberline Lodge, OR
Westmorland, CaA
Perrine Ranch, CA
East Mesa, CA

ERDA Appl. #5, CO
ERDA Appl. #6, MT
Susanville, CA

ERDA Appl. #9, CA
ERDA Appl. #10, ID
Susanville, CA

Hot Lake Resort, OR
LeGrande, OR

Boise, ID

Vale, OR

ID

iD

Garden Valley, 1ID

Electric
Space Heating
Electric
Exploration
Power Plant
Electric

Electric

Elec/Non-Elec.

Electric
Electric
Space Heating
Space Heating
Space Heating
Space Heating
Space Heating
Space Heat/
Greenhouse

Aquaculture

Space Heating

8.0
10.0
22.0

5.0
25.0

5.0
10.0
18.0

7.0
10.0

2.0

1.0

6.0
10.0
10.0

6.0

1.4

0.5

2-78
6-78
3-78
6-78
1-78

12-77
1-78

12-77

10-78
6-78

9-78

0s



P.S. Ogden Power Company
American Drilling and Grouting

IITI. POTENTIAL APPLICATIONS

Geothermal Resources
Geothermal Kinetics
Geothermal Kinetics
Geothermal Kinetics
Diéblo Exploration
Aminoil

Magma

Republic Geothermal
Coastal States 0il
Renewable Energy Systems
Morningside Heights

Sonadri

Lakeview, OR Space Heating

New Mexico Electric

Round Mountain, CA Electric
ERDA Appl. #12, NM

ERDA Appl. #13, NV

ERDA Appl. #14, CA

Several projects

Several projects

Long Valley, CA Electric
Imperial Valley, CA Electric

CA Electric

CA Non-electric
‘Boise, 1ID Space Heating
Carson City, NV Electric

Source: San Francisco Operations Office, DOE, 1977.

3.5

9.0

15.0
15.0
?
?
2.0

?

mid-77
early-78
early-78
early-78
1978
1978
mid-77
mid-77
mid-77
mid-78
mid-78
late-78

late-78

12-78
mid-78
mid-78
mid-78
1978
1978
1-78
1-78
late-78
late-78
late-78

late-78

18§




Table 13

Applications Submitted for Loan Guaranties

TOTAL
. DATE TOTAL LOAN INTEREST DATE TO HQ APPLICATION
NUMBER RECEIVED PROJECT LOCATION TYPE COST AMOUNT RATE LENDER DATE APPROVED $
1 10-6-76 Dry Creek Exploration Geysers Expl-53MW 13.499 7.500 120%P +1/2% Bank of $7.500
(GRI) w/Chevron Oil America
2 10-26-76 GeoCal (GeoProducts) Honey Expl-55MW 3.654 2.269 125%P Bank of
Lake Montreal 9.769
3 10-26-76 R-1975 Geothermal East Mesa Expl-36MW 12,045 9.030 120%P +1/2% Bank of 1/21/77 18.799
Energy Drilling America 578777
Program (RGI)
4 2-28-717 CU I Venture Brawley Expl-55MW 2,459 1.750 120s¢pP Bank of 8/6/77 20.549
(McCulloch and Montreal 5730777
Geothermal Kinetics) (1/13/78)
S 3-2-77 So. Cal. Public Energy 24 sites Expl-50MW 34,188 25.000 6 1/2% to Dean Witter, 45.549
Corporation (Burbank) Geo or 200MwW 1980 Trustee
Hybrid 7% 1981-1985
6 3-4-77 Geothermal Food Brady Hot Food Dehy- 3.815 2.864 P+2% Nevada 8/6/77 48,128
Processors Springs dration . Nat'l Bank 3/30/77
Plant
7 3-8-77 Diablo Exploration New Mex. Expl-50MWw 29,000 21.800 8.5% Kidder 70.212
Peabody,
Trustee
8 9-14-717 RFL-NCPA Geysers Expl-66MW 19.322 14.489 8.75% Berg & Co. 84.702
Field Dev.
9 10-29-77 RGI/MAPCO Westmor- Expl-55MW 28.981 21.0 8.85%(?) Bank of 105.702
Westmorland land Field Dev. America

cs
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eleven production wells and four reinjection wells at East
Mesa in the Imperial Valley. RGI plans to develop the field
and construct a 45 MW power plant on the site. The financing
of the power plant will potentially be from another loan
guaranty.

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. Ac¢cording to GFP,
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.

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 0il) called the CUI venture. The original
application was for exploratory projects on three separate
sites: Beryl and Lund in Utah, and South Brawley in the
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.
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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 projects. The GLGP is
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
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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 30, 1977, the last day
of ERDA, by the Acting Administrator. There was an ensuing
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.)

The Dry Creek/Chevron application (Dry Creek is a sub-
sidiary of Geothermal Resources International) is still not
complete. Dry Creek and Chevron have an agreement where
Chevron would be the operator. Dry Creek is currently
amending its application to deepen an existing well Chevron
drilled. Delay was due to the difficulty Dry Creek had in
obtaining proprietary data from Chevron. Chevron's concern
was the protection of these proprietary data. This seems
to have been resolved now and Dry Creek is hopeful for com-

pletion of the application.
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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-df 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 agreemént; 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 0il 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.
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Application Process and Review

A set of application guidelines may be obtained from
the GLGP office at the DOE San Francisco Operations Office
(SAN). There have been three publishings of these guidelines;
June, September, and December, 1976, with changes in each.
An applicant or any interested party should obtain the most
recent edition of the 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, geolégy, 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 d4) 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

and additional firms are under consideration.

A loan application contains the following sections:

1. Recommendation Package

2. Staff Analysis

3. Loan Guaranty Agreement

4. Statement of Negative Determination

5. Administrator's Statement of Findings

6. Memo: Administrator to Manager

7. Application

8. General Overview of Project

9. 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. SAN
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.

Under ERDA, the Division of Geothermal Energy (DGE)
managed the program. No application has undergone any review
since the transition to DOE. The management of the program
was changed to Resource Applicatioas. They have not deter-
mined how the program will be handled and are still working
up a workload schedule.

In DGE, the position of the Chief of the Loan Guaranty
Branch was filled for the fitst 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. Any questions cohCerning
the application could be taken care of before SAN sent a
recommendation.

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. Basically, the copies were given to the following
groups:

1. Office of Energy Financing, Office of the
Controller (0OC)

2. General Counsel (GC)
3. Environment and Safety (AES)

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. Other DGE staff members were also asked to
review the applications. General Counsel does a general legal

evaluation including contractual agreements, titles, ownership
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of assets and collateral, and National Environmental Policy
Act (NEPA) of 1969 issues. The Office of Energy Financihg
of Controller's Office (0OC) 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 existsb"reasonable assurance" that

the loan can be repaid. If project assets or cash flows are
insufficient for repayment, OC evaluates any additional
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. Consultant reports and environ-
mental impact reports may be delayed. These delays are not
insignificant and add time to the review process.

The reviewkwas 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 émount of time an application
has taken from start to finish to process.
Table 14
Application Processing

First contact
to submission

of application SAN HQ Total
East Mesa
(Republic Geothermal) 6 4 3 13
GFP : 9 6 2 17
cuz ~ 7 s 3 18
Totals 22 15 11 48
Average 7 1/3 5 3 2/3 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 disagfee
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.
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Uhder DOE it is not yet clear who will have this author-
ity. The program management is now with Resource Applications
and the Director of Procurement and Contracts Management has
authority for the final decision.

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 year ago, 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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Some personnel at HQ and USGS do not give the

loan guaranty program reviews equal consideration

along with their other responsibilities.

application quality varies extensively and often
additional information is required, and

it has not been determined who has authority for
the decision to approve or disapprove a loan

guaranty.

Figure 4 illustrates the concurrence chain under ERDA

and Figure 5 is the situation under DOE at the time this

paper was written (March, 1978).

In addition, many policy issues regarding the GLGP

have not yet been resolved.

l.

What qualifies as the 25 percent equity share;

is the market value of historic cost of any assets
to be used in determining this?

Resolving differences of opinion between SAN

and HQ.

How to handle multiple-site applications.

Are lease acquisition and exploration (wild-
catting) going to be allowed for loan guaranties?

Should greater responsibility be given to SAN?




Figure 4. Geothermal Loan Guaranty Program Flow Diagram
Energy Research and Development Administration (ERDA) ,
June, 1976-September, 1977
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Figure

5. Geothermal Loan Guaranty Program Flow Diagram
Department of Energy (DOE), as of February, 1978.
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EXTERNALITIES AFFECTING 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
definitély less constraining.‘ Reservoir uncertainties, un-
prdved_technology, economic performance, and historically
conser&ative attitudes of utilities and bankers have led to
a high riskAsituation and a lack of confidence in the utili-
zation of geothermal resources.

The Geothermal Loan Guaranty Program cannot be of ser-
vice if the barriers to submitting an application for a
loan guaranty are prohibitive. These problems have been
recognized by the government and industry, but it is crucial
to acknowiedge the environment in which the loan guaranty
is expected to function. Even with current or near current
technologies, geothermal resources cannot be duly exploited
without the elimination and streamlining of these

"externalities."

70




71

If a firm cannot acquire leases and drilling permits,
no amount of financial assistancewill 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. Government policy, attitude, political environment,
delay in passing legislation.

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

3. Legal issues: definition and ownership of the
resource.

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

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

6. Permit acquisition: time and expense.

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

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

9. State and local development of legal and regulatory
issues.

10. Steam pricing: based on costs of alternative
fuel prices.
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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. The relationship between
these factors and the GLGP illustrates their potential

impact on the GLGP.

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 (IMD)

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 made 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 Guarantyv  Program, @riginally 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. Resource Appli-
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.

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 CUI 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.




76

Leasing

Leasing activity has been hindered by government regu-
lations and slow processing of lease applications.

Barriers to leasing include acreage limitations of 20,480
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. 1In 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 prepafe 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." (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
appiicants 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
l) 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 Act of 1972 (Public 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. The loan guaranty program will have
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 ‘

O
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additional power plants. If the project is uneconomic without
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 of the costs with-
out having to pay them back. Unless power plants are economic,
they will not be built no matter how many demonstration plants
exist.

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..." This was based on the thinking that
only utility companies would be building power plants and
did not need the guaranty to raise capital. It is now demon-
strated that several small firms, in cooperation with the
larger firms are applying for loan guaranties to construct
power plants.

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 wouid 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 éo—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 developing 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 perspective of industry, lending institutions,
and the utilities of the GLGP are vital to its success and
implementation of any change in the operation or require-
ments. Views generally held by these groups are presented
here. With each geographic location, within each company,
depending on the resource and the utility, views of the GLGP
differ. Some see it as a tool for exploration and others
believe its only viable use will be in the construction of
power plants. Others feel that exploration and wildcatting
should not be a part of the program, citing its high risk
and the availability of capital for exploration through
other means.

Discussed here are the perspectives of the industry
first, which are separated into two main groups: 1large inte-
grated firms including major o0il companies, and smaller
independent firms. These two groups vary in their analysis

of the program.
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‘Secondly, utility companies are discussed, whose views
vary depending on their need and size. Thirdly, lending
institutions, who generally are in agreement about the
program. F}nally, the author will evaluate the program from
an outsider's vantage point having been exposed to all of

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 o0il and
gas funds, where favorable tax writeoffs exist. Howevér,
legislation is pending to allow for IDC's.

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: the

25 percent equity requirement is unappealing, political
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climate and fear of defaulting being bad public relations.
The large firms are prime rate borrowers which represents
cheaper capital than the Loan Guaranty Program could offer.

To the smaller firm, the Loan Guaranty Program may
offer cheaper money, permits retention of full control and
ownership of interests. This may also have a positive effect
on the firms' rate of return. Many feel that without the
GLGP they would not be able to go ahead with projects. The
high leverage, long-term loans are attractive to these firms.

The larger firms are becoming involved in the GLGP,
through contracts to supply the resource and/or by agreeing
to be the operator, while the smaller firms make the appli-
cations for a loan guaranty. This arrangement has not yet
been worked out in a loan guaranty but the industry is hope-
ful that DOE will approve. The large firms do not care for
building and operating a power plant and have little desire
to become involved in the "utility business." The following
remain obstacles for this type of arrangement: price of
electricity, price of steam, transmitting tke electricity,
utility involvement and possibly purchase. Enthusiasm in
no way resolves thesé problens.

According to the industry representatives and lenders
contacted, the guidelines are clearly written and easy to
understand. No one had any difficulty with these, but found
that the newest edition was an improvement over the previous

ones.
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One of the problems in getting people to respond to
inquiries regarding the program is that they have not thor-
oughly familiarized themselves with the program. Only the
applicants have been able to respond directiy to these aspects
of the program. Much of the industry is becoming familiarized
with the program through the efforts of lenders in promoting
the program. Many firms are not yet at a point where they
feel advantage can be taken of the program.

There exists a diversion of opinion on what is the best
use for loan guaranties. The law provides that all phases
of development, including lease acquisition, exploration,
field development, and power plant construction can qualify
for a loan guaranty. Some believe its best use is for capital
intensive construction and not exploration, while others feel
it is most useful in exploration. Those who believe the GLGP
should be used for wildcatting, usually smaller firms holding
leases, are not pleased with priorities the regulations have
set.

High risk and high drilling costs are associated with
exploration ventures. One view is that, due to high risk and
the incurred costs, no loan guaranties should be made for
this purpose; it would end up subsidizing the industry because
of the little possibility for repayment. The other view is

that this is exactly what the program's function should be.
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The high risk and costs are exatly what is inhibiting new
discoveries and without discovery, the exploitation of geo-
thermal resource potential is impossible. Developing proven
resources is less risky and will be undertaken by resource
firms if there is a purchaser for the resource. Guarantying
exploration activity will probably mean greater probability
of default; but that this should be the purpose of the program.
They feel that if the government is not willing to accept the
risks, then the program will fail. Possibly a limited dollar
amount should be placed on guaranties for exploration but
these activities need to be guaranteed.

This divergence of opinion and philosophy surrounding
the use of loan guaranties also exists between SAN and HQ.
Section 201(d) of P.L. 93-410 requires that there exists
"reasonable assurance of repayment of the loan." Repayment
may be from projectassets or other collateral, or funds
generated from cash flows associated with the project. The
"reasonable assurance of repayment" presents another variance
in interpretation between SAN and HQ. SAN believes the GLGP
is to assume greater risk than normally undertaken in business
ventures while HQ has a more conservative interpretation of
the allowable risk for granting loan guaranties.

Basically, it is agreed that the GLGP will assist the
smaller firms and not the larger integrated firms who have

little or no financial 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. 1Information 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 industry generally believes that the
GLGP will be used by smaller firms which have trouble raising

capital.
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Utility Evaluation

The utility industry has its specific considerations
when evaluating the GLGP. The utility business is a regu-
lated industry and the rate structure and capital availability
does not allow for participation in the GLGP. Utilities are
not interested in using the Loan Guaranty Program as they have
not committed themselves to geothermal energy. Lack of con-
fidence in the reservoir, capital allocated for conventional
fossil-fueled plants, high risk, all contribute to the policies
of the utility industry. They are, however, interested in
making contractual agreement for purchasing electricity with
possibly purchasing the power plant after it has been proven.

Some utilities prefer to finance projects entirely
with sale of revenue bonds and maintain a low debt/equity
ratio. However, several municipal utilities have shown
interest in the GLGP (Susanville, Burbank, and NCPA). Their
interest in the GLGP arise because of the lower risk and
high leverage but are not interested in making a profit,
only in supplying customers with a cheaper source of power.
NCPA believes it can offer a lower price when generating its
own electricity.

The utility industry is also divided into two camps.
Depending on demand, location, alternative energy sources

and economics each utility considers the GLGP. O0f those
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spoken to, none except the three municipal utilities of

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

Lending Institutions

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 guarantj 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 mafket 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 lobked upon as any other type of finance
and investment arrangement would be éndbthe loan is analyzed
using the same criteria as those withoﬁt a government guaranty.
Financial institutions assess the project as they would any
other investment in terms of risk and meeting necesééry goals
for project success. None were willing to finance a geothermal
project-without the guaranty. Lenders agreé that the GLGP

is a tool for the smaller firms. The banks are fully aware ‘
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Lendlng Institutions and Their

ERDA's Loan Guaranty Programs.
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Interest in

Concuit 1o Secondary
Primary Secondary Market No
Lenders Market Purchasers | Interest
Commercial Banks X
Savings & Loan Associations X
Mutual Savings Banks X
Credit Unions X
Life Insuronce Companies X X
Private Pension Funds X
State & Local _Governmem X
Employee Retirement Funds
Other Insurance Companies X
Finance Companies X
Real Estate Investment Trusts X
Open-end investment Companies X
Money Market Funds X
Security Brokers and Deglers X X
Individuals X
Source: Smith, Russell, et al, Financial Incentives

Research and Lendlng Market Impact Analysis,

1977, p.
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that they risk little or nothing in terms of dollars. They
feel responsible and would not lend on a project they knew
was going to default; but there is nothing to stop them from

doing this under the GLGP.

Author's Evaluation

The program has not met its original expectations, nor
has it met the objectives for which it was instituted. There
remains about six more years but if the slow start and poor
preparation are indications of what will be for the remainder
of the GLGP, the industry will not respond.

The GLGP may make an unprofitable‘project prbfitabie
because of the high leverage and retention of full interest.
The program is useful for those types of projects and also
for a smaller firm that cannot raise the needed capital
internally. It can be especially significant for field
development and power plant construction where large sums
of money are needed.

The financial community will not make a ioan on these
projects without the guaranty. Themarket for the GLGP is
excellent and several banks are very interested in promoting
the program.

The program has a number of enormoué prbblems which must
be alleviated before there will be an increase in the number

of applicants,
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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, d4)
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. The reviewing has been a time-consuming effort
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
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. Two applications were put
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.
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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 gquality of the applications and the information
submitted have been a big problem. This can account for
some of the lost time 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 bankihg aspects. Applicants
may try to submit less than is required. The GLGP represents,
for 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 the program and unless applications for legiti-
mate projects 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. The
applicants should be aware of what type of exploration is
acceptable for obtaining a loan guaranty.

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. Consideration is
being given for using private industry for this job. There
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
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,
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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, but
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 contéct with some of the parties
and the author's own analysis of the situation. It is
doﬁbtful 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 SAN,

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?

Ssome 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 programi

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. Response to
cost-shared programs is far greater and this involves disclo-
sure of proprietary data. It seems if money is free, the
incentive is greater.

There exist many situations external to the program
itself that are obstacles to its impact. The potential for
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. Possibly the
GLGP has had an impact on some of these "external" factors
and thereby will promote development of geothermal resources.

The GLGP is a subsidy for the industry. The government
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. The program has not brought
about any developments or projects that would not have been
financed by other means, although the GLGP may have speeded

up the process.
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CONCLUSIONS AND RECOMMENDATIONS

The Geothermal Loan Guaranty Program has not had an
impact on developing gebthermal 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 six, of which five have been at SAN for over a year,
the impact and activity are minimal. The program was off
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,

ﬁ needed flexibility, and unknowrs concerning applicants,

projects, and needs.
101
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The use of this type of support is increasing and needs
to be examined for its potential success and impact on the
development of energy resources and technologies. External
factors, operation and management of these programs will
determine their ability to meet the expected objectives
and goals.

The Geothermal Loan Guaranty Program has not met the
expected $200 million per year in loan guaranties or 20
applications per year expected to be received by the San
Francisco Operations office in Oakland, California adminis-
tering the.program. Table 12, Geothermal Loan Guaranty
Applications, was used for budgetary purposes and is very
optimistic. Some of the applications may never be submitted;
applicants have many prerequisites prior to submission of
the application. If the applications are submitted, it
does not insure a loan guaranty will be granted or that the
project is feasible. Aifalse,optimistic impression of the
use of the program may be gotten from this list.

The GLGP is plagued by the general state of the industry,
the lack of activity, and the many legal, institutional,
and technical barriers.

The GLGP may have negative impact on geothermal develop-

ment. The GLGP may delay the normal process of exploration
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and development by offering more attractive financing arrange-
ment. If a firm can use borrowed money with a lower risk,
possibly they would delay a project until such time that

they could obtain a federal loan guaranty.

The GLGP may also make it more difficult to obtain
capital by conventional means. If lenders can make loans
with federal guaranties, they may be reluctant to make them
without the guaranty. The author understands that at this
time lenders have stated they will not make loans for geo-
thermal projects but possibly the GLGP would delay the
establishing of lending without guaranties. This could be
of significance especially if the program is extended beyond
1984,

The introduction of other loan guaranty programs, with
greater budget appropriations, may‘increase the competition
to obtain loans under the GLGP.

The GLGP may be having an indirect impact on geothermal
development. By its very existence, it is generating greater
interest and industry may be taking a closer look at the
resource than before. The GLGP may also lower the barriers
to entry and increase competition by increasing the number
of firms in the geothermal industry.

The low_priority afforded geothermal resources and the

GLGP in government and private sectors contributes to the
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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 Geotherﬁal 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. The objectives of the GLGP and the demonstration
program 1is similar in that they are both directed at stimu-
lating the industry but it remains as seen and is debatable
which will prove more effective. There also exist differences
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.

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
problems that plague the industry. It also does not oblit-
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
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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. Once one firm
uses it and thereby gain a competitive advantage, others
will follow.

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 éh;nge 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 most of the
'projects undertaken with a GLGP would have, at some later
time, been done without a federal loan guaranty.

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 feal 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-
liéved 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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seminérs, 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. Review conducted by SAN
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.

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 is too little communication betweenvSAN and
HQ. SAN should be advised of all policy decisions and dis-
cussion concerning the GLGP. Areas of conflict and the
friction and competitive attitude between the two over this
program must be eliminated. This has slowed down any
prdgress toward resolving the problems the program has.

5. Policy issues must be decided in the following areas:

a. Multiple site applications: do these have
to be related projects or dependent?

b. Will market value or cost of leases and
other assets qualify as the equity share?

6. Establish procedures and guidelines for reviewing
at HQ. The same staff should see all applications; they
should not be "farmed out" to different staffs with each
application.

7. Concurrence and final approval authority must be
assigned. This authority should be given to the Deputy
Secretary Or some other staff who would be able to over-
rule a nonconcurrence of the Assistant Secretaries. The
author does not believe all parties need to concur with a
recommendation in order to reach a final decision on a
project.

8. The Division of Geothermal Energy should disassociate

itself from the GLGP. Only those divisions who were 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. 1If a project is rejected on the basis of a poor
evaluation of the project in any one area (i.e., manage-
ment, economics, technical, reservoir temperature, etcJ), a
third evaluation should be made by an outside party, not
by the government's or applicant's consultants. |

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. Private

firms may be engaged for this rather than the USGS and ORNL.
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The use of the USGS seems questionable considering their
time and workload constraints within which they work. It
is also suggested that private industry be engaged because
they have better access to information and deal with risk
and investment as an everyday occurrence., Private industry
deals and thinks in terms of real dollars and government
has less tendency toward this.

The Geothermal Ldan Guaranty Program has until Sept-
ember, 1984, about five and one-half years, to get organized
and have an impact on geothermal exploration and development.
If change in policy and review procedures and the organizing
of DOE do not take place soon, the GLGP will never "take
off." The author does not foresee an increase in the number
of applications or loan guaranties in the next year or two.
This is due to the fact that organization and implementation
take a long time in the federal government and preparation
of applications 1is also a time consuming endeavor.

Loan guaranties are a new form of government support
in the energy field and many issues warrant further inves-
tigation: the impact on capital markets and investments,
the effect on allocation and development of resources,

interest rates, and competition.




REFERENCES

Aidlin, Joseph W., United States law as it affects geothermal
development, Proceedings: Second United Nations Symposium
on Development and Use of Geothermal Resources, May 1975.

Barnea, Joseph, Multipurpose geothermal resource development--
an overview, Proceedings: Second U.N. Symposium on
Development and Use of Geothermal Resources, May 1975.

Barr, Ronald C., Geothermal energy and electrical power
generation, Proceedings: Second U.N. Symposium on
Development and Use of Geothermal Resources, May 1975.

Barrager, Stephen M., and Daniel J. Quinn, Economic analyses
of geothermal energy development in California, Stanford
Research Institute, Vol. 2. Cost/Benefit Analysis of
Government Program Alternatives Regarding Hot Water
Geothermal Power, US DOE Contract NO EY-76-C-03-0115-108,
CA, May 1977.

Bierman, Sheldon, and Gaillard T. Hunt, ERDA leaves it lay,
The Nation, November 12, 1977, pg. 487-489.

Bierman, Sheldon, Geothermal energy and the bulk electric
power and petroleum industries, Draft, Volumes I, II,
IIT, IV, NSF Grant No. Apr 75-18321-A02, February 1977.

Bierman, Sheldon, Innovation versus monopoly: geothermal
energy in the west, Final Report, US ERDA, Division
of Geothermal Energy, July 1977.

Birsic, Rudolph J., More about geothermal steam or the
hottest energy prospect ever, Fullerton, CA, Oct. 1976.

California State Division of Conservation, Draft report of
the state geothermal task force, Sacramento, CA, Nov. 2,
1977.

Eaton, William W., Geothermal energy, U.S. ERDA, Washington, D.C.
Friedman, E., and S. Pond, Legal and institutional impediments
to geothermal energy resource development, a bibliography,

Mitre Corporation for ERDA-DGE/2268-1, McLean, VA,
March 1977.

113




114

Geothermal Resources Council, Proceedings: direct utiliza-
tion of geothermal energy: a symposium, San Diego, CA,
Jan. 31-Feb. 2, 1978.

Geothermal Resources Council, Proceedings: special short
course No. 4, Denver, CO, April 8-9, 1976.

Geothermal Resources Council, Proceedings: geothermal resources:
survey of an emergency industry, Houston, TX, Dec. 12-13,
1977.

Greider, Robert, Status of economics and financing of geo-
thermal energy power production, Proceedings: Second
U.N. Symposium on Development and Use of Geothermal
Resources, May 1975,

Greider, Robert, Economic considerations for geothermal ex-
ploration in the western United States, Proceedings:
symposium on geothermal energy and Colorado, Colorado
Geological Survey, 1974, pgs. 45-60.

Howard, J.H., Editor, Present status and future prospects
for nonelectrical uses of geothermal resources, Lawrence
Livermore Laboratory, Univ. of California/Livermore,
CA, Oct. 3, 1975 (NATO CCMS Report No. 40, Prepared
for ERDA).

Kitchen, Gerald J., Geothermal leasing practices, Proceedings:
Geothermal Resources Development Institute, Salt Lake
City, UT, January 27-28, 1977.

Knutsen, Corey A., Benefits of stimulating geothermal energy
development with tax and research subsidies, Pacific
Northwest Laboratories, ERDA Contract E(45-1)-1830,
August 1976.

Koenig, James B., Anderson, David N., and Huttrer, Gerald W.,
Exploration and development of geothermal resources in the
United States, Proceedings: Second U.N. Symposium on
Development and Use of Geothermal Resources, May 1975.

Mahoney, Denis J. and A. Charles Bargert, Economic impact of
geothermal development, Sonoma & Lake Counties, CA,
Spring 1977.

Massachusetts Institute of Technology, Government support
for the commercialization of new energy technologies,
MIT Enerqgy Laboratory, Policy Study Group, Cambridge,
MA, Nov. 1976.




115

McCabe, B.C., Aidlin, J.W., and Falk, Harry W. Jr., Practical
aspects of a viable geothermal energy program, Proceedings:
Second U.N. Symposium on Development and Use of Geothermal
Resources, May 1975.

McNamara, Jack, Horizontal divestiture and the geothermal
industry: a case of mistaken identity , mimeographed.

Morrison, Richard, A comparative study of selected federal
government guarantee programs, Presidential Interchange
Executive, Office of Commercialization, ERDA, December,
1976.

Olson, Harry J. and William M. Dolan, Geothermal energy--an
industry appraisal, Mining Congress Journal, March 1976,
pg. 18-21.

palmer, J.D., Howard, J.H., and D.P. Lande, editors, Geothermal
development of the Salton Trough, California and Mexico,
Lawrence Livermore Laboratory, Univ. of California,
Livermore, CA, April 1, 1975.

Post, Lee, Preliminary Boise geothermal energy systems plan,
City of Boise Energy Task Force, Boise, ID, April 1977.

Ramachandran, G., Economic analyses of geothermal energy
development in California, Stanford Research Institute,
Vvol. 1, Menlo Park, CA, (US DOE Contract No. EY-76-C-03-~
0115-108), May 1977.

Rocky Mountain Mineral Law Foundation, Proceedings:

Geothermal Resources Development Institute, Salt Lake
City, UT, January 27-28, 1977.

Sacarto, Douglas M., State policies for geothermal development,
National Conference of State Legislatures, Denver,
Colorado, 1976.

San Diego Gas and Electric, Heber geothermal demonstration
plant fact sheet, San Diego, CA, January 3, 1978.

Schlauch, Paul J., Geothermal resources joint ventures,
Proceedings: Geothermal Resources Development Institute,
Salt Lake City, UT, Jan 27-28, 1977.




116

Smith, J.L., C.F. Isselhardt, and J.S. Matlick, Summary of
1976 geothermal drilling--western United States,
Geothermal Energy Magazine, Vol. 5, No. 5, May 1977,
pg. 8-17.

Smith, Russell F., Bryant, Patricia S., Conr, Edward E.,
and Paul C. Kouchoukos, Financial incentives research
and lending market impact analysis, Bradford National
Corporation, Prepared for ERDA, N.Y., N.Y., August 1977.

Stone, Christopher, and McNamara, John, Geothermal energy
and the law, Vol. II: A Preliminary Analysis of Federal
Tax Reform on Geothermal Energy Development in the
United States, Draft Report, Univ. of Southern Cali-
fornia Law Center, Los Angeles, CA 1975.

Tarlock, Dan A., and Walter, Richard L., An environmental
overview of geothermal resources development, Proceedings
Geothermal Resources Development Institute, Salt Lake
City, UT, Jan 27-28, 1977.

Trower, E. Dale, An overview of the California permitting
process, Proceedings: Geothermal Resources Development
Institute, Salt Lake City, UT, Jan. 27-28, 1977.

U.S. Congress, Public Law 95-91, Department of Energy
Organization Act, August 4, 1977.

U.S. Congress, Public Law 91-581, 91st Congress, S. 368,
Geothermal Steam Act of 1970, December 24, 1970.

U.S. Congress, House of Representatives, Loan guaranties
for new energy technologies ~ capital formation,
Committee on Science and Technology, No. 94-1170,
May 16, 1976, ‘

U.S. Congress, House of Representatives, Geothermal energy
research, development, and demonstration act of 1974,
Oversight Heating-Loan Guaranties Hearing before the
Subcommittee on Energy Research, Development, and
Demonstration of the Commitee on Science and
Technology, Ninety~fourth Congress, First Session,
Oct. 1, 6, 1975.

U.S. Congress, House of Representatives, Energy from geo-
thermal resources, Report prepared by the Congressional
Research Service, Science and Astronautics Subcommittee
on Energy, 93rd Congress, 2nd Session, 1974,




117

Congress, House of Representatives, Loan guarantees for
demonstration of new energy technologies, Report No.
94-1170, May 16, 1976.

Congress, House of Representatives, Hearing before

the Subcommittee on energy research, development, and
demonstration of the committee on science and technology,
Oversight Hearings on Public Law 93-410, January 20,
1976.

Congress, United States Senate, Petroleum industry
involvement in alternative sSources of énergy, Committee
on Energy and Natural Resources, Subcommittee on Energy
Research and Development, Publication No. 95-54,
September 1977.

Congress, United States Senate, Loan guarantees and
the federal budget, Committee on the Budget, Staff
Working Paper, Draft, November 23, 1976.

Congress, United States Senate, Geothermal energy act,
Hearing before the Subcommittee on Water and Power
Resources of the Committee on Interior and Insular
Affairs on S.2465, November 7, 1973.

Congress, United States Senate, The potential for
energy production from geothermal resources, Subcommittee
on Water and Power Resources, 93rd Congress, lst Session.

1974,

Congress, United States Senate, Geothermal energy
development, Hearing before the subcommittee on Energy
Research and Water Resources of the Committee on
Interior and Insular Affairs, Idaho Falls, ID, October
17, 1975.

Congress, General Accounting Office, Problems in
identifying, developing, and using geothermal
resources, RED-75-30, March 6, 1975.

Dept. of Energy, Interim Management Directive, DOE
Organization, Serial No. 27, IMD No. 0102, September 30,
1977.

Department of Energy, Interim Management Directive,
Authority delegations, and order of secretarial
succession in the department of energy, Serial No. 33,
IMD No. 0204, October 3, 1977.




118

Department of Energy, Budgetary implications of the
President's energy policy, overview, and perspective,
April 20, 1977.

Department of Energy, Loan guaranty programs: energy
applications, prepared by Harbridge House, Inc., 1976.

Department of Energy, Approval procedure for department
of energy loan guaranties, Interim Management Directive, 1977.

Department of Energy, Institutional barriers to geo-
thermal energy development, A report by the Institutional
Barrier Panel of the Geothermal Advisory Council,

June 30, 1976,

Department of Energy, Institutional barriers to geo-
thermal energy development, Second report of the In-
stitutional Barrier Panel of the Geothermal Advisory
Council, Dec. 21, 1976.

Department of Energy, Executive Office of the President,
Energy policy and planning, DOE Activation Task Force,
Organizational Integration Working Group, September 13,
1977.

Department of Energy Research and Development Adminis-
tration, Division of Geothermal Energy, Definition
report, Geothermal Research, Development, and Demon-
stration Program, Washington, D.C., October 1975.

Department of Energy Research and Development Adminis-
tration, Division of Geothermal Energy, Guidelines to
the preparation of environmental reports for geothermal
development, February 1977.

Department of Energy Research and Development Adminis-
tration, Geothermal loan guaranty application guide-
lines, San Francisco Operations Office, Oakland, CA,
December 1976.

Energy Research and Development, Division of Geothermal
Energy, First annual report, ERDA 77-9, April 1977.

Energy Research and Development Administration, A
national plan for energy research, development, and
demonstration: creating energy choices for the future,
Volume 2: Program Implementation, ERDA 76-1, 1976.




|

119

U.S. Energy Research and Development Administration, Minutes,
Advisory Committee on Geothermal Energy, Open Meeting,
Washington, D.C., Jan. 10, 1977.

U.S. Energy Research and Development Administration, Minutes,
Advisory Committee on Geothermal Energy, Open Meeting,
Southern California Energy Program Office, Los Angeles,
CaA, Sept. 16, 1976.

U.S. Department of the Interior, Geological Survey, USGS
assistance on the ERDA geothermal loan guaranty program,
Interagency agreement, Reston, VA, Aug. 1977.

U.S. Department of the Interior, U.S. Fish and wildlife
Service, Geothermal handbook, Geothermal Project,
Office of Biological Services, NP-21172, June 1976.

Ward, Robert P., Financial and marketing requirements for
geothermal development, MBA Thesis, U.C., Berkeley,
June 1977,

Weinstein, David, Gordon, Theodore, J., Maslan, Frank,
Legal aspects of geothermal energy development,
Proceedings: Second U.N. Symposium on Development
and Use of Geothermal Resources, May 1975.

White, D.E. and Williams, D.L., Editors, Assessment of
geothermal resources of the United States, Dept.
of the Interior, Geological Survey, Circular 726,
1975.

Woods, John, Financing the geothermal industry under the
geothermal loan guaranty program, Bank of Montreal,
1977 (mimeographed).




BIBLIOGRAPHICAL INFORMATION

Abbott, Robert, 1977, Earth Energy, Inc., San Francisco,
California.

Barnes; Burton, 1977, DOE, Division of Geothermal Energy,
Washington, D.C. ‘

Barr, Ronald, 1977, Earth Power Corporation, Tulsa, Oklahoma.

Bernard, Peter, 1977, DOE, San Francisco Operations Office,
Oakland, California.

Bloom, Larry, 1977, Federal Financing Bank, Treasury
Department, Washington, D.C.

Boren, Ken, 1977, GeoCal, Geo Products Corporation, Oakland,
California.

Bowen, Richard, 1977, RLK and Company, Portland, Oregon.

Brechtal, Susan, 1977, DOE, San Francisco Operations Office,
Oakland, California.

Bresee, James, 1977, DOE, Division of Geothermal Energy
Washington, D.C.

Bromberg, Kenneth, 1977, DOE, San Francisco Operations
Office, GLGP, Oakland, California.

Brubaker, Gerald, 1977, Council on Environmental Quality
Washington, D.C.

Butler, David, 1977, Chevron Resources Company, San Francisco,
California.

Castellanos, Peter, 1977, Diablo Exploration, Oakland, California.
Chew, Laurie, 1977, Bank of America, Los Angeles, California.
Corman, Dale, 1978, O'Brien Resources, Kentfield, California.

Crane, David, 1977, DOE, Office of the Controller,
Washington, D.C.

Crosby, Gary 1978, Phillips Petroleum, Del Mar, California.

Cullen, Joe, 1977, DOE, San Francisco Operations Office,
GLGP, Oakland, California. ' ’

Telephone communication.
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Dieckman, John, 1978, Getty 0il Company, Bakersfield,
California .

Dolan, William, 1978, Amax Exploration, Inc., Denver,
Colorado .

* Falcone, Dominic, 1977, Geothermal Resources International,
Inc., Marina del Ray, California.

Falick, Larry, 1977, DOE, Commercial Applications,
Washington, D.C.

* Floyd, Acy, 1977, Southern California Public Energy
Corporation, Burbank, California .

Forsberg, Kristine, 1977, DOE, Division of Geothermal
Energy, Washington, D.C.

Fri, Robert, 1977, Attorney-at-Law, Washington, D.C.
Garson, Henry, 1977, DOE, Washington, D.C.

Greider, Robert, 1977, Thermex, Intercontinental Energy
Corporation, Denver, Colorado .

* Harvego, Lloyd, 1978, California Department of Water Resources,
Sacramento, California .

Heinzelman, Claire Carlson, 1977, Thermal Power Company,
San Francisco, California .

Howell, David, 1978, Republic Geothermal, Inc., Santa Fe
Springs, California.

Ingraham, Norman, 1977, Northern California Power Agency,
Santa Clara, California .

Isherwood, William, 1977, U.S. Geological Survey, Palo
Alto, California .

Isselhardt, Courtney, 1978, Republic Geothermal, Inc.,
Santa Fe Springs, California.

* Jenkins, Claude, 1978, Aminoil, Santa Rosa, California.

Kuhn, Edwin (Al), 1977, DOE, Office of Conservation and
Solar Application, Washington, D.C.

LeGrown, Joe, 1977, DOE, San Francisco Operations Office,
Oakland, California.

* Telephone communication.
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Long, William, 1977, Amax Exploration, Denver, Colorado.
Lyon, Ken, 1978, Morrison-Knutsen, Boise, Idaho.

Martinez, Art, 1978, Public Service Company of New Mexico,
Albuguerque, New Mexico.

McNamara, John, 1977, Univ. of Southern California, Los
Angeles, California.

Myerson, Edward, 1977, DOE, Commercial Applications,
Washington, D.C.

Nash, Ray, 1978, Geothermal Food Processors, Inc., Turlock,
California.

Nash, E4d, 1978, U.S. General Accounting Office, Los Angeles,
California.

Nastich, Diane, 1977, DOE, San Francisco Operations Office,
GLGP, Oakland, California.

Newton, Christopher (Kit), 1977, Pacific Gas and Electric,
San Francisco, California.

O'Donnell, Mike, 1978, Geothermal Kinetics Inc., Phoenix, Arizona.
Otte, Carel, 1978, Union 0il Company, Los Angeles, California.

Perry, Bernard, 1978, Southern California Edison, Rosemead,
California .

Ponder, Stephen, 1978, Thermogenics, Inc., San Francisco,
California.

Porter, Keith, 1978, Sierra Pacific Power Company, Reno,
Nevada

Randall, Walter, 1978, Geothermal Resources International, Inc.
Marina del Ray, California.

Richards, Dick, 1978, Sierra Pacific Power Company, Reno,
Nevada

Rodz;gnko)Paul, 1978, Geothermal Energy Corporation, New
York, New York.

Telephone communication. ‘
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Rogers, Herbert Jr., 1978, Rogers Engineering, San Francisco,
California.

Root, Thomas, 1977, O'Connor and Miller, Denver, Colorado .

Rudisill, Jacob, 1977, Thermal Power Company, San Francisco,
California .

Russell, Rollin, 1978, McCulloch Geothermal Corporation,
Los Angeles, California .

Salisbury, John, 1978, DOE, Division of Geothermal Energy,
Washington, D.C.

Silverman, Mark, 1977, DOE, San Francisco Operations Office,
GLGP, Oakland, California.

* Singer, David, 1977, Deuterium, Inc., White Plains, New York.

Stone, Reid, 1977, U.S. Geological Survey, Palo Alto,
California .

* Thomas, Craig, 1978, Merrill Lynch, San Francisco, California.

Toms, Ron, 1977, DOE, Division of Geothermal Energy,
Washington, D.C.

* Twogood, Donald, 1978, Imperial Valley Irrigation District,
Imperial, California .

* Valeo, Jim, 1978, Salomon Brothers, San Francisco, California.
Vickers, Edward, 1977, Bank of America, San Francisco, California.

Weaver, J.P., 1978, 2ZIA Corporation; Long Beach, California.

Woods, John, 1977, Bank cf Montreal, San Francisco, California.

ﬁ * Telephone communication.
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Do you believe the development of zeothermal resources in the

U. S. ic proceedins at a reasonable rate?

Yes

[
|\
| <

(X}
.

I~

I~

Ho

w
.

-~
~

ilo opinion

|

If no,

[ ] Too slow
T
!

P

Too fast

Throuzh legislation in 1274 and 1975, ERDA was assigned the
responsibility for accelerating the development of geotherumal
resources in the U. S. To what degree has E°DA achieved thils zoal?

/] To a great extent

1:7 To a moderate extent
1:7 To a slight extent
/_7T No progress

] ERDA really can’t accelerate develorment

/ No opinion

Iy

What “should be the Federal Government's primary role in cavalieping
geothermal energy? (Select the one which best represents your

thoughts)

a. Z:7 have primary responsibility for demcastration, tachnology
develonment, and commercialization of geothermal resources.
More concern being given to national emergy neads than to
econunic feasibility.

b. / / be a partner in geothermal develwpnent with other lovels
of Governuent and privatz industry. Sharing in the
responsibility for demenstration, technclogy develmopment
and cnumercialization of geothermal resources.




Fiy

5.

f.

Ny
S~
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have a supportive position. Assisting private industry
upon request or when the need for assistance is identi-~
fied. Having an active role in geothernal deveslopnent
prinarily by providinz an environment conducive to com~
mercialization by making regulatory changes and providing
certain financial incentives.

have nnly a regulatory role. Establishinj z well-defined
franework within which private industry rust operate.
Leaving all other aspects of development to the private
sector.

" not beccme involved ian geothermal development. l.at

private industry develop zeothermal resources on its own.,

Mo copindcn

Responsibility for geothermal resourcz assessment in the United

States resides with the U. S. Geological Survey {USGS). How

effective has USGS resource assessment werk been?

7

NENEANR
NN

Ny
|

Very effactive

Hoderately effective

Slizhtly effective

Hst a2ffective

Shcouldn't be USSS responsibilisy

Mo opindon

If you have had prior experiences with cil and gas resacurce

developimeat, how weould you corrare or rate USG3' assessment

werk in the2se areas with its geothermal assessents?

I |
N

Supericr to cil and gas effort
Same as oil and gas efforts
Inferior to oil and gas efforts

No opinion
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6. ERDA has.projected 3,000 megawatts of electric power production from

geothermal resources by 1985. What is your opinion of the pptential

for electricvpower production from geothermal by 1985 and 20007 -

1985 | 2000

/7 0 - 1000 MH /7 0 - 1000 MW

/7 1,001 - 2000 MW /7 1,001 - 3,000 MW

[7 2,001 - 4,000 MW /7 3,001 - 6,000 M7

[ 7 4,001 - 6,000 MW /7 6,001 - 10,000 MW

/7 6,001 - 10,002 MW /7 10,001 - 100,009 MW

/7 10,001 ~r more MW /7 190,001 - 200,007 M

[/ No opinion 1:7 209,701 or more MW
1:7 No opinion

7. What do you anticipate the>contribution from your leases will bé to
this electric power production by 1985 _____jﬁJ, and by 2000 ___ MW?

8. Below are listed sone of the major problems identified by various studies
as issues delaying the development of geothermal rescurces Please indi-

cate how these issues impact on your development of geothermal resources.

Issue

Land leasing (acreage limitation, unitizationm,etc.)

Permitting problems (drilling) o

Environmental (reporting, environmental teckrolegy)

Technical barriers (hardware for power conversion,
scaling, etc.)

Tax laws (intangible drilling costs, depletion)

Financial uncertainty & risk (capital, bank loans)

Resource uncertainty (reservoir life, etc.)

Exploration (finding the resource)

Electric utilities (reluctancy to develop or
support)

Water use (obtaining water and pollution problems)

Econonics (geothermal not competitive with other

energy sources) :
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Who (what) do you use as ynur prinmary source of information to keep
abreast of current geothermal developments and advancements?

a /7 ERDA

b. /7 usGs

c. /] State Agency (specify)

d. 1:7 Research Institution (specify)

e. 1:7 Generated in-house {(ovm resaarch)

£. [:7 Member of private industry (specify)

g. /_/ oOther (specify)

Do you believe there is a néed for increased information disseminsticn
by the Federal Government on new technologzies and what the Federal
Government is doing to advance g=20thermal?

1:7 Considerable, hardly aay information currently available

/] Some, sufficiecnt trade journals, etc., svailahle

/] Not at all - enough ls availabie

1:7 No opinion

What was the primary reason ysu or your cdmpany 1éaced geothernal
lands?

a. 1:7. desvelopment - electric power proguctior

b. L:] development - nonelectric z2pplicaticns

c. 1:7 investnent

d. '] to explore and then lease to a develcper

2. _:7 other (specify)
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12. Which types of geothermal resources are you leasing?
(Check more than one 1if necessary)
a. [:7 dry stean
b. 1:7' hot water
c. 1:7' hot dfy rock
d. 1:7 3ecpressured
e. 1:7‘ nagma

f. [ [ other (specify)

a 1:7' don't know

13. Please list how many acres cf land ycur company has for ceothermal
develonnent and appreoxinataly what perceantaze of these lands are

within known geotheriial resource areas (KGRA).

Acraare % within KGEa's
Federal
State
Privafe

Other (specify)

Total
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14.

15.
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Approximately how much money have you or ycur company spent for
geothernmal develcpmant (excluding lease payments) in 1675, 1875,

and 19777

Amount 1975 1376 1977
Nothing 1:7 1:7 1:7
Less than $13,.27 1:7 [:7 [:7
$19,000 to $53,999 17 7 17
$170,000 to $295,355 7 7 7
$313,023 to $499,99° 7 7 7
$525,033 to $552,299 17 7 7
$1 million to $3 millicn 1:7 1:7 _£:7
Over $3 nmillion | 7 /7 7

Azproxinmately how much nmoney has been budretad for 1672 {(oxcludinz
lea2se payrents)?
Z:T Nothiag

"/ Less than $15,030

S~

R

[T $127,079 - $239,999
[T $353,707 ~ $495,99

£7$505,752 - $959,939
1:7 More than $I nillinn
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16. Dc you think there is a nead for ERDA's geothermal loan guarantee
progran?

_7. Critical

[:7- lHoderate

/7 siight

1:7' No need

1:7 Not faniliar with progran
[:7 No opinion

17. Are you cor ysur ccopany unable to raise capital to finance

develcopnent cf seothermal resources?

18, Are ycu or your company plannine to apply for a loan guarantee?

Z:7v Yes
/7 ¥®o

1:7 Uncertain

15. Federal regulations allow lessees to pocl their resources,
referred to as unitization, for geothermzl resource development.
Do you plan to pursue unitization with other lessees to develsp

our ceothernal leases?
-

/7 Yes

/—7 No

/_/ MNot needed
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Below are listad the various states of gecthernel rescurce lwraizp-
ment. Since you are a2 lecssee of geothermal lands, ycu have m=le It
throuch the initial st27e of development. Please indicate the stave
of developneat you've reached on the majority of your land in each
category by placinz a check in the appropriate space.

Type of Geotherrmal lLarnds
Ferderal State Private Other

a. Land held with no additionral
developnment

b. Geological, geophysical, and
pgeochemical testinz being
conducted or acconplished

c. Exploratcry drilling underway
or completed

d. Premaring or completed environ-
nental reports aad processing

e. Prcduction wells beins drilled
or ccapletead

f. Power plants ucderway or
conpleted

g. Nonelactric uses undervay or
completed .

How many exnloratory walls have you 4rill=d cn all ycur laases?
z Yy

17 2-2
7 3-5
/7 5-1
[T 7-9

Ny
S

1% or cver
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22. Do you think there is a need for ERDA to demonstrate the commercial

viability of geothermal energy through selected demonstration prciects?

/_/ Critical need
1:7 Moderate need
/7 slight need

B

/ No need

/ / No opinion

We realize that this questionnaire canmnot provide jnformstion ir the
4epth as that obtained from a personal interview or throush narrative
responses. Therefore, if you feal that there are issues raised in this
questionnaire which need further clarification or if you have any addi-
tional comments you feel would be of interest tc the Congress or any of
the items within the questionnaire or related topics not covered, please
feel free to express them. Any further information you can give us will
te greatly appreciated.

Thank you.




APPENDIX B

DESIGNATED KGRA'S

135




. 136
KNOWN GEOTHERMAL RESOURCES AREAS (KGRA'S)

AS CLASSIFIED BY THE INDICATED AREA GEOLOGISTS
WESTERN AND CENTRAL REGIONS

WESTERN REGION
Alaska Area Geologist, Anchorage, Alaska

Alaska No. of Acres
l.. Geyser Spring Basin 20,960
2. Okmok Caldera ‘ 44,800
3. Pilgrim Springs 22,400
88,160

Pacific Area Geologist, Menlo Park, California

Arizona
1. Clifton 780
2. Gillard Hot Springs ‘ 2,920
3,700
California

1. Beckwourth Peak 2558
2. Bodie 640
3. Brawley 28,886
4. Coso Hot Springs 56,880
5. Dunes 7,680
6. East Mesa 38,365
7. Ford Dry Lake 7,687
8. Géysers-Calistoga 374,910
9. Glamis 25,505
10. Glass Mountain 33,287
11. Heber 58,568
12. Knoxville 14,702
13. Lake City-Surprise Valley 72,940
14. Lassen 78,642
15. Little Horse Mountain 1,196
16. love Lady Ridge 6,239
17. Mono-long Valley 460,256
18. Randsburg 12,880
19. Saline Valley 3,200
20. Salton Sea 95,824
21. Sespe Hot Springs 7,034
22. Wendel-Amedee 17,932
23. Witter Springs 18,152

1,423,963




Idaho

1.
2.
3.
4.
5.
6.
7.
8.

Nevada

1.
2.
3.
4.
S.
6.
7.
8.
9.
l0.
11.
12.
13.
14.
15.
le6.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29,
30.

Bruneau
Castle Creek
Crane Creek
Island Park
Mountain Home
Raft River
Vulcan
Yellowstone

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 Emidio Desert
Silver Peak

Soldier Meadow
Steamboat Springs
Stillwater-Soda Lake
Trego

Wabuska

Warm Springs

Wilson Hot Springs

137

No. of Acres

5,120
79,722
4,342
28,539
9,520
30,209
3,836

14,164

175,452

5,617
33,224
98,508.22

640
38,347.71

8,363.18
29,326

8,960
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
19,232

7,678

5,117

5,966

~ 8,911.12
225,260

7,013
11,520

3,812

1,294

635,462.10




Alvord

Belknap-Foley Hot Springs
Breitenbush Hot Springs
Burns Butte

Carey Hot Springs
Crump Geyser

Klamath Falls

Lakeview

McCredie Hot Springs
Mount Hood

Newberry Crater

Vale Hot Springs
Summer Lake Hot Springs

washington

1.
2.
3.

Kennedy Hot Springs
Mount St. Helens
Indian Heaven

CENTRAL REGION

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
13,631
431,936

3,311
29,754
2,547
35,612

Central Rocky Mountain Area Geologist, Denver, Colorado

Colorado

1.
2.
3.
4.

Utah

1.
2.
3.
4.
5.
6.
7.
8.

Alamosa County

Mineral Hot Springs
Poncha

Valley View Hot Springs

Cove Fort-Sulphurdale
Crater Springs

Lund

Monroe-Joseph

Navajo Lake-

New Castle

Roosevelt Hot Springs
Thermo Hot Springs

6,761
5,765
3,200
5,099
20,825

24,874
17,321
3,840
16,364
2,522
2,636
29,791

26,015
123,367
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Northern Rocky Mountain Area Geologist, Casper, Wyoming

139

Montana No. of Acres

1. Boulder _Hot Springs KGRA
2. Corwin Springs

3. Marysville

4. Yellowstone

6,343
20,349
19,200

12,763
58,655

Southern Rocky Mountain Area Geologist, Roswell, New Mexico

New Mexico

1. Baca lLocation No. 1 168,761

2. Gila Hot Springs 3,202

3. Kilbourne Hole 25,134

4. Lightning Dock 23,552

S. Lower Frisco Hot Springs 5,760

6. San ¥sidro 1,915
7. Socorro Peak 89,715.81

8. Radium Springs 9,813
327,852.81
GRAND TOTAL 3,324,984.91

NUMBER OF KGRA'S

106
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WONCOMPETITIVE CEOTHERMAL LEASING
MOUTHLY SUMMARY STATUS REPORT
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As of: December 31, 1977

— XPPLICATIONS LEASES
AMAITING(1}
FILED ACTION ISSUED ACRES
STATE | 4] r SUSTOTAL | VITHDRAWM | RLJECTED M| rS OTNER | REFUSED B rs SURTOTAL BLM rs SUBTOTAL
ALASKA ] 0 0 1] 0 ] [} ] 0 ] 0 ] 0 0 0
ARIZONA 5? 67 124 3 3% 17§ 55 ] 8 4 1 5 5,228 1,920 7,148
CAL I FORMIA 674 ¥ 1,00 364 287 260] 1469 0 1 10 [1] 10 17,098 0 17,078
COLORADG 7Y 13 159 58 15 ? 3% 0 2 b3 0 43 50,245 0 50,245
10AH0 564 n? 851 193 152 1641 208 26 26 111 1 112 188,564 2,360 191,124
MONTANA 33 53 a8 &2 23 1 11 3 0 6 0 6 10,687 [1] 10,687
NEVADA 1,399 13] 1,412 466 N2 129F 15 0 18 409 3 412 724,876 &,434 729,309
MEW MFX1CO 574 42 616 284 [ 2] 1461 27 [\] 10 83 1] 85 153,742 1] 153,742
OREGON 657 3781 1,035 249 262 189] 18 12 - 1] 102 k] 105 140,268 5,709 165,957
UTAH 497 1&1___603 122 141 5271 33 14 16 208 10 218 367,754} 12,806 380,559
WASHINGTON o 2N 2N B8 &9 421 100 )] 4] 0 0 g 0 0 0
WYOMING 19 121 140 45 16 $6f 19 C 0 0 3 4 [ 7, ubB 7,648
LEASTERN STATLES Q )2 12 ] 1 [( [1] 0 ] ] 11 11 0} 19,744 19,764
TOTALS 4,560 1,858 | 6.418 1,894 1,358 1,068] 831 55 141 978 3 1,011 [1,658,422 54,621 1,713,041
(1) Applications swaiting action for the followving ressons:
23 Avatiting KGRA report from USCS _891 _Avatcing cowment of other agencies

10 _Pre-lesse plan of developwest

Pending preparetion of EAR (BLM only)

35  Lesase [orwarded for signature
[15] Frocessing (Mjudlcnlun') - BLM

(2) 03 _Leases relinquished or ¢ (335.3% Acres)
i’ Laases partislly reliaquiched (__-T.hi6 Acred)
Totsl . Acres)
WONCOMPETITIVE GEOTHERMAL LRASING
MONTHLY SUMMARY STATUS REPORT
APPLICATIONS AWAITING ACTION As of December 31, 1977
AWAITING RGRA ANAITING PRE PENDING PREP AWAITING CONMENT LEASE PROCESSING
REPORT FROM LEASE PLAN OF EAR OF OTHER TOR SIGCNATURE (ADJUDICATION)
STATE USGS %'EMGI (BLM ONLY) AGENCIES BY APPLICANT BLM TOTALS
——jOther -
ALASEA [ [ 0 [ [} [ 0 0
ARI20% [/ 0 16 ] 35 ] 1 72
CALIFORNIA 13 0 21 1] 169 0 226 429
COLORADO [] ] ] (] 34 0 ? 41
IDANHO 2 L] 123 0 208 24 41 98
MONTAMA ] 0 ] ] 11 3 1 15
WEVADA 0 [1] 10 ] 15 [ 119 144
NEW MEXICO 1] 0 96 [} 27 [ S0 173
OREGON 3 ] 109 0 218 7 80 419
UTAR 3 10 2 (] 33 1 53 -106
WASHINGTON [ o 0 0 100 [} 42 142
WYOMING 0 0 9 0 19 0 47 75
LASTERN STATES 0 0 [ 0 o o ] o
SUB TOTAL 23 10 8% o 891 35 669
TOTAL

2,014
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fastipiio lom
. . Leases Acvesge Total of | Bighest Averege e, of
1anse Sele Bate, %MM Teswed Uader Accopted | Per Acre | Prics Por | T
ond ECRA ™ We.| A Ne. (Ne.) Lesse Bigh Btde e Acre Righ Méder(s) Becetved
yn/n 18 67 | 12 9,798 1 7,969 10 7,949 93,083,247 01,9%7.52| ¢ Cb!.ll Shall 882 C». »n
fegesre, Galif. n::-.-n-.
e,
Unten 011 O».
Signsl 011 C»,
Dee i
i 10 |masm | 5] o220 | 8 0] s 9,210 83,130 100 70,91 | Mogns Pover s, s
Seet Vess, Republic Coo~
Salat, therwal, lug,
U ? 15,719 3 3,409 3 3,489 3 5,403 632,818 290.9% 115.42 { Chovren 011 O». 10
Nono-long ‘ R X Cetey 011 O»,
Vailey, Calif. Rapublic oo~
& thevwal, Ine,
s/ . ] 208 4 708 2 706 3 8 2,175,000| 3,202.74| 2,004.40 | Ratemns Oo. ]
QGeyoere, M&. . Occtdontsl Pet.
SI6/ 20,90 Y 2,540 1 2,540 b 2,%0 Lm 3.7 3.27 | Bepublie Goo- 1
Seet Ness, AR § : thermel, Isc.
Caltf,
o ) LY 1 1,347 1 1,47 1,347 13,011 10.2¢ 30.26 | Republic Goo~ 4
Sale, Ove, therma N
17%0/74 13 2,33 12| 13, M 12 23,39 12 l).ﬁl 077,199 128.03 37.49 | Gaien 011 Ca. i ]
fescevelt St hilltipe Pet. C4.
Cetey O11 Co,
1
. Lasses Acvesps Total of | Bighest Average .
Toese Sele Dot m Saste Pid On [ Uaicy Asgepted | Teoued Onder Accoptod | Por Acre | Price Per l:u:'
ond BCRA [ ge | We. A s (¥e.) Lesse Bigh Pids ”"d Acte Righ Btddor(e) | Recesved
NN o] 008 | 8| o2 ) 4,25 » 4,247 29,109 10.18 6.97| Gusthormsl )
Sredy-Sosea, Sasourees, Ist'}
Soveds Napaa Power Cv.
Sowthern Tuton
Preduction Co,
18/38/74 [ ] 18,30 S| 1,820 3 11,028 3 11,820 671,137 w.n 8.7 :m—o‘ u:.a. 12
12/10/7% i J 3,908 2 M 2 4,0 3 4,70 240,09 33.04 91,24 | Chevren 011 O», L)
Set Springe
2194 L] S LR 1) 3 9,074 H 3,074 ., n1 20.00 17.52| Ratense Os. 3
_.
N 1 ”0 L] L] [] ] L] ] . - - - °
snns winem | sl e |1 | 1,000 | 2,676,103 07| 137.00 | americes Ges- u
. thorus] Energy
Ssipherdals, Toe.
Af/YS ? NAM ¢ 8,7 4 [ 194} 4 8,191 41,29 1.7 4,71 Tatemns Cs. H
iy Bossh, : * ' ' ' fus 011 o, -
Sev, Calvert Orilling

©.3 accopted wnite csubised ste ome les::
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Lasses l Acresge Total of | Righuse bvorage . of
Lesss fale Dete| Daits Offeved| Saice 544 Oa mg_# Toowed Snder dncepted | Per Acvre | Price Pev dde
d SCRA Te. | Acreage veage | Wo. Teage | (Me.) Lases Bigh Btde | 17 Acte Bigh didder(e) fecetived
snsms 12 24,278 10,477 1 18,477 -9 19,477 ¢ 399,603 n. 19.47| Sesdethe 12
Eilbouran Bols, Preduction O»,
3/20/73 s lum 1,0% 3 5,09 9,09 13,31 .17 2.79| Putlitpe Pet. O». 3
Alsmses . Amschuts Corp.
Wiseral Springs)
Poncha and
Velley View,
s/nm 14 | 30,348 34,999 9 7,320 1,520 44,219 10.28 .08} Al-Aquitsne 13
Rickey Sot Explocatics
Springs, Ove. Lro.
Mitlipe Pue. O
ty Ot posemm e rrm—
S/29/78 N 14 | 26,99 12,043 [] 12,043 12,643 90,714 1. 7.18| Sepudblic Cos- ¢
Alverd Sst thermal, lee,
Spxinge, Ove, Chevrea 011 Co,
/5/78 16 | 35,008 17,809 ) 13,019 11,019 “,678 29. 4.03] narco, lse. n
Beven Labe, (Tules)
Het Serings, Getty 011 C».
Ovegen Southern Unten
Production Ca.
Saton Ot1 Ce. of
Califoraia
Asreepe Totsl of |[Bighest Avorege o, of
Leass Sale Bete] Units Offeved te 944 On | Wuite Accopted Ouder ted [Per Acre | Price Per| ™
and TCRA Be. | Acreage | We.] Acteage | Wo. | KETEIEd Lesse Bigh Bide 4 Acre HHeh Méder(s) fecetived
6/11/73 10 | %0,%8 6,762 L] 8,762 6,762 29,498 13.12 4.36] Ohevrwa 011 O». [ ]
Therws, land, Theresz Co.
Nouroe-Jeseph, Vesters Goo-
lsessvelt theranl, Iwe,
(Maetlered) Gary M. Seltser
ond Cove Porte
dale
(Raefiored),
Pran
10/73 ] 1,676 2,600 2 2,600 2,600 5,35 2.13 2.13! Anschuts Oory. H
Hountais
Soms -
Srwnean,
&/23/78 Ve | um 16,384 3 10,504 16,384 134,939 1.9 12.71| Oetey 011 Co. ¢
lake City- Dow Chemiesl O».
Surprise Southern Uniom
Yolley, Caltf, Production Coo
626/73 n 01.”} 13,239 L] 13,299 13,2¢6 u,nt 43.12 16.23| Phaillipe Pet. Cob ?
Stillwetare Qrevren 011 On.
Sods Lake, Onion 011 Co. of]
Teveda Califernis
Thillips Pet. Onf
& Chevros OAL
Co. (Jotnt B
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Lesves Acresge Total of | Righest Average %o. of
Lesse Ssle Date| Duits Offered| Duits Bid Ou | Units ted| Teewed Under Accepted | Per Acrs | Price Per . #de
ond KCRA Wo. | Acresge| No. Acresge | Wo. Acresg~| (Mo.) Lesoe Righ Bide Md Acrs Righ Bidder(s) | Recetved
s/n/7s 19 35,974 4 9,482 4 9,462 4 9,462 37,016 S.12 3.91| Chevroa 01! Co. 4
Crwmp Cayoure,
Oregom
9/23/78 7 12,916 4 7,188 [} 7,188 4 7.188 109,132 7.3 15.19 . Philiipe Pet. Co. ¢
Steanboat and Oulf 011 Co.
Springs, © (Toine Bid),
VUabusks and Southern Uniom
T1y Remch, Prodection Co.
Bevads
9/2877% ] 12,574 3 7,046 3 7,046 3 7,048 00,177 16.16 11.38| Umtom 011 Co., 4
Vale Bot Gaothermal
Springe,
Ovegon 1 b
13/3/713 14 20,924 s 18,364 ] 18, 364 ] 18,364 136,932 15.60 0.65 | Rancy P. Anschuts 1
Castle Creek, Geotherasl Resource
1éaho Internstional, Inc.
Anschute Corp.
Dow Chemicsl Co.
hillipe Pet. Co.
1/20/76 17 33,524 S 10,106 H 10,106 s 10,106 146,732 28.47 14.52 | Sowoce Bmergy 1]
71y Reach \ Development Co.
Gorlach Chevron 011 Co.
San Baidis,
Beveds
27376 19 1 %,9% | 13] 29,99 | 13 29,969 13 29,969 96,609 7.20 3.22| Geothermsl Rescerces )
Cracer Springe, Internstionsl, Inc.
Tland, Nonroe- Chevron 011 Co.
Joseph and Charles L. Colding
Therwo, Utab Sauthern Union
Production Co.
Republic Ceothermal,
Inc.
Lesnee Acruage Total of | Nighest Avwrage
Lasve Sale Date Units Offered | Unite 914 on| Onita Tosued Under Accepted rorn Aere | Price per et
end RCRA #o. | Acresge | No.| Acreage| No. Acresge | (No.) Leass Nigh Bide aia Acre Righ Didder(s) Moceived
¥/ 1¢ 38,192 1 1,294 1 1,294 1 1,7% 4,776 3.89 3.69 | Chevron 041 Oo. 1
still veter-
Sofa Lake-
wileon Not
springs,
Bavada
/207176 19 45,642 [ 17,340 [} 17,340 ] 17,340 178,012 .0 10.05 | fapublic Geo. 1
Durzough Not Sunoco Energy
::;::' ::;::' Al Aquitaine Raplor.
0 Magma
Poak, Weveds s
SNV e 13, M L 9,023 4 9,023 4 9,023 41,530 .11 4.60 | Aman Bwplor., Imc. k4
Dok Phillipe Pet. Co.
Bow mxico Barth Power Co. —_—
S/A3/7% 7 32,09 7 13,690 7 13,69 ? 13,898 92,543 12.9 | $.73 { So. Uniowm Prod. Co. ?
'o-—.l;dy- %.0 & Futh K. Derley
Point & San \ Union=Hogma
B=idio Desert
Pevada
623/ 7% 9,043 H 3,9 2 3,841 ) 3 1.381 27,006, 17.28 6.05 | lawrs J. Spangler 2
Crane Creek Sa0. Union Prod. Oo.
Castle Rock
Mogntain Rome
14aho
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Lesses Acreage Total of |Righast Average Wo. of
Leses Sale Date {Dnits Offered | Units 5id On | Units Accepted| iesued Under Accepted | Per Acre | Price Per »ide
and RGRR o Acreage No. | Acreage "o, AcTRRg® (no.) Lesse Righ 9ids »"a Acre Righ Bidder(e) Raceived

18/ 7% . i2.087 2 3,220 2 %320 2 3,220 277, 349 101.29 #6.1) | onion 0] Cn. L

sve 4 7.3 2 4,676 2 4,874 2 4.674 13,39 3. 2.87} 8o Union Prod. Co. 2
Summr Lake, Chevron 011 Oo.

10/18/7¢ ¢ | 12,008 [} 12,006 ¢ 12,008 ¢ | 12,90 84,149 1.9 4.20 | aminoil USA Inc. .
Lesch Not Springp Getty 011 0O.

1/7271/%
San Yeide 11 11,423 S 5.088 3 8,083 S S,068 13,152 .27 3.63 | Phillips Pet Co. s
Rilbourne Sele . Minotl USA Inc.
Ligh:ning Dock \ : -
Sev Maxice

117
Raft River 2 4,001 [ o L] o ° o ¢ o 0| wo srDS 0
14aho . .

Ae of December 31, 1977
T NG

f Leases AcTeage Tozal of | Highest Avernge :id:[

a8 Untts Offeced | Units Bid On | Units Accepted | Issved Under Accepted | Per Acre | Price Per

and KGRA Flolf Acreage | No. , Acreage ; No. Acreage | (No.) Lease Righ Bide B1d Acre High Bidder(s) Received
12714776 & 8,204 1 1,400 1 2,400 1 2,400 8,114 1.8 3.8 Chevron 011 Co. 1
Kyle, Nevada
1218/7
Boulder, 1 1,608 o 0 0 0 ¢ 0 0 0 0 NO 31DS 0
Montsna
/15777 3 6,233 0 ¢ 0 L] 0 ] 0 0 0 NO BIDS ¢
Alamoas County
Mineral Hot

Springs, Valley
View, Colorado

5711/ . -] 9,287 1 1,312 1 1,112 1 1,32 11,282 8.60 8.60 Getty 011 Co. 1
Pinto Hot Spge.,

Harn Spgs. Nev.

5/25/17 17 29,315 11 118,050 1 18,050 un 18,050 574,425 133.76 31.82 Amax Exp. Inc. 22

Baca No. 1 Phillipa Pet. Co.

Rew Mexico Aminoil USA

6/9/17 1 640 0 ] 0 o [} [} 0 0 [] NO BIDS 0
Burns Butte,

Qregon

1719477 13 21,233 10 [ 14,254 10 14,254 10, 14,256 240,031 40.67 16.84 Earth Pover 17
S8alta Zar and Republic Geo.

Dixte Valley Millican Ofl

KGRA, Navada

9/16/77 3 2,997 2 2,887 2 2,857 2 2,957 780,451 603.00 273.18 shell 011 Co. ' 5
Geysars

Calistogs

XGRA's !

California
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An of December 11, 1977

Leases Acresge Total of | Highest Average Wo. of
Lease Sele Dete| Units Offered | Unizs 1d On | lnics A d | 1ssved Under Accepted | Per Acre | Price Per Mds
and XGRA Bo. | Acreage | MNo. | Acresge | No. Acreage | (No.) Lease High Bids 84d Acre High Bidder(s) Received
11,197
/20177 12 17,968 8 | 11,197 8 11,197 L] 233,618 37.51 20.86 Chevron USA, Inc 15
Radiuva Springe Texaco, Inc.
San Ysidvo & Aminoil USA, Inc
Sascs No. 1, Anax Expl., Inc.
¥ev Hexfco
27117 9 16,308 7 | 12,788 7 12,788 6 11,138 668,826 156.35 52.30 Union 011 Co. 25
Cove Fore, W. H, Hunt
Sulphutdale, Aminotil USA, Inc
Crater Springs,
Monroe-Joseph,
Newcastle &
1hermo Hot
Spring, Utak
11/22/17 11 21,020 4 6,986 4 6,986 3 $,103 30,453 5.10 6% Union 011 Co. of )
Rafc River, Calif. &
Mtn. Home, Magwa Energy, Ind.
14sho Rafr River Elec.
Coop.
11/29/17 19 3,654 10 | 18,820 10 18,620 0 0 ’.an 60.05 14.94 Hoover H. Wright 18
Socotrro Peak & Aminoil USA
Lightning Dock, Sunoco Energy
New Mexico Dev. Corp.
Amax Expl., Inc,
As of December 31, 1977
Leases Acreoge| Totsl of | Wighest Average No. of
Lease Ssle Dacé Units Offered Unite Bid On Under Accepted | Per Acre | Price Per Bids
and KCRA No.| Acresge] No] Acreage Lease | High Bids Bid Acte H1gh Btdder(s) hecuvod
12/13/17 22 49,314 7| 1e,117 7 14,117 0 0 200,671 $2.66 1.1 Thersal Power Co. 10
Brady ¥Mazen Phillips Pet. Co.
Salt We!ls Supron Energy Corpl.
Basin, Nevads Jamen R. Keighley
Magwa Power Co. &
Union 011 Co. of
Calif.
TOTALS 523 |1,001,305 | 248 ] 466,257 {239 448,721 218 412,231 18,573,512 w/A 41.39 N/A 449
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State

i California

Nevada

Idaho
Utah
New Mexico

Hawaii

Summary by States, 1975 Geothermal Drilling, Western U.S.

Region Area
Imperial Valley Brawley
East Mesa

East Heber
Heber

The Geysers {(Main Geysers)

Castle Rock

Spring
Lake County Crump Geyser
Churchill Co. Brady H.S.
Eureka Co. Beowave
Lyon Co. Fernley
Eureka Co. Hot Springs Pt
Washoe Co. San Emidio
Cassia Co. Raft River
Beaver Co. Roosevelt H.S.
Jemez Mts. Valles Caldera
Is. of Hawaii Pahoa

Ogerator

Union

Republic Geothermal
Republic Geothermal
Chevron

Union
Pacific Energy

Burmah (Aminoil)
Shell

San Juan

Magma

Magma

Magma

Chevron

Chevron

Ida. Nat. Eng. Lab.
Phillips

Union

Wells Prod. Susp. Adb. Footage
3 3 0 0 19,337
3 3 0 o 25,030
1 0 1 0 11,015
3 0 3 0 10,374

10 0 0 1 81,208
3 9 1 1 31,991
8 1 1 0 60,279
3 7 0 0 23,894
1 3 0 1 7,510
2 0 0 0 7,915
1 2 G 1 5,447
1 0 0 1 3,668
1 0 1 0 2,335
1 0 1 0 4,013
2 2 0 0 106,077
6 5 1 0 31,198
2 1 0 1 12,507

1 G 0 6,445

Hawaii Geothermal Proj. 1

Source: Geothermal Energy Magazine, June 1976.
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Summary by Operator, 1975 Geothermal Drilling, Western U.S.

Total

Wells Footage
Operator Drilled Producible Suspended Abandoned Observation Drilled
Union 15 13 0 2 113,052
purmah (Aminoily 8 7 1 0 60,279
Republic Geothermal 4 3 1 0 36,045
Pacific Energy 3 1 0 2 31,991
Phillips 6 5 1 0 31,198
Shell 3 3 0 0 23,894
Magma 4 2 0 2 17,030
Chevron 5 0 0 0 (16,722) L/
Ida Natl. Eng. Lab. 2 2 0 0 10,977
San Juan 1 0 0 1 7,510
Hawaii Geothermal Proj._1 _1(? 0 0 6,445
Totals 46 37 2 7 338,421
1/ Observations holes (N (355,143)

Source: Geothermal Energy Magazine, June 1976.

6vT




State

Calif.

Nevada

Oregon
Idaho

Utah

The Geysers

Churchill

Lander Co.
Klamath Co.
Cassia Co.

Beaver Co.

Millard Co.

by States, 1976 Geothermal Drilling, Western U.S.

Area

Westmorland
Brawley
East Mesa
Heber

Main Geysers

Castle Rock

Middletown

Cloverdale
Mt. Konocti
Calistoga
Long Valley
Coso Hot Springs
Desert Peak
Stillwater
Beowave
Klamath Falls
Raft River
Boise
Roosevelt

Cove Fort
Beryl Junction

Operator

Republic Geothermal
Union

Magma Power

Union

Chevron

Union

Aminoil

Pacific Energy
McCulloch

Aminoil

Shell

Aminoil

Chevron

Shell

Shell

Magma Power

AMAX

Republic Geothermal
Battelle Pac. NW Lab.
Phillips

Union

Chevron

Thermal Power

Idaho Nat. Eng. Lab.
Idaho Nat. Eng. Lab.
Phillips

Thermal Power

Union

McCulloch

Source: Geothermal Energy Magazine, May 1977.

Wells

NHNFRFRNN WO HHWH R RERERWERERD SR ON O

Prod.

Susp.

A

Obs. Footage

OON!—‘ONOOONOOOOOOOOHHHHNBONNNO\

HOOOOOCOHOOOHOHOHD—‘ONOOOOOOOOO

HHOOOOOHOOOOOOHHOOOOOOOOOOOOO g

OOOONOOOUOD—‘ONOOOQOOOOCOOI—‘U)QOO

40,916
16,411
41,851
29,633

7,089

122,675
30,967
10,550
10,153
21,963

5,626
11,561
9,232
8,250
10,431
6,660
5,868
6,920
1,352
7,342
11,654
5,680
5,842
8,991
3,188
7,513
7,362
1,151
17,921
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Summary by Operator, 1976 Geothermal Drilling, Western U.S.

Total

Wells Produ- Sus- Aban- Obser- Footage
Operator Drilled cible pended doned vation Drilled
Union 25 18 0 1 6 181,524
Aminoil 6 3 3 0 54,491
Republic Geothermal 7 6 1 0 0 47,836
McCulloch 3 1 1 1 0 28,074
Shell 3 1 0 2 0 24,307
Chevron 3 0 2 0 1 22,001
Magma 3 2 1 0 0 21,511
Phillips 3 3 0 0 0 14,855
Thermal Power 3 2 0 1 0 13,204
Idaho Nat. Eng. Lab. 4 2 0 0 2 12,179
Pacific Energy 1 1 0 1] 0 10,550
Amax 3 0 0 0 3 5,868
Battelle Pac. NW Lab 1 o 0 ] 1 1,352
Total 65 39 8 5 13 437,752

Source: Geothermal Energy Magazine, May 1977.
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Summary by States, 1977 Geothemral

Drilling, Western U.S.

State Region Operator Wells Prod. Injections Sus. Absd. Obs. Footage
Calif. Imperial Union 1 1 9,609
Valley Chevron 1 1 7,930
Republic S 4 1 29,421
Magma 1 1 3,095
The Geysers Union 16 13 1 2
McCulloch 2 1 1
Aminoil 11. 5 2 4 65,843
Shell 7 2 1 4 50,850
Republic 1 1 7,376
Inyo Co. CER Corp 1 1 4,845
Nevada Pershing Co. Phillips 1 1 1,853
Churchhill Co.Chevron 1 1 4,975
Oxy Geothermal 1 1 3,000
Utah Iron Co. McCulloch 1 1 5,867
Beaver Co. Thermal Power 1 6,107
Republic
Geothermal 1 1 7,288
Idaho Washington Co,Phillips 1 1 8,001
Owyhee Co, Phillips 1 1 9,340
New Mexico Sandoval Co, LASL 2 1,735

Source: Courtney Isselhardt, Republic Geothermal, Inc., (draft) 1978,
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Summary by Operator,

1977 Geothermal Drilling, Western U.S.

Operator V'sziiizd Produce Suspended Abandoned Observation Total Footage Drilled

Union 18 14 1 3 0 139,010

McCulloch 3 1 2 0 0 18,880

Navy (CER Corp) 1 0 1 0 0 4,845

Phillips 3 0 3 0 0 19,194

Chevron 2 0 2 0 0 12,905

Oxy Geothermal 1 0 0 0 1 3,000

Thermal 1 0 1 0 0 6,107

Aminoil 11 5 2 4 0 65,843

Shell 7 2 1 4 50,850

Republic 7 4 2 0 44,085

Magma 1 0 0 0 0 3,085

LASL (2) 2 . _ 1 _ 1,735

Totals 57 26 15 12 1 (369,549)
-
wm

Source: Courtney Isselhardt, Republic Geothermal, Inc., W
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Oil Companies: majorsand independents

Union 0il of California

Chevron 0il Company - Standard 0il of California -
Chevron Resources Company

Natomas

Phillips Petroleum Company
Aminoil

Petro-Lewis

Shell 0il Company
Gulf 0Oil Company
Occidental Petroleum
Sun 0il

Mapco, Inc.

Getty 0il

McCulloch 0Oil

Geothermal Enterprises:

Thermogenics, Inc.

Thermal Power Company

Geothermal Resources International, Inc.
Earth Power Corporation

Magma Power Company

Thermex

" Republic Geothermal, Inc.

Geothermal Kinetics, Inc.

Hunt Energy Corporation
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Geothermal Enterprises continued

Thermal Resources, Inc.
Diablo Exploration
California Energy Co., Inc.
Others: Large Integrated Firms
Anadarko Production Co.
Amax Exploration, Inc.
Anschutz Corp.
Dow Chemical Co.
Morton-Norwich Products
Utah International, Inc.

Municipalities:

Burbank
Susanville
Northern California Power Agency

Engineering Firms:

Ben Holt Co.
Bechtel Corporation
Morrison-Knudsen
Rogers Engineering
VTN Consolidated
Utilities
Pacific Gas and Electric, San Francisco, Californié.
Pacific Power and Light, Pdrtland, Oregon.

Sierra Pacific, 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.
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ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION

FY 1978 BUDGET RFQUEST

ENERGY RESEARCH, DEVELOPMENT AND DEMONSTRATION PROGRAMS

Energy RD&D Programs

Conservation ...ecevvscccscsosstsssssnconss
Fosﬂil Energy 0000000000000 0 0080000000000
Solar Heating and Cooling .ccsecececcnnass
Solar Electric and Other .cceecsesscsccsss
ceothetmﬂl Energy €0 0000000000000 0000000
Fusion Power Development .c.eeeoscessecacas
Liquid Metal Fast Breeder Reactor ..c...s.
Nuclear Fuel Cycle and Safeguards .....cs..
Other Fisﬂion R R Ry
Special Foreign Currency Funds ..ccvivveces

Subtotal.cccvesaancsnscnse

Supporting Research

Environmental and Biomedical Research ....
Basic Energy Sclences c.cececcesccscescnce
SUbCOtalc.o--ocu-on.oooolu

Financial Incentive Activities

Geothermal Resources Development Fund ....
Alternative Fuels Demonstration Program ..
SUthtalooooooaaooa-oo.uoo

Total Energy Research, Devel. & Demo. Prog.

BUDGET OUTLAYS (IN MILLIONS)

1978
1976 1977 January February April

$ 45 $ 125 $ 139 $ 244 $ 249
242 445 500 519 531

15 61 61 86 90

48 122 173 164 170

30 49 68 68 78

211 328 431 392 392
441 595 736 651 589
143 300 491 474 458
85 117 135 135 146

0 2 3 3 3
1,260 2,144 2,737 2,736 2,706
142 181 198 200 201
118 137 162 162 162
260 318 360 ~ 362 363

] 4 7 7 7

0 0 3 3 3

0 4 10 10 10
$1,520 $2,466 $3,107 $3,108 $3,079

Source: Budgetary Implications of the President's Energy Policy, April 20, 1977,

Overview and Perspective,
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ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION

FY 1978 BUNDGET REQUEST

I. Energy Research, Development & Demonstration

Conservation ..ccccssccccessssscscstsssscns

Foaail Eﬂetgy $0000006000000000 0000008000000
Solar Heating and Cooling scececcccosscans
Solar Electric and Other .ecececssccsssncs
Geothetmal Enetgy 060000 e000000000000000OTS
Fusion Power Development ..sccsescconsesss
Liquid Metal Fast Breeder Reactor ......«.
Nuclear Fuel Cycle & Safeguards ...sceesse
Other F18810N cveccccccsccssanssssscncnnee
Special Foreign Currency Funds ..ccceveves

subtotal 8 000 800080008000

11. Supportingﬁkeaearch

Environmental and Biomedical Research ....
Basic Energy Sclences tcssccosssccssssnnes
Subtotal ® ¢ 5 00 00 000 060t H o0

1I11. Financial Incentive Activities

Geothermal Resources Development Fund ....
Alternative Fuels Demonstration Program ..
subtotal-o-oooooc-.oa--co-

Total Energy Research, Devel. & Demo. Prog.

RUDGET AUTHORITY (IN MILLIONS)

. 1978 .

1976 1977 January February April
$§ 76 $ 161 $ 158 $ 318 $ 325
426 483 598 640 657
39 86 45 90 96
76 204 260 215 224
31 55 88 88 101
246 428 513 433 433
505 686 855 656 483
167 357 636 611 587
84 140 148 148 161
7 0 2 2 2
1,657 2, 600 3,303 3,201 3,069
156 189 210 215 216
132 156 175 175 175
288 345 385 390 391
0 30 30 30 30
0 0 295 300 300
0 30 325 3in 330
1,945 $2,975 $4,013 $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
93rd Congress, H. R. 14920
September 3, 1974

An Act

To further the conduct of research, development. and demonstrations in
geothermal energy technologies, to establish a Geothermal Energy Coordi-
nation and Management I'roject, to provide for the carrying out of research
and development in geothermnl energy technology, to carry out a progriim
of demonstrations in technologics for the utilization of geothermal resources.
to establish a loan guaranty program for the financing of geothermnl energy
development, and for other purposes.

Be it enacted by the Senate and House of Representatives of the

United States of Amcrica in Congress ussembled, Geothermal
Energy Research,

Development,
and Demonstra-

Secrion 1. This Act may be cited as the “Geothermal Energy tion Act of

S110RT TITLE

. . v bt 1" 1974,
Rescarch, Development, and Demonstration Act of 1974”, 30 USe 1101
. note,
FINDINGS
Skc. 2. The Congress hereby finds that— 30 USC 1101,

(1) the Nation is currently suffering n critical shortage of
environmentally acceptable forms of energy;

(2) the inadequate organizational structures and levels of fund-
ing for energy research have limited the Nation’s current and
future options for meeting energy needs;

(3) electric energy is a clean and convenient form of energy
at the location of its use and is the only practicable form of energy
in some modern applieations. but the demand for electric energy
in every region of the United States is taxing all of the alternative

_energy sburces presently available and is projected to increase:

- some of the sources availahle for clectric power generation are
already in short supply, #nd the development and use of other

sources presently involve undesirable environmental impacts;

(4) the Nation’s critical energy problems can be solved only
if a national commitment is made to dedicate the necessary finan-
cial resources, and enlist the cooperation of the private and public
sectors, in developing geothermal resources and other noncon-
ventional svurces of energy:

(5) the conventional geothermal resonrces which are presently
being used have limited total potentiul; but geothermal resowrees
which are different from those presently being used. and ‘which
have extremely large energy content, are known to exist;

(6) some geothermal resources contain energy in forms other
than heat; examples are methane and extremely high pressures
available upon release as kinetic cnergy;

(7) some geothermal resowrees contain valuable byproducts
such as potable water and mineral compounds which should he
processec and recovered as national resonrces; 88 STAT. 1079

(8) technologies are not presently available for the develop- 82 STAT, 1060
ment. of most of these peothermal resonrcees, hut technologies for
the generation of electric energy from geothermal resources arve
potentially economical and enviroumentally desirable, and the
development of geothermal resources otlers possibilities of process
energy and other nonelectric applications;

(9) much of the known geothermal resources exist on the public
lands;

38-247 0
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30 USC 1102,

30 UsC 1121,
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(10} Federal financial assistance is necessary to encourage the
extensive exploration, research. and development in geothermal
resources which will bring these technologies to the point of com-
mercial application;

(11) the advancement of technology with the cooperation of
private industry for the production of useful forms of energy
from geothermal resoureces is important with respect to the Fed-
eral responsibility for the general welfare. to facilitate commerce.
to encourage productive harmony between man and his environ-
ment, and to protect the public interest : and

(12) the Federal Government should encourage and assist pri-
vate industry through Federal assistance for the development and
dermionstration of practicable means to produce useful energy
from geothermal resources with environmentally acceptable
processes.

DEFINITIONS

Skc. 3. For the purposes of this Act—

(1) the term “geothermal resonrces™ means (A) all product&
of geothermal processes. embracing indigenous steam, hot water,
and brines, (B) steam and other gascs, hot water and hot brines,
resulting from water, gas, or other fluids artificially introduced
into geothermal formations, and (C) any byproduct dervived fror
them .

(2) the term “bvproduct™ means any mineral or minerals whicX,
are found in solution or in associstion with geothermal resources
“and which have a value of less than 75 percent of the value of the
geothermal steam and associated geothermal yesources or arve not,
becanse of quantity. quality, or technical difficulties in extraction
and production. of suflicient value to warrant extraction and
production by themselves;

(3) “pilot plant” means an experimental unit of small size used
for early evaluation and development of new or improved proc-
esscs and to obtain technical. engineering, and cost data;

(4) “demonstration plant™ means a1 complete facility which pro-
duces electricity. heat energy. or useful byproduets for commercial
disposal from geothermal resources and which will make a sig-
nificant contribution to the knowledge of full-size technology,
plant operation. and process economics; N

(5) the term “Project™ means the Geothermal Energy Coordi
nation and Management Project established by section 101 (a) :

(6) the term “fund” means the GGeothermal Resources Develop-
ment Fund established by section 204 (n) : and

(7) the term “Chairman™ means the Chairman of the Project.

TITLE I—GEOTHERMAL ENERGY COORDINATION AND
MANAGEMENT PROJECT
ESTABLISIIMENT

Ste. 101, () There is hereby established the Geothermal Energy
Coordination and Management Project.

Merbership, (b) (1) The Project <hall be composed of six members as follows:
£5 STAT, 1080 L) one uppointed by the President :

L8 STAT, 1081

(B) an Assistant Director of the National Seience Foundation :

(C) an Assistant Secretary of the Department of the Interior:

(1)) an Associate Administrator of the National Aeronauti
and Space Administration:
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S{E) the General Manager of the Atomie Energy Commission;
an

(F) an .\Assistant Administintor of the Federal Energy
Administration.

(2) The President shall designate one member of the Project to
serve as Chairman of the ’roject.

(3) If the individual appointed under paragraph (1) (A) is an
oflicer or employee of the Federal Government. he shall receive no
additional pay on account of his service as a member of the P’roject.
If such individual is not an officer or employee of the ¥ederal Govern-
ment, he shall be entitled to receive the daily equivalent of the annual
rate of basic pay in effeet for level TV of the Exeentive Schedule (3
U.S.C. 5313) for each day (including traveltime) during which he is
engaged in the actual performance of duties vested in the Project,

(c) The Project shall have overall responsibility for the provision
of effective management and coordination with respect to a national
geothermal energy research, development, and demonstration pro-
gram. Such program shall include—

(1) the determination and evaluation of the resource base;

(2) research and -development with respect to exploration,
extraction, and utilization technologies;

(3) the demonstration of appropriate technologies: and

{4) theloan guaranty program under title J1.

(d) (1) The Project shall carry out its responsibilities under this
section acting through the following Federal agencies:

(A) the Department of the Interior. the responsibilities of
which shall include evaluation and assessment of the resource
base, including development of exploration technologies;

(B) the National Acronautics and Space Administration, the
responsibilities of which shall include the provision of contract
management capability, evaluation and assessment of the resource
bnso,b and the development of technologies pursuant to section
102(b); '

(C) the Atomic Energy Commission, the respousibilities of
which shall include the development of technologies: and

(D) the National Science Foundation, the responsibilities of
which shall include basic and applied researeh.

(2) Upon request of the Project, the head of any such agency is
authorized to detail or assign. on a reimbursable basis or otherwise,
any of the personnel of such ageney to the Project to assist it in carry-
ing out its responsibilities under this Act.

(e} The Project shall have exelusive authority with respect to the
establishment or approval of programs or projects initinted under
this Act. except that the ageney involved in any particular program
or project shall be respousibie for the operation and administration of
such program or project. : :

PROGRAM DEFINITION

Sec. 102, (a) (1) The Chairman, acting through the Administrator
of the National Aeronauties and Space Administration, is anthorized
and directed to prepare a comprehensive program definition of an inte-
grated effort and commitinent for effectively developing geothermal

energy resonrees. Such Admmisteator, in preparing such compre-

hensive program definition, is authorized to consult with other Federal
rgencies and non-Federal entities,

Compensation,

80 Stat, 461;
83 Stat, €63,

30 U'sC 1122,
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30 USC 1123,

(2) The Chairman shall transmit such comprehensive program
definition to the President and to each House of the Congress. Interim
reports shall be transmitted not later than November 30, 1974, and not
later than January 31, 1975, Such comprehensive program definition
shall be transmitted as soon as possible thercafter, but in any case not
Jater than August 31, 1975,

(3) As part of the comprehensive program definition required by
paragruph (1), the Chairman, acting through the Geological Survey,
shall transmit to the President and to each House of the Congress a
schedule and objectives for the inventoryving of geothermal resources.

{b) The National Aeronantics and Space Administration is anthor-
ized to undertake and carry out those programs assigned to it by the
Project.

RESOURCE INVENTORY AND ASSESSMENT PROGRAM

Src. 103, (a) The Chairman shall initiate a resource inventory and
ussessment program with the objective of making regional and nationa!
appraisals of all types of geothermal resources. ineluding identificatior
of promising target areas for industrial exploration and development.
The specific goals shall include—

(1) the improvement of geophysical, geochemical, geological,
and hydrological techniques necessary for locating and evaluatin«
geothermal resonrees;

(2) the development of better methods for predicting the powt
potential and longevity of geothermal reservoirs;

(3) the determination and assessment of the nature and power
potential of the deeper unexplored parts of high teiperature geo-
thermal convection systems; and

(4) the survey and assessment of regional and national geo-
thermal resources of all types.

(b) The Chairman, acting through the Geological Survey and other
appropriate agencies, shall—

(1) develop and carry out a general plan for the orderly in-
ventorving of all forms of geothermal resources of the Federal
lands and, where consistent with property rights and determined
by the Chairman to be in the national interest, of non-Federal
lands;

(2) conduct regional surveys, based upon such a general plan,
using innovative geological, geophysical, geochemical, and strata,
graphic drilling techniques. which will Jead to a national inven'
tory of geothermal resources in the United States;

(3) publish and make available maps, reports, and other docu-
ments developed from such surveys to encourage and facilitate
the commercial development of geothermal resources {or beneficial
use and consistent with the national interest;

(4) make such recommendations for legislation as may from
time to time appear to be necessary to make Federal leasing policy
for geothermal resources consistent with known inventories of
various resource types, with the current state of technologies for
geothermal energy developmeut, and with current evaluations of
the environmental impacts of such development ; and

(h) participate with_approprinte Federal agencies and non-
Federal entities in research to develop, improve, and test technol-
ogics for the discovery and evaluation of all forms of geothermal
resources, and conduet vescarch into the principles controlling the
Jocation, occurrence, size, temperature, energy content, produci~
bility, and econoniic lifetimes of geothermal reservoirs. f
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RESEARCH AND DEVELOPMENT

Srkc. 104, (a) The Chairman. acting through the appropriate Fed-
eral agencies and in cooperation with non-Federal entities, shall initi-
ate & rescarch and dovellopmont program for the purpose of resolving
all major technical problems inhibiting the fullest possible commeteial
utilization of geothermal resources in the United States. The specific
goals of such programs shall include—

(1) the development of eflective and efficient drilling methods
to operate at high temperatures in formations of geothermal
interest ;

(2) the development of reliable predictive methods and control
techniques for the production of geothermal resources from
reservoirs; :

(3) the exploitation of new concepts for fracturing rock to
permit recovery of contained heut reserves;

(4) the improvement of equipment and technology for the
extraction of geothermal resources from reservoirs;

(5) the development of improved methods for converting geo-
thermal resources and byproducts to useful forms:

(6) the development of improved methods for controlling emis-
sions and wastes from geothermal utilization facilities. including
new monitoring methods to any extent necessary:

(7) the development and evaluation of waste disposal control
technologies and the evaluation of surface and subsurface envi-
ronmental effects of geothiermal development :

(8) the improvement of the technical capability to predict envi-
ronmental impacts rezulting from the development of geothermal
resouirees, the preparation of environmental impact statements.
and the assuring of compliance with applicable standards and
criteria;

(9) the identification of social, legal, and economic problems
associated with gcothermul development (boih locally and region-
ally) for the purpose of developing policy and providing a frame-
work of policy alternatives for t}xe commercial utilization of

eothermal resources;

(10) the provision for an adequate supply of scientists to per-
form required geothermal research and development activities;
and

(11} the cstablishment of a program to cncourage States to
establish and maintain geothermal resources clearinghouses, which
shall serve to (A) provide geothermul resonrces developers with
information with respect to applicable local. State, and Federal
laws, rules. and regulations, (B) coerdinate the processing of
permit applications, impact statements, and other information
which geothermal resources developers are required to provide.
(C) encourage uniformity with respeet to local and State laws,
rules, and regulations with respect to geothermal resources devel-
opment, and (D} encourage establishment of land use plans.
which would inclnde zoning for geothermal resources develop-
ment and which would assure that geothermal resources devel-
opers will be able to carry out development programs to the
production stage.

(b) The Chairman, acting through the appropriate IFederal agen-
cies and in cooperation with non-Federal entities, shall implement a
coordinated program of research and development in order to demon-

rate the technieal means for the extraction and utilization of the

source base, inchwding any byproducts of such base, and in order to

30 USC 1124,
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accomnplish the goals established by subsection (a). Rescarch author-
ized Ly this Act having potential applications in matters other than
geothermal energy may be pursued to the extent that the findings of
such research can be published in a form for utilization by others.

DEMONSTRATION

Src. 105, (/) The Chairman. acting through the appropriate Fed-
cenl agencies and in cooperation with non-Federal entities. shall ini-
tinte a program to design and construct geothermal demonstration
plants. The speeifie goals of such program shall include—

(1) the develapment of economical geothermal resources pro-
duction systems and components which meet environmental
standards;

(2) the design of plants to produce electric power and, where
appropriate, the large-seale production and utilization of any use-
ful byproducts;

(3) the involvement of engincers. analysts, technicians, an
managers from industry field and powerplant development, which
shall lead to the early industrial exploitation of advanced geo-
thermal resources:

(4) the provision for an adequate supply of trained geothermal

.engincers and technicians;

(5) the provision of experimental test beds for component te:&
ing an evaluation by laboratories operated by the Federal Gov-
ernment, industry, or institutions of higher education:

(6) the construction and operation of pilot plants: and

(7) the construction and operation of demonstration plants.

{b) In carrving out his respons=ibilities under this section. the Chair-
man, acting throuzh the appropriate ¥Federal agencies. and in coop-
eration with non-Federal entities. may provide for the estublishment
of one or more demonstration projects utilizing each geothermal
resource hase involved. which shall include. as appropriate. all of the
exploration. siting, drilling. pilot plant construction and operation,
demonstration plant construction and operation. and other facilities
and activities which may be necessary for the generation of electric
energy and the utilization of geothermal resource hyvproducts.

(¢) The Chairman, acting through the apnropriate Federal agen-

cies, is authorized to investigate and enter into agreements for thoe

cooperative development of facilities 10 demonstrate the production ¢
energy from geothermal resources. The responsible Federal agency
may consider—

(1) cooperative agreements with utilities and non-Federal gov-
ernmental entities for construction of facilities to produce energy
for cominercial disposition: and

(2} cooperative agreements with other Federal agencies for the
constynetion and operation of facilities to produce energy for
direct Federal consumption. . ) .

(d) The responsible Federal ageney is authorized to investigate the
feasibility of, construct, and operate. demonstration projects without
entering into cooperative agreements with respect to such projects,
if the Chairman finds that— 1 . .

(1) the nature of the resource. the geographical loration, the
scale and enzineering desian of the facilities, the technigues of
production. or any other significant factor of the proposal offers
opportunitics to muke important contributions to the generat
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knowledge of geothermal resources, the techniques of its develop-
ment, or public confidence in tho technology ; and .

(2) there is no opportunity for cooperative ngreements with
any utility or non-Federal governmental euntity willing and able
to cooperate in the demonstration project under subsection (c)
(1), and there is no opportunity for cooperative agreements with
other Federal agencies under subsection (¢) (2).

(e) Before favorahly considering proposals under subsection (c).
the responsible Federal agency must find that—

Sl) the nature of the resource. the geographical location. the
seale and engineering design of the facilities, the techniques of
production, or auy other significant factor of the proposal offers
opportunities to make important contributions to the general
knowledge of geothermal resomices, the techniques of its develop-
mennt, or public confidence in the technology;

(2) the development of the practical benefits as set forth in
paragraph (1) are unlikely to be accomplished without such
cooperative development ; and

(3) wlere non-Federal participants are involved, the proposal
is not eligible for adequate Federal assistance under the loan

aranty provisions of title 11 of this Act.

(f?l If the estimate of the Federal investment with respect to con-
truction and operation costs of any demonstration project proposed
o be established under this section exceeds $10,000,000, no amount
may be appropriated for such project except as specifically authorized

by legislation hereafter enacted by the Congress,

(g) (1) At the conclusion of the program under this section or as
soon thercafter as may be practicable, the responsible Federal agencies
shall, by sale, lease, or otherwise. dispose of all' Federal property
interests which thev have acquired pursuant to this section (including
mineral rights) in accordance with existing law and the terms of the
cooperative ngrecments involved.

(2) The agency involved shall, under appropriate agreements or
other arrangements, provide for the disposition of geothermal resource
byproducts of the project admiunistered by such agency.

SCIENTIFIC AND TECHNICAL EDUCATION

Sec. 106. (a) It is the policy of the Congress to encourage the
development and maintenance of programs through which there may
be provided the necessary trained personnel to perform required geo-
thermal research, development, and demeonstration activities under
sections 103, 104, and 103..

(b) The National Science Foundation is authorized to support pro-
grams of education in the sciences and engineering to carry out the
policy of subsection (a). Such support may include fellowships,
traineeships, technical training programs, technologist training pra-
grams, and summer institute programs. . ] ‘

(¢) The National Science Foundation is authorized and directed to
coordinate its actions, to the maximum extent practicable, with the
Project or any permanent Jederal orpanization or agency having
jurisdiction over the energy research and development functions of
the United States, in determining the optimal seleetion of programs
of edueation Lo carry out the policy of subsection (n).

Federal proe
rerty irterests,
disposal,

Project by=-
procdusts, dis-
posal,

30 USC 1126,
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(d) The National Science Foundation is authorized to encourage,
to tho maximum extent practicable international participation and
cooperation in the development and maintenance of programs of edu-
cation to carrying out the policy of suliscction (a). )

TITLE II—LOAN GUARANTIES
ESTABLISHIMENT OF LOAN GUARANTY PROGRAM

Skc. 201. (a) It is the policy of the Congress to encourage and assist
in the commercial development of practicable means to produce useful
energy from geothermal resources with environmentally acceptable
processes. Accordingly, it is the policy of the Congress’to facilitate
such commercial development by authorizing the Chairman of the
Project to designate an appropriate Federal agency to guarantee loans
for such purposcs.

(b) In order to encourage the commercial production of energy
from geothermal resources, the head of the designated agency i
authorized to, in consultation with the Secrctary of the Treasury.
guarantee, and to enter into commitments to guarantee, lenders against
loss of principal or interest on loans made by such lenders to qualified
borrowers for the purposes of—

(1) tho determination and evaluation of the resonrce base;

(2) rescarch and development with respect to extraction an
utilization technologioes:

(3) acquiring rights in geothermal resources: or

(1) development, construction. and operation of facilities for
the demonstration or commereial production of energy from geo-
thermal resources.

(¢) Any guaranty under this title shall apply only to so much of
the principal amount of any loan as does not exceed 75 percent of the
agaregate cost of the projeet with respeet to which the Joan is made.

(d) Loan guaranties under this title shall Le on such terms and con-
ditions as the head of the designated agencey determines, except that a
gnaranty shall be made under this title only if—

(1) the loan bears interest at a rate not to exceed such annual
per centum on the principal obligation outstanding as the head of
the designated agency determines to be reasonable, taking into
account the range of interest rates prevailing in the private sector,
for similur loans and risks by the United States; .

(2) the terms of such loan require full repayment over a period
not to exceed thirty years, or the useful life of any ph_\'sirnll asset
to be financed by such loan, whichever is less (as determined by
the head of the designated agency) :

(8) in the judgment of the head of the designated agency, the
amount. of the Joan (when combined with amounts available to
the qualified borrower from other sources) will be suflicient to
carry out. the project; and

(4) in the judgment of the head of the designated agency, there
is reasonable assurance of repayment of the loan by the qualified
borrower of the guaranteed indebtedniess.

(e} The amount of the guaranty for any loan for a project shall not
exceed $25,000,600, and the amount of the guaranty for any combina-
tion of louns for any single qualified bLorrower shall not exceed
£50,000,000.

(f) As used in this title, the term “qualified borrower” means any,
public or private ageney, institution, association, p:n'tncrshi"
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corporation, political subdivision, or other legal entity which (as
determined by the head of the designated ageney) has presented satis-
factory evidence of an interest in geathermal resources and is eapable
of performing research or completing the development and produc-
tion of energy in an acceptable manner. : o

PAYMENT OF INTEREST
Sec. 202, (a) With respeet to any loan guaranteed pursnant to this

title, the head of the designated agency is authorized to enter into a
confract to pay, and to pay, the lender for and on behalf of the

borrower the interest charges which become due and payable on the

Ensaid balance of any such loan if the head of the designated agency

nds— :

(1) that the borrower is unable to meet interest charges, and

that it is in the public interest to permit the borrawer to continue

to pursue the purposes of his project. and that the probable net

cost to the Federal Government in paying such interest will be

fess than that which would result in the event of & defanlt; and

(2) the amount of such interest charges which the head of the

designated agency is authorized to pay shall be no greater than

the amount of interest which the borrower is obligated to pay
nnder the loan agreement.

(b) In the event of any default by a qualified borrower on a guar-
anteed loan. the head of the designated agency is authorized to make
payment in accordance with the guaranty. and the Attorney General
shall take such action as may be appropriate to recover the amounts
of sueh payments (including any payment of interest under subsection
(a)) from such assets of the defaulting borrower as are associated
with the project, or from any other surety included in the terins of the
guaranty.

PERIOD OF GUARANTIES AND INTEREST ASSISTANCE

Skc. 203. No loan guaranties shall be made, or interest assistance
confract entered into, pursuant to this title, after the expiration of the
ten-calendar-year period following the date of enactinent of this Aect.

GEOTHERMAL RESOURCES DEVELOPMENT FUXND

Sec. 204. (a) There is established in the Treasury of the United
States a Geothermal Resources Development Fund. which shall be
available to the head of the desigmated agency for carrying out the
loan guaranty and interest assistance program authorized by this title,
including the payment of administrative expenses incurred in counec-
tion therewith. Moneys in the fund not needed for current eperations
may, with the approval of the Secretary of the Treasury. be invested
in bonds or other obligations of, or guaranteed by, the United States.

(b) There shall be paid into the fund the amounts appropriated
pursuant to seetion 304(c) and such amounts as may be returned to
the United States pursnant to seetion 202(b), and (he amounts in the
fund shall remain available until expended. except that after the
expivation of the ten-yvear period established by section 203, such
amounts in the fund which are not required to secure outstanding

Contract
authority,.
30 USC 1142,

30 USC 1143,

Estatlishment,
30 USC 1144,
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cuaranty oblizations shall be paid into the general fund of the
Treasury.

(c) Business-type financial reports covering the operations of the
fund shall be submitted to the Congress by the head of the designated
:lgenc{ annually upon the completion of an appropriate accounting

period.
TITLE ITI—GENERAL PROVISIONS
PROTECTION OF ENVIRONMENT

Skc. 301, In the conduct of its activities, the Project and any par-
ticipating public or private persons or agencies shall place particular
emphasis upon the objective of assuring that the environment and the
safety of persons or property are effectively protected: and the pro-
gram under title T shall include such special research and development
as may be necessary for the achievement of that objective.

REPORTING REQUIREMENTS

Skc. 302. (a) The CLairman of the P’roject shall submit to the Presi-
dent and the Congress full and complete annual reports of the activ-
ities of the Project. including such projections and estimates as may
be necessary to evalnate the progress of the national geothermal ener<
research, development, and demonstration program and to provide t
basis for as accurate a judgment as is possible concerning the extent -
which the objectives of this Aet will have been achieved by June 30.
1980.

(b) No later than one vear after the termination of each demon-
stration project under section 105, the Chairman of the Project shall
submit to the President and the Congress a final report on the activities
of the Project related to each projeet. including his recommendations
with respect to any further legislative, administrative, and other
actions which should be taken in support of the objectives of this Act.

TRANSFER OF FUNCTIONS

See. 303, (a) Within sixty days after the eflective date of the law
creating a permanent Federal organization or ageney having jurisdic-
tion over the energy research and Jdevelopment funciions of the United
States (or within sixty days after the date of the enactment of th¥
Act if the effective date of such law ocrurs prior to the date of tIx
enactment of this Aet), all of the research, development, and demon-
stration functions (including the lean guaranty program) vested in
the Project under this Act, along with related records, documents,
personnel, obligntions, and other items to the extent necessary or
appropriate, shall, in accordance with regulations prescribed by the
Oflice of Management and Budget, be transferred to and vested in such
organization or ngency. '

(b) Upon the establishment of a permanent Federal organization
or agency having jurisdiction over the energy research and develop-
ment functions of the United States, and when all research and devel-
opment (and ather) funetions of the Project are transferred, the mem-
bers of the IProject may provide advice and counsel to the head of such
organization or agency, 1n accordance with arrangements made at that
time.
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AUTHORIZATIONS OF APPROPRIATIONS

Sec. 304. (a) For the fiscal years ending June 30, 197G, and Septcin- 30 USC 1164
ber 30, 1977, 1978, 1979, and 1980, only such sums may be appropriated
as the Congress may hereafter authorize by law.

(b) There are authorized to be appropriated to the National Aero-
nautics and Space Administration not to exceed $2.500,000 for the
fiscal year ending June 30, 1975, for the purpose of preparing the
program definition under section 102(a).

(¢) In addition to sums authorized to be appropriated by subsection
(b), there are authorized to be uppropriated to the fund not to exceed
250,000,000 annually, such sumns to carry out the provisions of the loan
guaranty program by the Project under title IL.

Approved September 3, 1974,

LEGISLATIVE HISTORY:

HOUSF REPORTS: No, 93-1112 (Cerm, on Seience and Astrerautics).and
No. 93~1301 (Comr, of Cenfcrence),
SENATE REPORT No, 93-849 accompanying S. 2465 (Cerm, on Interior
and Insular Affairs),
CONGRESSIONAL RFCORD, Vol, 120 (1974):
July 10, considered and passed House,
July 11, considered and passed Senate, amended, irn lieu of
S, 2465,
Aug, 20, Senate agrted to conference report,
hug. 21, House agreed to conflerence repert,.
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rules and reguictions

REGISTER Issue of sach month,

This section of the FEDERAL REGISTER contaings regulatory documents having general applicability and legal effect most of which are
heyed 10 and codified in the Code of Federsl Regulations, which is pubifshed under 50 titles pursuant to 44 U.S.C. 1510,
The Code of Federsl Regulstions is scid by the Superintendent of Documents. Prices of new books are listed in the first FEDERAL

PECUON,
DEPART-

SKRVICE
MARKET!

Tiﬂx—\ﬁi:ulﬁ;re \n
CHAPTER\—AGINCULYURALMARKETIN

(STANDARUS, Hv
IG  PRACTIGES),

Title 10—Energy

CHAPTER JiIl—ENERGY RESEARCH AND
DEVELOPMENT ADMINISTRATION

PART 790—GEOTHERMAL ENERGY RE-
SEARCH, DEVELOPMENT, DEMONSTRA-
TION AND PRODUCTION

Federal Guarantees an Loans

On October 28, 1975, the Energy Re-
search and Development Aduniinistration
(ERDA) published in thiec FEpsraL REG-
ISTER (40 FR 30100) a proposed regula-
tion concerned with enabling lenders to
obtain Fedcral guarantces on loans to
aualified borrowers {or purposes related
to the commercial development of prac-
tical means Lo produce electric power and
other forms of useful energy from geo-
thermal resources in an environmentally
acceptable manner.

Generally, the prorosed regulation
provided priorfties end criteria which
ERDA intends to apply to the considern-
tion of applications for, and granting or
denial of, Federal loan puarantces. Fur-
ther the regulation provided illustrations
of information to be developed by the
borower and the lender, and to be sup-
plied to ERDA, including a detailed de-
scription of the prolcet for which the
and guaraniy are required end an atirm-
ation by the lender supporting the nec-
essity for the Federal guaranty.

In addition, the reruletion contained
fllustrations of cost {tcins which would be
acceptable for {nclusion in the computa-
tion of the creregate cost of o project.

Intercsted persons and Federal agen-
cles were asked to comment and a pertod
extending from the date of publication of
the proposcd regulation to December 12,
1976, was allocated for such purpose. Ap-

proximately sixty rcsponses to the re-
quest for comments were received from
the public and other Federal agencies.
Generally, these comments were directed
to the subject of cligible loans and pri-
orities; definitions; loan guaranty cri-
teria; supporting information; project
costs illustrations; and, environmental
considerations,

The comments, which were thoughtful
and provocative, were considered thor-
oughly and many of them are incorpo-
rated in this final regulation. Section
750.4¢b) was amended to provide a pref-
erence for small public and private utili-
ties and small indcpendently owned and
operated businesses (as detined in
§% 790.5 (1) and (j)), and § 790.32({) was
inserted to permit the Administrator to
allocate a portion of the amounts avail-
able for guarantees to such borrowers. A
new section, § 790.48, was inserted to pro-
vide for future coordination between
ERDA and the Department of the Inte-
rior regarding matters involving the loan
guaranty program and lease administra-
tion under the Genthermal Steam Act of
1970, Another section, § 790.47, was estab-
lished to provide borrowers and lenders
with an ability to appeal decisions of the
Manager to ERDA’'s Board of Contract
Appeals. The requirement at § 780.20 in
the provosed regulntion for lenders to
have available during preliminary dis-
cussions with the Manager an asscss-
ment of all aspects of the borrower's loan
aprlication was amended to provide at
§1790.21(a) (23) for the submission of
such information togcther with other in-
formation submiticd with the guaranty
aprplication. In addition, a number of
other changes have been made to in-
prove clarity.

Therefore, ERDA herewith publishes
this Part 720 under which it will adminis-
ter its geothermal Joan guaranty pro-
gram. Part 790 is added to 10 CFR Ch.
11X to read as follows:

Subpart A—General Provisions

Sce.
%700.1  Purpose.
7902  Objectives.
700.3 Effective date.
7404  Eligible Joans and priorities.
700.6 Definitiona.
%90.0 Loan puaranty criteria.
780.7  lnteresat assistance.
700.8 Default payment.
0.9 Period of guarantees and interest
ansistance.
'790.10 Information for Governors.
Subparnt B-—Applicatitons
790.20 Fling.
T021 Bupporting Informatton.
700.22 Project cost Nlustrations,
100.23  Environmenta) considerations,
790.24 Mandatory purchase of food insur-

ance.

Subpart C—Servicing snd Closing

Sec.

790.30
790.31
790.32

Loan servicing by lender.

User charge.

Geothermal resources development
fund.

Project monttoring.

Loan disbursements by iender.

Satisfactory documentary evidence

Withdrawal of guaranty.

Default and demand,

Preservation of ~cllateral.

Treatment of payments.

Assignment and incontestability.

Survival of guaranty agreement.

Security with respect to borrowes™s
assels.

Other federal assistance.

Patent and proprietary rights.

Closing.,

Suspension, termination, or cancella-
tion of operations or production on
Federal ]and sdministercd by the
Becretary of the Intericr.

79047 Appeals.

AUTHORITY: Sec. 105(a) of the Energy Re-
organization Act of 1974, Pub. L. 93-438; Titl~
II of the Geothermal Energy Research. 1>
velopment, and Demonstration Act of 1a7:
Pub. L. 93-410; E.O. 11834 dated January 1
1975,

700.33
790.34
700.35
790.36
780.37
790.38
790.39
790.40
790.41
760.42

790.43
790.44
700.45
790.46

Subpart A—General Provisions
§ 790.1 Purpose.

The purpose of this regulation is tr
set forth policies and procedures undce:
which lenders may catain & Federal guar-
anty on loans related to the commerci::
devclopment of practicable means to prn-
duce, with environmentally acceptabl:
processes, useful energy from gothermn'
resources.

§ 790.2 Qbjectives,

The objectives of the Federal geother-
mal loan guaranty program are; (a) to
encourage and assist the privete and pub-
lic sectors to accelerate devclopme=t o
geothermal resources with environmen-
tally acceplable processes by enabling t}:
Admninistratnr of the Energy Re-
search and Development Administratic::
(ERDA), in the- exercise of reasonabic
Judgment, to minimize a lender’s finan-
cial risk that is associated with the in-
troduction of new geothermal resourcs-
and technology; and, (b) to develop nor-
ma) borrower-lender relationships which
will in time encourage the fiow of crec:
80 as to assist in the development of geo-
thermal resources without the need fo:

Federa) assistance.
§ 790.3 LEffective date.

19’;‘!115 regulation is effective June 25,
.

§ 790.4 Eligiblc loans and priorities.

(a) The Administrator may enter int«
agreements to guaranty lenders again::
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the loss of principal and accrued interest
on loans made by such lenders to guall-
fled borrowers. Any such agrecments
shall be made subject to the application
of prioritics and preferential considera-
tions for guarantees as set forth in para-
graph (b) of this section and subject to
criteria in § 790.6. SBuch agreements can
be entercd into only for the purposes of:

(1) Determination and evaluation of
the commercial potential of geothermal
resources;

(2) Research and development with
respect to geathermal extraction and uti-
lization technolagies, including but not
limited to the mitigation of adverse en-
vironmental effects;

(3) Acquisition of rights in geothermal
resources; or,

(4» Development, construction, and
operation of equipment or facilities for
the demonstration or commercial pro-
duction of energy (e.g.. electric power,
industrial or agricultural processes, or
space heating) from geothermal re-
sources.

(b) In complying with the objectives
of the Federal geothermal loan guaranty
program, the Administrator will give
first priority consideration to those ap-
plications for projects having a plan of
operations which show promise of quickly
resulting in the development of useful
energy from geothermal resources. Sec-
ond priority consideration will be given
to those applications for projects de-
signed to demonstrate or utilize new
technological advances or engace in the
production of advanced technology com-
ponents. Third priority will be given to
projects that will demonstrate or exploit
the commercial potential of new geo-
thermal resource areas. The Administra-
tor will give lower consideration to ap-
plications involving projects that ini-
tially propose geologicel and geophysical
exploration, or the accuisition of land or
leases. Within each catcgory of priority
as described herein, the Administrator
will give preferential consideration to
those applications in which the lender is
providing a portion of the loan for which
a guaranty is not requested. Additional
preferential consideration within ecach
priority category wiil be given to thoss
applications involving, (1) projects from
which the Federal government will re-
celve royalty payments, and (2) projects
to be carricd out by small public and pri-
vate utilities and small independently
owned and operated businesses.

(¢) A loan application which mects a
lender’s standard without a Fedcral
guaranty will be regarded by the Admin-
istrator as not elirible for a loan guar-
anty under this regulation. No loan shall
be guaranteed if the income from such
loan or the income from sblizations is-
sued by the holder of such loan is ex-
cluded from gross income for the pur-
poses of Chapter I of the Internal Rev-
cnue Code of 1954. In nddition, a project
which is devoted e¢xclusively to the ex-
traction or production of peothermal by-
products as defined in § 700.5th), or is

devoted exclusively to the desalination of
geothermal brines will be regarded by the
Administrator as not eligible for o Fed-
cral loan guaranty under this regulation,

RULES AND REGULATIONS

§ 790.5 Definitions.

For purposes of this regulation:

(n) “Geothermal resources’” means (1)
all products of geothermal processes, em-
bracing indigenous steam, geopresrured
fiuids, hot water, and brines, (2) steam
and other gases, hot water and hot brines
resulting from water, gas, or other fluids
artificially introduced into geothermal
formations, and (3) any byproduct de-
rived from them;

(b) “Byproduct’” means any mineral or
minerals or gases which are found in
solution or in association with geother-
mal or geopressured resources and which
have a value of less than 75 percent of
the value of thc geothermal stecam and
associated geothermal resources or are
not, because of quantity, quelity, or tech-
nical difficulties in extraction and pro-
duction, of sufficient value to warrant
extraction and production by themselves;

(¢) “Administrator” means the Ad-
ministrator of the U.S. Energy Research
and Development Administration
(ERDA) or a representative authorized
by the Administrator;

(d) “Manager” means the Manager of
ERDA'’s 8an Francisco Operations Ofice,
1333 Broadway, Oakland, California
046818, or a representative authorized by
the Manager;

(e) “Lender” means any legal entity
formed for the purpose of or engaged
in the business of lending money and
having the capability of servicing the
loan. Examples of lenders include, but
are nct limited to, commercial banks,
savings and loan institutions, insurance
companies, factoring companties, invest-
ment banking organizations, Iinstitu-
tional investors, partnerships, venture
capital investment companies, trusts, in-
dividuals, or entities designated as trust-
ecs acting on behalf of bondholders or
other lenders;

(f) “Qualified borrower™ (hereinafter
referred to as the torrower) means any
public or private agency, institution,
joint venture, limited peartnership, as-
sociation, cocperative, partnership, cor-
poration, individual, political subdivi-
sion, or other lezal entity having au-
thority to enter into & loan sgreement.
Examples of borrowers include, but are
not limited to, leaseholders, landowners,
public and private electric utilities,
reservoir developers, drillers, suppliers,
component and equipment manufac-
turers, research and development firms,
engineers, patent holders, and Jicensees:

(g) A “loan” is an obligation involving
a borrower and a lender, evidenced in
writing, mnking available to the borrower
money at a specified rate of interest for
a linited pcriod of time. The loan in-
strument may not be capable of conver-
sion into an equity relationship with the
borrower;

(h) “Project” means an undertaking
by the borrower which when completed
will result in an identifiable product, sys-
tem, major component or study for
which a raarket potentially cxists. Ex-
amples of & project include, but are not
limited to, test and production well
drilling, power plant construction, equip-

ment manufacturing, resenrch and devel-
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opment, construction of transmission
Unes from a geothermal power plant, and
other ventures to utilize geothermal heat
to serve as an energy source for nonelec-
tric applications, such as crop drying and
greenhousing;

(1) A “small public or private electric
utility, inchiding its affiliates™, is, as pro-
vided in 13 CFR 121.3-10(d) (11}, a busi-
ness concern ptimarily engaged in the
generation, transmission and/or dis-
tribution of electric energy for sale whose
total electric output for its preceding
fiscal year did not excecd four million
megavati-hours; and,

(j) A “small business, including its
affiliates”, is, as provided in 13 CFR
121.3-11(a), a concern which l& inde-
pendently owned and operated, is not
dominant in its field of operation, docs
not have assets exceeding $9 million, does
not have net worth in excess of $4 mil-
lion, and does not have an average net
income, after Federel Income taxes, for-
the preceding two years i{n excess of
$400,000 (average net income to be com-
puted without benefit of any carryover
loss).

§ 790.6 Loan guaranty criteria.

In addition to meeting the require-
ments for eligibility set forth in § 790.4
(a), 8 guaranty may be raade only if
the following conditions are met as de-
ttrmined by the Administrator upon the
written recommendation by the Man-
ager:

(a) The application is signed by an
authorized official of the lender and the
borrower;

(b) The Joan is to be made to a quali-
fled borrower;

(¢) Except as provided in § 790.43, the
guaranty 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 proj-
ect with respect to which the loan {s
made. However, there is no prohibition
against the guaranty being equal to 100%
of the loan tc be made by the Iender;

(d) The lender has set forth reasons
why the loan would not be made to the
borrower without & Federal loan
guaranty;

(e} There is satisfactory evidence
demonstrating that the lender i3 com-
petent to administer loan terms and
conditions, and is competent to admin-
ister terms and conditions tn the
guaranty agrecment that are applicable
to the lender;

(f) When the maximum permissible
guaranty Is requested as provided in
paranraph (¢) of this section, the lender
has sct forth those reasons it is unwilling
to undertake a loan having less than the
maximum permissible guaranty so as to
permit the Manager to cvaluate whether
the preferential consideration provided
in § 790.4(b) {s applicable;

(g) The loan bears interest at a rate
not to exceed an annual percent on tho
principal obligation outstanding as tho
Administrator determines, in consulta~
tion with the Secrctary of the Treasury,
to be reasonable, taking into account tho
range of interest rates and lending prac-

tices prevalling in the private sector for
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similar loans and risks by the United
States. However, it 18 expzoted that the
borrower snd lender wil ni Jatiate a mu-
tually sccepislle interest raty ihat rec-
ognises the bancfits to tha lender from a
Federal guaranty;

(h) The terms of such Joan require full
repayment over a period of no more than
thirty yeurs, or no longer than the ex-
pected avercge useful llie of any major
physical assct to be fAinanced by such
loan, whichever is less, as determined by
the Administrator.

) The amount of the Joen together
with other funds available to the bor-
rower will be sufiicient to carry out the
project;

(§) There Is reasonable assurance of
payment of intcrest and repayment of
the guaranteed portion of the loan by
the qualliied borrower, guch as evidence
that there exists or will exist a market
for the project’s product or resuits that
is sufficient to enable the borrower to re-
pay the loan;

(k) The amount of a guaranty for any
Joan for a project does not exceed $25.-
000,000,

(1) The total dollar amount of guar-
antees made under this ~egulation for
any combinatinn of outstanding loans to
any sinxle qualified borrower coes not ex-
ceed £50,000,000;

(m) The project is to be performed In
the United States, its territories or pos-
sessions, or on property owned or leased
by the United States oulside the United
Btates, its territories or possessions;

(n) The project is technically feesthle
and uscs cnvironmcntm.y acceptable
Processes;

(0) There is suficlent evidence, such
as I8 provided in a plan of operations,
that the borrower will initiate and com-
plete the project in & tirnely and efMicient
manncr;

(p) There Is a sufliciency of encourag-
ing geophysical, reclorical, hydrological
and geochanical data;

{(Q) Thne borrower ngrees to make
available on a timely k~:i3 eny tochnical
or econoinic infompt.-n as ppecified in
the guarantly sxree:mnc ..:, and, subject to
provisions in § 780.23 rid § 790.20(b)
(14, further agrees to tiie use of such in-
!ormnlJon for public disremination pur-

poses

(r) There 1s satisfectory evidence of
the borrower’s intercst in geothermal re-
pources;

(s) There is sat..s!nctory cvidence that
the horrower is capable of completing the
project inn an acceptable manner;

(t) The project, whether conducted on
Federal, State-owned, or private land,
will be carried out with {i:ll repard to the
use of environments.lly acceptable proc-
esses in snuch a manner us to mitigate ad-
verse environmental impact to the maxt-
mum extcent practiceble;

(0) The environmental risks of the
projccet have been evaluated In accord-
ance it § 790.23;

(v) The icrms and conditions set forth
in the loan agreement ure acceptable to
the Administrator; end,

(w) The borrower and &ny pon-guar-

anteed lcnder agroe in writing that: (1)
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the terms and consitioms eet forth In a
non-guarantsad lony eeree.nens rediling

\to thie projest ahall be noceptanle to the
Adminisirator, &nd (5) w8 NON-KUATrGN~
toxt lean shall be subordinate to the
gucsranteed lonn.,

§ 790.7 Intcrest asiistames.

With respect to any loan guaranteed
pursuant to this regulation, the Manager
may ecnter into en interest assistince
contraet with the borrower to pay, and
to pay the lender for and on behalf of
the borrower the interest charges which
become due and payable on the unpaid
balance of any such loan if the Manager
finds:

(a) That the borrower is unable to
meet interest charges, and that it is in
the public interest to permit the bor-
rower to continue to pursue the purposes
of the project, and that the probsable net
cost to the Federal government in paying
such interest will be less than that wiich
would -result in the event of a default;

(b) The amount of such interest
charges which the Manager is author-
ized to pay is no greater than the amount
of interest which the borrower is.obli-
gaéed. to pey under the loan agreement;
an

(c) The borrower arrees to repayment
of interest charges paid by the Fedcral
government including the payment of
interest on such charges at an annual
rate to be set by the Manager In con-
sultntion with the Department of u:c
Treasury and stated in the iuterest as-
sistance contract, and to the payment of
any ~deferred user charge provided in
§ 790.31(h). .

§790.8 Default’ plymenl.

In the event of any default by a bor~
rower in making 8 payment in accord-
ance with the loan agrcement with re-
spect to any loan guaranteed pursuant
to this rcgulstion, end except as pro-
vided in § 7980.7, the Administrator will,
as provided in § 790.37, authorize the
Manager to make payment of principal
and accrued interest in accordance with
the guaranty. Thereupon, the Attorneéy
Gencral of the Uniied States shall toke
such action as may be appropriate to re~
cover the amounts of such payments (ine-
cluding any payment of interest under
$ 750.7) from such essets of the default-
ing borrower as are associated with the
project, (ncluding patent and propri-
etary rights resulting from the proicct ag
provided In § 790.44) or from any other
sitrety or security bond by or included in
thie terms of the guaranty. Any recovery
nchicved by the Attorncey General which
exceeds the amount paid to the lender
in accordance with the guaranty agree-
ment or interest assistance contract
shall be returned to the borrower, unless
the guaranty agreement provides other-
wise.

§ 790.9 Pcriod of guarantecs and inter-
e8t asnintunce,

No loan guaranty agreements will be
made or interest assistance contracts en-
tered into after Scptember 3, 1034,
Guaranty agreements in effect at that
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time will continue unti] the term of tt
loan i3 completed or until ty:c guarant:
portion-of tie loen iz repcid in full wiL
accrued interest, whichever occurs ﬂ.
Incercst. essistance controcets In efe
on September 3, 1824, will remain
eﬂect thereafter until the contract w :
explres or the contract is tarminated
accordance with its provistons.

§ 790.10 Information for Governors.

The Administrator wiil, /s appropri-
ate; meet with Governors of directly a:-
fected. States, regional associations c:
Governors, or heads of State agenc.
and commissions responsible for energ-
or environmental matters for the pur-
pose:of:

(a) Discussing the status of projec::
guaranteed under this regulation;

“(b).Identifying means {o remove o
mitigate legal and regulatory barriers {-
the accelerated use of geothermal 1
sources; or

(c) Evaluating plans to encouracc
growth in the geothermal incustry.

 Subpart B—Applicstions
§ 790.20 Filing.

(a) An application for a loan guar-
anty made under this regulation must
signed by the prospective borrower o=
lender or their authorized represernti-.
tives and jointly submitted to the Men.
ager who is responsible for processin-
the application. Information regardi:-
the filing of applications may be obtain::
from the Manager.
© (b)Y (1) Frior to recelpt of & guarar -
application, the Manager is authorized
conduct preliminary discussions w:°:
praspective Jcnders or borrowers wisit-
ing to obtain information or advice T
garding eligibility for & loan gueran::
and.compiiance with filing instructio:
including the submission of suppcrt"
information as jllustrated in § 790.21.

(2) Subject to requirements of 1.
and this regulstion, trade sccrets, cor:-
mercial and financial information, g2
logical, geophysical and gzographical 1
formation and data dncluding meaz:.
concerning wells which the borrov:
makes avejlabic to ERDA during the pre-
Uminary discussion or at say other tin:
throughout the duration of the proj
on a priviieged or confidential basis, wi
be s0 treated by ERDA and will not
publicly disclosed without the prior wr!t.
ten approval of the borrower. In order t-
assist ERDA-in earrving out this prov.-
sion, information decmed by the ber.
rower or lender to fall within one of ti:
foregoinz caterrories shall be identif?
and appropriately marked by the bhc:-
rower or Lhe lender.

(¢) "A guaranty application may b
submitted for a project that is divide-.
into stages or milestones which are ut:-
lized as the basis for assessing the prac-
ticability of proceeding to a subseque-:
phase. However, In the event of failt
to proceed tc a subsequent phase, ti-
Government's lHability, under the gunr:
anty agrecment, will extend only to t.:
amounts disbursed by the lender m;;.

26, 1976




21436

approved by the Manager as provided {n
§ 790.34.

§ 790.21 Supporting information.

(a) The lender and borrower shall
provide information in support of the
applicntion such as prescribed by the
Manager. The following items illustrate
the range of information which may be
needed, (dependent upon the type, com-
plexity and cost of the project) so as to
cnable the Manager to prepare a recome-
mendation for the Administrator's de-
termination, as provided in § 790.6.

(1) Full description of the scape, na-
ture., extent and Jlocation of the pro-
posed project;

(2) A written affirmation by the lender
supporting the necessity for a Federal
loan guaranty;

(3) Evidence of the borrower's pre-
vious and current interest in exploiting
the potentinl of geothermal resources;

(4) Evidence supporting the borrower’s
ability to complete the project;

(5) Intercst rate to be charged by the
lender:

(6) Period and amount of the loan
and the percent of the project cost to
be guaranteed:

(7) A detailed budget-type break-
down of both the cstimated zgrregate
cost of the project and the amouvnt to
be borrowed;

(8) Evidence showing that the amount
of the loan tozether with equity or other
financing will be suflicient to carry out
the project;

(9) The borrower's plan to pay in-
terest charges and repay the loan, in-
cluding assumptions regarding mearket-
ability of the profect’s resuits or prod-
uct;

(10) The aggregate amount of guar-
anty commitments and/or guaranteed
loans outstanding made to the borrower
under the provisions of this regulition;

(11) Where reievant to the purpose of
the loan guaranty, a copy of the bor-
rower's title or lease agreement to the
property, supported by title opinion or
other locally acceptable evidence of the
borrower's interest, on which the project
is to be cerried out:

(12) Subject to § 790.20 (h).(iD), tech-
nical information and reports, geophysi-
cal data, well lozs and core data, financial
statements, milestone schedules, and
maps and charts;

(13) Information covering the man-
agement expericnce of cach officer or key
person in the borrower's organization
who 1s to be associated with the project;

(14) A description of thc borrowers
management concept and business plan,
or plan of operations, to be employed in
carrying out the project; .

(18) A description of {he project’s
technical and cconomic a2asibility:

(16) A description of the Intended
sources and amount of capital and its
form (equity, loans from principals, loans
from the lender, outside financing, or
factoring) together with evidence of a
commitment from thesc sources and a
copy of each such agreement, and evi-
dence of the financial abtlity of each

source to honor its commitment;
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(17) A copy of the lIoan agrecment to
be executed by the londer and borrower;

(18) A listing of ar-cls associated or to
be nasoclated with the project, including
eppropriate data as to the useful Hfe of
any phyrsicnl asset, and cny other escurity
for the loan and gur.mnty agreement:

(19) A description of other Federal fl-
nancial assistance (e.g., direct loans,
guaranteed loans, grants, contracts)
avallable or expected to be made avail-
able to the borrower In connection with
the project;

(20) A description of the processcs
and methods the borrower plans Lo utllize
50 as to comply with § 790.23(¢) ;

(21) Coples of all applications when
filed, and approvals when issued by Fed-
eral, State and local government
agencics, for permits and authorizations
to conduct operations assoclated with the
project;

(22) A description of the borrower's
organization and a copy of the business
certificate, partnership agreemcnt or
corporate ciarter, by laws, end appro-
priate authorizing resolutions;

(23) The lender's written assessment
of ull aspects of the borrower's loan ap-
plcation in sufficient detail as would be
completed by any prudent lender con-
sidering a loan without e guaranty, to-
gether with coples of Investigations from
credit bureaus, references, bank {nquir-
iecs. and professional organizations;

,(24) Written assurence from guaran-
teed and, when appronriate to the proj-
ect. non-guaranteed lenders that the
Joan amounts as well as terms and con-
ditions imposed by stuch lenders will not
be altered in any cignificant respect
without approval of the Administrator:

(25) A description of salaries (and
other financial remuneretion including
profit shering and stock options) to be
paid to officers and employeces of the bor-
rower that are, or will be, directly as-
socinted with the p.oject; and

(26) Fwidence of consultation con-
ducted by the borrowver with appropriate
agencies of any affected Btate regarding
the proposed project. )

(b) In addition to supporting informa-
tion {llustrated in (2) ahove, the Man-
ager may independently obtain or mey
require the lender to include with the
gunranty epplication the filing of infor-
mation regarding the Jender as deemed
necessary by the Manager, including but
not limited to: .

(1) Description of the lender's orpa-
nization and a copy c¢f the business cer-
tificate, partnership agreement or cor-
pornte charter, by-laws, and approprinte
suthorizing resolutions;

(2) Copies of Investizations obtained
from credit bureaus, reference and bank
inquirfes, and professional associationg;

(3) Descriptions covering the mnane
agemernt experience of each ofiicer or
key person in the lender’s orguniration
who is or will bc nssociated with the
loan;

(4) A description of the management
concept to be employed by the lender
in survelllance of the loan; and

(5) When approprinte to the project,
cvidence of the lender's experience in
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surveying the financial aspects of com-
plex technological projects.

(¢) Thio Liapager shall consider the
application and other relevant infor-
mation and shall be responsiltle for:
determining whether the epplication s
in comnliance with this reguletion; Ui»
assessing and evaluating the financial,
technical, environmental, management.
and markcting aspects of the project;
and, (iil) rccommending to the Admints-
trator approval or nonapproval of the
applicntion. The Manager enall include
with a recomimendation for approval n
proposed guaranty agreement containing
appropriate terms and conclifons perti-
nent to the project. The Manager will
provide the borrower and lender with o
written statement setting forth the basls
for the Administrator’s nonapproval of
an application.

§ 790.22 Project cost illustrations.

(a) The cost elements set forth in
paragrephs (b) and (¢) of this section
are only for the purpose of illustrating
the manner by which the estimated ag-
gregate cost of the project ean be deter-
mined. It is expected thot poz)
will be accumulated in sccordance with
generally aceepted accounting prineiples
and practices which are consistently
applied.

(b) Except a3 set forth in paragraph
(¢) of this =cction, rensonzble and
customary costs paid by the borrower
that are directiy connecied to the project
are ganerally permitted in computing the
estimatad acpregate preiect cost. These
costs include, but are not limiied to the
following:

(1) Eniployees’ salaries and wnges,
consultant fees and other ouiside assist-
ance;

(2) Land purchase or lecse payments,
including reasonable real estate com-
missions;

(3) Engincering fess, survers, plsats,
title insurance, recordin:r ices end legy
fecs incurred In cornectivn with land
acquisition:

(4) Bif{r improvements, site rostorafion
and abandenmont ecsis, aecess roads and
fencing: .

(5 Drilling of cxploratinn  wells,
shallovr he-20w welln, rind (est. pro-
ductdon and reinjection wellis:

(6) Builllngs, transmtssion Unes,
power plant cquipment. ond machinery;

(7) Thaxes to be pald 1o t'elersl, Btawe
and local novernment aiencies and other
taxing zuthorilics;

(8) Insursnce and homés of all types:

(9) Eongincering, resiofical, architec-
tural and legal fees p:ia {0 connectinn
with driliing, machin-ry reloction, de-
sign, acquisition and instajlation;

(10) Rezcarch and Ceoveloyment neces-
sary to complete the prolect:

(11) Professional srrvices and fees
necessary to obtatn lcenzes cnd permits
and to prepare environmental reports
and data;

(12) Intcrest costs charced by tho
lender;

(13) Interest payments {o other lend-
ers;

(14) Conts Incurrcd by ¢the borrower
prior to approval of e puaganty sgres-
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ment that are directly in connection with
the project;

* (1%) Tcchnicud and socio-economic in-
formation dissemination costs;

(18) Cosis to provide safety and en-
vironmental protection equipment, facili-
ties and serviccs;

(17) Travel and transportation costs;

(18) Bond financing costs and trustee
fees: .

(19) Fees for royalties and licenses:

(20) Costs associated with acquiring
geonhysical and other technical data:

(21) Financial and Jegal services costs;

(22) Costs to comply with terms and
conditions specified in the guaranty
agreement or required by regulations and
issuances by Federal, State and local gov-
ernment agencies; and,

(23) A contingency reserve.

(¢) Costs which are not considercd as
project costs and are excluded from the
guarentecd portion of the loan are illus-
trated below:

(1) Company organizational expenses;

(2) Perent corporation general and ad-
ministrative expenses and other parent
corporation assessments;

(3) Dividends and profit sharing
stockholders, employees and olicers;

(4) Goodwill, franchises, or trade
brand name costs; .

(5) Except as provided in 790.31, fees
and commissions charged to the bor-
rower for obtaining loans and Federal
assistance;

- (6) Loan commitment fecs charged by
lenders and finders’ fees;

() Expenses not paid or incurred by
the borrower;

(8) Normal operating expenses in-
curred after 2n initial period of start-up:

to

or

(9) Costs that ere excessive or are not
directly required to carry out the project.

(d) Independently, or at the direction
of the Administrator, the Manesger may
csuse to be performed a revicw of any
or all cost elements included by the por-
rower in the estinnted agxrecate project
cost. The borrower shall meake zvailable
records and other data nece:sary to per-
mit the Manager to carry out sich re-
view. In carrying out this responsibility,
the Manager may utilize employees of
Federal agencics or may direct the bor-
rower to submit to a review performed
by an independent public accountant or
other competent authority.

(e} When costs incurred prior to the
approval of the guuranty agrecment, as
provided in paragraph (b) (14) of this
section, are included tn the cstimated
aggregate projcct cost, the borrower will
make available to nuditors sclected by
the Manayrer tinancial and othier records
necessary to compilcte an andit of such
costs if requested by the Manager.

§ 790.23 FEnvironmental considerations,

(a) For n proposed project being ac-
tively conzidered for a loan guaranty for
which an environmental statement or
negative determination has been pree-
pared by a responsible Iederal oflicial,
the environmentil statemernt or negative
determinstion and supporting assessment
will be utliized by the Maunger and the
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Administrator in considering the envi-
ronmental consequences of the profect.

(b) With resnect to rsch project being
considered actively for n loan guaranty
for whnich parasTaph (n) of this cection
is not applicable, the Manager, in accord-
ance with 10 CFR Pert 711, shall assess
the potential effect of all phases of the
project on the humen environment, in-
cluding but not limited to fish end other
aquatic resources, widlife habitat and
populations, aesthetics, recreation, air
and waler quality, land use, and oiher
resources in the area. This assessment
will additignally consider, when appro-

‘priate to the project, the potential im-

pact on the environment from the con-
struction of power plants snd transmis-
sion lines which may later be required
but are not included in the project.

(1) To aid in the ahove assessment
the Manager may requcst the views and
recommendations of Federnl, State, and
local government agencics, environmen-
tal and industrial orzanizations, and
others; and, when appropriate, may haid
public hearings after giving due notiece.

(2) If, as a result cf the above asseas~
ment, the Manager determines that the
proposed project will hava a potentially
sirnificant effect on the quality of the
humon environment, final actton on the
guaranty application shall be held in
abeyance until an environmental state-
ment in accordance with section 102
{2)(c) of the Nationa! Environmental
Policy Act of 1969 has been prepared and
jssucd by the responstble Federal offieial.

(3) If the Manager determines that the
pronosed profect will not have a poten-
tlallv slmnificant effect on the quality of
the human environment, 8 negative de-
termination shall be prepared by the
Manaeer and submitted, together with
the assessment, to the Administrator
prior to final action on the guaranty an-
plication. The nezative determination to-
gether with documentetion supporting
that determination shall ke kept on file
hy the Mansager. Environmental ascoss«
ments and negative deierminations pre-
pared in compliance with this regulation
shall b2 placed in ERDA Public Docu-
ment Roomas.

(cY Each loan guaranty agreement
shall include the following general terms
and conditions for the protection of the
environment:

(1) the horrower shall comply with all
applicable Federal, State and loeal re-
nuircments with respaet to the control
of air, Jand, water, and noise poilution.
In thie absence of requircments, the Mane.
azer, after consultation with appropriate
Faderal, State, and Jocal government
aaencics, may recommoend requircments
for thie Administrator's consideration and
the borrower shall comply with such
reguircments as are approved by the
Administrator.

(2) The borrower, in addition Lo any
other action required by Federnl, State
or Jocal requirements, or requirementis
established by t(he Administrator, or
conditlons set forth in leases issucd by
an arency of the Federal government,
shall take the following apecific actions:
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(For purnoses of this paragraoh the an-
propriate arency oZcial mesnsa the Man-
arsr for projocts eanducted on private
or State-owned land, and the Head of &
Yederal ‘agsency for projects conducted
on any land sdministered by any agency
of the Federal government.)

(1) Conduct operations in such a man-
ner as to minimize disturbanee to vege-
tation, drainage channels and stream-
banks, and employ such soil and re-
gource conservation and protection meas-
ures as arc deemed necessary by the
appropriate agency officlal;

(i) Remove or dispose of all waste
generated in connection with the project
in a manner acceptable to the appropri-
ate agency oflcial;

(iil) Take rll reasonable precautions
necessary to minimize to the maximum
extent practicuble land subsidence or
seismic activity which could result from
the project, inclhuding the taking ¢f meas-
ures to monitor operations for land
subsidence and seismie antivity and, when
requested hv the anpropriate arcney of-
ficial, make available records of &all
monitoring activitics:

(iv) Take sesthetics into account in
the nplanning, design, end construction of
facilities;

(v} Employ such measures as grre
deemed necessary by the sppropriate
agency official tn protect fish and wild-
lifc and their habitat:

(vi) Conduct activities on known or
suspected archeological; paleontologieal,
or historical sites in accordance withh
sperific instructions issued by the ap-
propriate azency ofScial;

(vil) Provide, in a timely manner, for
the reasonable restoration of all dis-
turbed lands, Including the plucging of
abandonad wells: and promntiy employ
corrective measures whencver ngéversa
cnvironniental efects exceed thoee ex-
pected: and,

(viiD) Employ such cther measures as
are deomed necassary by the assrapriate
agency nflicial to protect the quolity of
the humran environment.

(d) For projects conducied on private
or State-owned langd:

(1) Assuring complance with the re-
quireme:ts et forth in paragrarh () of
this section shall be the responribility of
the Manager, who mey utilize experts
{from Federzl agencies, National Labora-
torits or private firms, and shall have
access to renorts prepared hy the bore
rower in compliance with requirements
imposed by Federal, &tate and local gov-
ernment arencies.

(2) The borrower shall subinit an an-
nual report to the lender nnd the Man-
acer giving a {ull acesunt of acions
taken to comply with the reacuirements
set forth in paragraph (¢) of this scction.

(e) For projects to be concducted on
any land administered by an agency of
the Federal government:

(1} Assuring compliance with safetvy
and epereting nrocedures and environ-
menial pratectian seauirenionts <Rall ba
the o oponsibility of th~ awprovo:
Federal azency or a represcut.tive o
thorized by the Head of that casney.
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(2) The borrower shall provide to the
lender and the Manager a copy of each
annual environmental compliance report
prepared by the borrower in accordance
with regulations jssued by the appropri-
ate Federal agency.

(f) Nothing in this regulation shall
be construed to modify requirements im-
posed on the borrower or Jender by Fed-
eral, State and local government apen=-
cies in connection with permits, licenscs,
or other authorization to conduct or fi-
nance geothermal activities,

§ 790.2¢ Mandatory purchase of flood

insurance,

‘The Flood Disaster Protection Act of
1973 (Pub. L. 92-234) may require pur-
chase by the borrower of flood insurance
as a condition of rcceiving & guaranty
on loans for acquisition or construction
purposes in an identified fiood plain aren
having special flood hazards. Questions
emanating from borTowers or lenders
regarding compliance with provisions of
the Ilood Disaster Protection Act and
guidelines of the Federnl Insurance Ad-
ministration wil} be referred to the Man-
ager. When the purchase of fiood insur-
ance is required, as finally determined
by the Manager, such costs can be in-
cluded by the borrower in the cstimated
aggregate project cost.

Subpart C—Servicing and Closing
§ 790.30 Loan servicing by lender.

Loan guaranty agrecments approved
in accordance with this regulation shall
provide that:

(a) The lender shall exercisc such care
and diligence in the'disbursement, serv-
icing, and collection of the loan as would
be excrcised by a reasonable and prudent
lender in dealing with a loan without
guaranty:

(b) The loan agreement shall provide
the customary period of grace for the
making of any payment of principal or
interest. However, the lender shall not
grant to the borrower any further exten-
sion of time over and above any period
of grace for the making of any payment
in whole or in part under the loan
agreement without the prior written

- consent of the Manager:

(¢) The lender shall notify the Man-
ager in writing without delay:

(1) That the first disbursement is
ready to be made, together with evidence
{rom the borrower that the project has
commenced or 1s about to commence;

(2) Monthly, or at other agreed upon
intervals, of the date and amount of
each subsequent disbursement under the
lonn;

(3) Of any non-payment by the bor-
rower of principal or inticest /s required
by the loan apxreement, if such non-
payment is not cured within the grace
period, together with evidence of ap-
propriate notifications made by the lend-
er to the borrower:;

(4) Of any faillure, known to the lend-
er, by an intended source of capital to
honor its commitment;

t5) Of any f{ajlure by the borrower,
known to the lender, to comply with
terms and conditions as set forth in the
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Joan agreement or guaranty sgreement;

or,

(6) When the lender belioves that the
borrower mey not be able to meet any
future scheduled payment of principal
or interest.

(d) In the event the lender retains the
option to accelerate payment of the bor-
rower’s indebtedness, the lender shall
not do so without the prior written con-
sent of the Manager.

(e) If the guaranty agrcement so pro-
vides, the loan agrecment will permit
the borrower to defer payments of prin-
cipal until such time thai income from
the project is sufiicient to meect this
obligation.

(f) Lenders will submit to the Man-
ager periodic financial statements that
report the status and condition of each
loan guaranteed under this regulation.
The Manager will prescribe the fre-
quency, format and content of such
statements. However, a report on each
loan guaranty agreement entered into
under this regulation shall, as a mini-
mum, be submitied to the Afanager an-
nueally on the anniversary date of the
guaranty agreement. Reports will be fur-
nished to the Manager until such time as
the guaranteed portion of the loan or
interest assistance is repaid.

§ 790.31 Usecr charge.

(a) A user charge will be collected an-
nually from the lender imposed on the
guaranteed portion of the loan and com-
puted at a rate to be set forth in the
guaranty agreement. The rate shall be
imposed on the anticipated averase
amount of the guaranteed portion of the
Joan that is estimated to be outstanding
during the year. The user charge may be
passed to the borrower by the lender and
in such instances may be included in the
project cost.

tb) At the time the guaranty agree-
ment is closed, s set forth in § 790.46(d),
the lender shall present to the Manager
payment of the first yesr's user charre.
Bubsequent payments of the charge will
be made by the lender on the anniversary
date of closing. If interest assistance is in
effect, payments of this charge, if pasced
by the lender to the borrower, will be de-
ferrcd for the term of the interest assist-
ance contract.

(¢) The Administrator annually will
evnluate whether the user charge rate
being imposed is suflicient to cover antic-
fpated administrative, deinult and in-
terest assistance costs and, when appro-
priate, cstablish a revised rate to be
applied to new guaranty agreements.

§ 790.32 Gerothermal Resources Devel-
opment Fund.

(a) As provided in Sec. 204(a)jof Pub,
L. 93-410, there is established] in the
Treasury of the United States |a Geo-
thermal Resources Dovelopme Fund
(hereinafter referred to as the] Fund),
which Is available to the Admiristrator
in carrying out the loan guarapty and
interest assistance program contepplnted
by this rerulation, Including the favment
of administrative expenses ipcuyrred in

conncction therewith,
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(b) Appropriations to the Mund tr.-
are made availeble through legislation, «
repayments msde by borrowers in &.-
cordance with terms and conditions !
interest assistance contracts, or amour!*
returned to the United Btates thro:
recoveries by the U.S5. Attorney Gener- ..
as provided in § 790.8, and not disburse
in sccordance therewith, shall, excert.: -
otherwise provided by law, be available 1.
the Administrator for the payment
lenders of principal and interest on gus.: -
anty sgreemenis and interest assistanc.
contracts made In accordance with ti: .
regulation. In addition, balances in t.:°
Fund may be used for necessary adminis -
trative expenses incurred by ERDA ¢
other Federa] agencies acting pursug-::
to ERDA direction in carrying out ti.
provisions of this rerulation.

(c) In the event of a default, the Maii-
ager may enter into contracts as :i7-
quired to preserve the collateral for tr:
loan and to complete unfulililed envire:.-
mental requirements. The cost of suc.
contracts may be charged to the Furnd

(d) In the event that Inicrest fssist-
ance payments and default payments ¢:.-
haust balances in the Iind, the Admi:-
istrator will promptly seek to obtain c::-
propriations as are ‘authorized.

(e) Moneys in the Fund not needs:
for current opcrations may, with L
approval of the Secretary of the Tres -
ury, be invested in bonds or other oli‘-
gations of, or guarantees by, the UniizL
States.

(f) Not less than ten percent of th.
anount available for Joan guarantsor
during a fiscal year will be allocated
guarantees on loans to small public an.
private utilities and small independen:i’”
owned and operated businesses, as <.
fined in § 790.5. The Administrator, »
his discretion, :inay adjust the allocni
reserved for small concerns. To the < -
tent that guarantecs on loans to qualii:-
small concerns are not issued within ¢
months following the beginning of eoc
fiscal year, the uncommitted allocatic..
of loan gRuarantees for small coneceri
at the discretion of the Adminisirat~:
may become avaliable on an unrestricic
basis.

§ 790.33 Project monitoring.

The guaranty agreement shall provi”
that emplnyecs and represeitatives o
ERDA shall, with the Manager's o -
proval, have nrccess to the project 51
‘The lender, to tiic extent lawful &
within its centrol, and borrower will n«-
sure availability of information relats.
to the projecct as is necessary to pern::
the Manager to determine technic:
progress, sotndness of financial condi
tion, manarement stability, complian
with environmental protection requir»
ments, and other matters pertinent .
the guaranty.

§ 790.34 Loan disbarsements by lender

Unless otherwise provided in the gud-
anty agreement, the lender shall ne
make any disbursement on the lou:
until:

(a) It has followed notification re-
quirements /s sct forth in § 780.30¢¢) (1
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and (27 and has recelved written notice
from the Liznager that dis.bursunent is
approyed; nnd,

(b) 1t has received from the borrower
satisfactory documentary evidence, as
provided in § 780.35, that funds requested
will be used to pay the borrower's costs
incurred or to be lncurred for the project.

§790.3S Satisfactory documentary cvi-
dence,

The borrowcr shall furnish to the
lender & written statement in support
of each reqiiest by the berrower for loan
disbursements, sctting forth in such de-
‘tail as the lender or Manager may re-
‘quire the purposcs for which disburse-
ment Is requested and an attestation that
such disbursements will bé used only for
such purposes. Signature on the request-
ing document shall be made by a person
authorized_to order the expenditurc of
the borrower's funds.

§ 790.36 . Withdrawal of guaranty.

(a) The Administrator, may, upon the
written recommendation of the Manager,
terminate the guaranty by written notice
to the lender and the borrower if the
Manager finds that:

(1) Initiation of activity on the project
has not occurred within the period of
time set furth in the guaranty agreement.
within sixty days after termination un-
der this circumstance, the Xanager shall
reimburse to the lender the full amount
of the user charge paid by the lender i
the charge has not been passed to the
borrower;

(2) There is non-compliance on the
part of the borrower or the lender with
material terms and conditions set forth
in either the loan agrecment or the guar-
anty agrecement, other than those con-
cerning Initiation of activity as rcferred
to in paragraph (a) (1) of this section; or,

(3) There is failure by the borrower
to acquire capital from intended sources,
as provided in § 726.21(a) (16}, and the
borrower is unable to acquire alternate
sources within a reasonable time as may
be approved by the M:inager.

¢(b) If the borrower ts:ds to acquire
capital fromn Intencea or altcroate
sources, or falls to comnruy with material
terms and conditions sct forth in the
loan or guaranty agreement, the Man-
ager shall notify the borrower and the
lender that the guaranty wmay be reduced
to the amount that his bean disbursed
by the lender as of the date of the notice,
Disbursements made by the lender after
such notiflecation 1s received will not be
covered by o guaranty.

(c) If the lender f2ils to comply with
any material term or condition sct forth
in the guaranty or loun sgreement, the
guaranty may be terminated, Notice of
the Manager's finding that a material
term has not been complicd with shall
be served by the Manager upon the bor-
rower and the lender. I'ollowing notifi-
calion, the borrower will be allowed rea-
sonable time to acnuire a substitute
lender that Is capable of complying with
provisions in this repulation, If ‘the bor-
rower obtains a substitute lender satis-
factory to the Administrator, a ncw
guaranty agreement will be negotiated.
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Upon Issusnce of the new puaranty to
the substitute lender, the original lender
shall be reimbursed by the burower for
unpaid priucipal ocutstanding and ac-
crued interest,

§ 790.37 Default and demand.

(a) If the borrower defaults in making
payment of principul or interest within
tlie time pcriod sllowed in § 790.30(¢)
(3) and the lender has complied with
the requirements placed on it as set forth
in §§790.30 and 700.34, the lender may
make demand in writing upon the Mana-
ger for payment pursuant to the guar-
anty, subject to the conditions described
in paragraphs (b), (¢) and (d) of this
section.

(b) The Manager shall, pursuant to
the provisions of §790.7, determine
whether an interest assistance contract
shall be executed. In the cvent that in-
terest assistance is not warranted, the
Manager shall so nolify the Adminis-
trator and the lender. The lender shall
make available without delay such doc-
uments and certifications as the Mana-
ger may reasonably require evidencing
the lender’s compliance with notifica-
tion provisions of the guaranty agree-
nient.

(¢) Upon default by the borrower and
notification by the lender, and to the
extent that sufiicient reserves exist in
the Geothermal Resources Development
Fund: (i) upon approval of the Admm-
istrator, the Manager shall, within sixty
days after reccipt of such documents,
pay to the londer on a proportionate
basis or in full, whichever the guaranty
agreement provides, the guarantieed
amount of unpzid principal end ac-
crued interest outstanding et the uate of
default; snd (i) curing the period be-
ginning from receipt of such dcouments
and until peyment is made by tize hana-
ger, interest pryable by the Uniicd States
will accrue on the ruaranteed debt at a
rate to be determined by the Secretary
of the Trecswery taking into consideration
current aversge market yields en out-
standing short-term Treasury securities.

(d) The lender shall, concurrently
with payment in full of all atnountis guar-
antced by the Uniwed Stales, acsign (o
the United States and trensfer and de-
liver to the Aicnager the loan deeuments,
together wiia ali collasieral documents
evidencing any and ell sccurity for and
guarantees of the loan then held by the
lender as set forih in the loan or szuar-
anty agreemeat.

§ 790.38 Preecovation of collateral.

Upon default by . the borrower, the
holder of collateral associated with the
project shall take actions such as the
Manager may reasonably require to pro-
vide for the care, preservation, and main-

tenance of such collateral so as to achieve

maximum recovery upon liquidation of ¢

‘collateral, security and puarchitees for

the loan. Except as provided in §§ 700.37
nnd 790.40, the lender shall not waive or
clinquish, witlrout the consent of the
Mananer sny ecitateral or piaranty for
the loan to which the Government would
be subrogated upon payment under the
guarantiy sgreement to the lender,
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§ 790.39 Trcatment of paymenta.

When the lender holds a guarantieed
and -non-guzrantsed portion of a loan,
payniénts of principal made by the bor-
rower in rccordance witii the loan agree~
ment-shall be applied by the lender to
reduce -the pguaranteed and non-puar-
antecd portions of tive loan on a propor-
tionatc b.xsxs.

§ 790. 10 " Assignment and incontestubi)
SOy, -

(a) Except as may be required by lavw,
the lender may -assign Lo another lender
rigiits .and obligations under the loan or
guaranty agreement only with the prior
written consent of the Administrator.

thy The lender may provide other
lenders with participating shares in the
loan without the prior consent of the
Administrator. Written notice shall be
given by the lender to the Manager and
the borrower when pariicipating shares
are -so provided. Bowever, the origingl
lender shill continue to be responsible for
and perform the provisions of the guar-
anty agrecment pertaining to the lender,
unicss the Administrator approves a sub-
stitute lender.

(¢) The guaranty 2rreemnent shall he
conclusive evidence that the guaranty
and ‘the underlying loan ‘are in .com-
pliance vith the provisions of Pub. L.
93--410 and this regulzation, and that such
lucn has been cpproved and iz leral as
to principal and interest and other terms.

uch & guaranty shall be valid and in-
contesiehie by the Government, except
fer iraoud or misrepresentation by the
holder of the obligation,

§ 790.41

ment.

The guaranty agrecment shall be bind-
ing upon the lender, the borrower anc
the Administrator and upon their suc-
cessors and assigns and shall survive pajy -
menl by the United States. No delay ot
{aiure of the Administrator or the Mau:
aier in tne exercize of any right or
remedy and no single cr partial exercisr
of any such right or remedyv shall pie-
clude any further exercise thereof; sn:
no action taken or omiited by the AQ-
niinistrator or the Manager shall b

. k-]
Survival of guaranty agree.

decmed o walver of any such right c:
remedy.
§ 79042 Secuvrity with respeet to bor-

_ rowce's asacts.

Each loan guaranteed under this regu-
lation will be secured tv Jiens or assiph -
nents of rights in assets nssociated will.
the project, or such other security speci-
fied in the guaranty aereement as moes
he reasonably reguired to protect the
interests of the United States. Upon ce-
fauit hy the borrower, as set forth i
§ 700.5, the Attorney General will seo:

“recovery from the nzeets of the horrovre:”

that are associated with the project or
speeified in the guaranty agrecment.

§ 790.43  Other Federal nusistanec,

iy Nothing in this regulation shr'!
he in{erpreted to deny or limit the bo--
rover's ripht o seek and obtain oti:.
Fodoral, flnancial assistance (e.g., con-

trncts, grafits, direct loans or guarante: . .
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1sans). However, the total amount of
Federal financial assistance, including
guarantices made under this regulation,
obtained by the borrower for the project,
shall not cxceed 75 percent of the estl-
mnted aggregate cost of the project to
be undertaken by the borrower,

(b) Afler closing of the loan guaranty
apreement, the borrower will not under-
take any work in connection with the
project (by contract or grant) for a Fed-
ernl agency without the Manager’s writ-
tcn finding that performance of the work
will not adversely affect the borrower's
ability to comply with pertinent terms
and conditions in the loan and guaranty
agreement.

§ 790.44 Patent and proprictary rights.

(a) Patents and other proprictary
rights accruing to the borrower and re-
sulting from the project will remain with
the borrower, except as such rights shall
be, in the case of default, treated as proj-
ect assets in accordance with terms and
conditions in the guaranty agreement.

(b) The guaranty afreenient may pro-
vide that patents or other proprictary in-
tellectual property rights utilized in or
resulting from the project, which are
owned or controlled by the borrower,
shall be made available to other domestic
parties upon reasonable terms and con-
ditions which protect the confidentiality
of information, if such action is deter-
mined by the Acdministrator to be in the
public interest. This requirement will not
be nceded where the principal purpose
of the loan to be guaranteed s to utilize
generally available technology to deter-
mine and evaluate A new geothermal re-
source base, or the acquisition of rights
in geothermal resources.

(¢) Where the principal purpose of the
Joan is for research and development with
respect to extraction and utilization
technologies, or for the development or
demonstration of ncw and unime facili-
ties or equipment, the requirements for
making patents and other proprietary
intellectual property avoilable to other
domestic parties shall normally be in-
cluded in the guaranty agreement unless
the Administrator cetermines, upon the
recommendation of the Maneger, that
such implementation would either serl-
ously impalr the borrower’s ability to
oonduct the project, seriously inpair the
borrower’s ability to maintain a market-
place posture, or be inconsistent with the
borrower’s pre-existing contractusl ob-
ligations. The Administrator’s determi-
nation on this matter ahall include con-
sideration of whether attainment of the
objectives of the geothermnal loan guar-
anty program, as set fort'vin § 780.2, will
be adverscly nffected by this require-
ment.

§ 790.45 Clowing.

‘The major activities leading to the
closing of the guaranty agroemnent in-
chudo the following:
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RULES AND REGULATIONS

(a) When an epplication for s loan
guarcnty has been approved by the Ad-
minictretor, the Manscer will 80 notify
the lender and the borrovwer and pro-
vide them with & conry of the pmpoaed
guaranty agresment.

(b) A preclosing conference wm be
arranged by the Manager, if theilender
or borrower requests one, to discuss the
terms and conditions contained *m the
guaranty agreemcnt.

(c) Requests by the lender qm' bor-
rower for modification of the terins and
conditions set forth In the guaranty
agreement shall be submitted Lo the
Manager, supported by such documenta-
tion and facts as would justify the re-
quests.

(d) Immediately after at:reensent to
terms and conditions, the Managér shall
arrange with the lernder and the bor-
rower for the preparation and review of
necessary documents and agree upon a
date for execution of the guaranty agree-
ment and payment of the user charge.

§ 790.46 Sospension, termination or

canceliation of onerations or produe-
tion on federal land adminiatered by

the Secretary of the Interior. |

(a) The Manager shell inform the Su-
pervisor (as defined in 30 CFR 270 2(¢))
when 2 loan guaranty is approved in-
volving a Federal lease, 6o as to provide
for future coordination of the loan
a\mrauty program and leese administra-

on.

(b) Under regulations issued by the
Department of Inicrior, a leaseholder
may, as provided in 43 CFR 3205.3-8 and
30 CFT 270.17, apply for cuspension of
opersations or procuction, or both: under
& producing geothermal lease ¢or for
relief from any drilling cr producing re-
quirements of such a lease) . When e loan
guaragnty has been issued under this
regulation for a projcct to be conducted
by a qualiried borrower who i8 g lessee
under the above cited rezulation, the bor-
rower thall submit tne suspension ap-
plication to the Manaser, together with
a statement setting forth complete in-
formation showing the eficct of suth rus-
pension on the borrowwer's ability tp com-
ply witn terms and condilions sel forth
in the loan agreemcent. ‘The Manager will
notify the borrower in those situations
when cpproval of the application mizht
cause default by the borrower, Except
fn casas where potenti~t environmental
safely or reservoir domnge 15 imrainernt,
the borrower shall obtain the Manager's
approval prior to cubmitting & suspen-
sion cpplication to the Supervisor.

(c) 43 CFR 3204.3 renuires thst cach
geothermal lease is:ued by the Depart-
ment of the Interior provide for tha
readjustinent of terms and conditions at
not less than 10-ycar intcrvals begine
ning 10 years after the date geothermal
stenm 1a produced. When a guaranty
under this regulation has been iasued for
a Joan on a project to be conducted by

a borrower who is a leszee, and thie bor-

181

rower flles an cbjection to eny propor: s
readjustment with the Anthorirsd Olises
(as defined in 43 CF2 3000.0-%(f) J acchiy
of the abjection shell be submitied with-
out delay by the borrower to the Man-
ager. 'The Manager shall forward & cony
of the objection to thos2 lende™s con-
cerned, and shall consult witn the Au-
thorized Oflicer regarding any final fc-
tion by the Authorired Oiiicer which
might terminate the lcnse. Th2 Manager
shall preparc an assessment on the etfect
of the proposcd readjustment of lease
terms and conditions that would cub-
stantially limit the borrower’s ability to
comply with the terms and conditions set
forth in the loan agrcement. The Man-
ager shall forward his assessment in
writing to the Administrator, the Au-
thorized Ofiicer and the Sunervisor.

(d) Upon receipt by thc lessee of no-
tice of a proposed cancellation of a lease
by the Authorized Offcer, the letsee with
a loan guaranteed undsr this rcaulation
will provide the Manuger and the lender
with notice of such proposed action.
Upon receipt of such notice tl.c Manager
will consult with the Supervizer and Au-
thorized Officer for the purpoze of deter-
mining whether the public {ntcrest can
best be served by a&n acceptabi2 alterna-
tive arrangement, such as obiaining as-
signments for a perty qusalified to hold
geothermal leases who is a quelified bor-
rower and who Is willing to assume the
original lessee's loan agreement and re-
lated undertaking, so that operation and
production can continue.

(e) If defoult Is likely to occur as a
result of termination or cancellation of a
lease, the Maneger sball request the
Supervisor or the Authorized Officer to
rescind the lessee’s priviiege of removing
assets from the premisecs, es provided in
43 CFR 3244.5.

§ 790.47 Appeals.

All decisions by the Manager relating
to disputes arising under -a guaranis
agreement or lcan agreenient made un-

. der and entered into pursuant to this rex-

ulation shall be in writing. Tiic borrower
or lender, as applicable, may request the
Manager to rcconcider any cuch deci-
sion. If not satisficd with the final deci-
sion made by the Manager, tlic berrower
or lender, upon recelpt of such written
decision, mey appeal the decision within
39 days, ir writing, to the Chairman,
Board of Contract Apperls (EBCA).
Enerry Research and Develapent Ad-
ministration, Washingten, .C, 20545.
That Board when functinning to resolve
such loan guaranty disputcs, shall pro-
ceed in the same general menner &s
when it presides over appeals involving
contract disputes. The decizinn of the
Board with respect to such appeals shall

be the final decision of the Agency.

Bigned at Washington, D.C,, this 25th
day of May, 1876.

Rospery C. 8rarears, Jr.,
Adriinistrator,

[FR Doc.76-15153 Plled 8-£3-73,68:48 am]}
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TITLE V—AMENDMENTS TO THE GEOTHERMAL

ENERGY RESEARCH, DEVELOPMENT, AND DEMON-
STRATION ACT

Ssc. 501, As used in this title— .

(1) the term “Act” means the Geothernml Energy Research,
Development, and Demonstration Act of 1074 (88 Stat. 1079) ; and

(2) the termn “Administrator” means tl.w'Adm.uustruor of the
Energy Research and l)eveloxment Administration.

Sec. 50‘5 Section 101(b) of the Act is amended—

(1) by striking out subparsgraph (E) of paragraph (1) and
inserting in licu thereof the following:

“(E) the Assistant Administrator of the Energy Research and
Development Administration for Solar, Geothermal, sud
Advanced Energy Systems;”;

(2) by striking out the period at the end of paragraph (1) and
inserting in lieu thereof & semicolon; .

(3) by adding st the end of paragraph (1) the following new
subparagraphs; .

“(G) an Asdistant Administrator of the Environmental Protec-
tion Agency;

“(1I) an Assistant Secretary of Treasury; and

“(1) wn Assistant Secretary of Agriculture.”; and

{4) by striking out “one member of the Praject” in paragraph
(2) and inserting in lieu thereof “the Assistant Administrator of
the Enérgy Research and Developiment Administration for Solar,
Geothermnal, and Advanced Encrgy Systems”.

Suc. 503. Section 103(b) (4) of the Act is amended by inserting the

shrase “or administrative regulations” after “legislation”, by
meerting *, environmental and taxing” after “leasing”.

Sac. 604, Section 105(e) (3) of the Act is amended by striking out
the period and inserting in lieu thereof “or such assistance would not
be wdequate to satisty the gosls and requiremants of the demonstration
prograin under this section.”.

ec. D03, Section 201(b) of the Act is uinended by striking out “or”
at the end of parsgraph (3), by striking out the period at the end of
paragraph (4r|nd inserting in licu thereof “; or”, and by adding st
and thereof the following new paragraph:

“(5) construction nnﬁ operation of & new commercial, agricul-
tural, or industrial structure or facility or modification and opera-
tion of an existing commercial, agricultural, or industrial
structure or lmilit{, when geothermal hot water or steam is to
bo used within or by such structure or fucility, or modification
thereto, for the purposes of space heating or cooling, industrial or
uﬁncultunl processes, onsite gencration of electricity for use
other than for sale or resale in ree, other ¢ cial appli-
cations, or combinations of applications separately eligible under

this title for loan guarantee assistance.”,
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Skc. 506. Scction 201(b) (4) of the Act is amended by striking out
“from” and inserting in lieu thereof “using™. ]

Skc. 507. Scetion 201(c) of the Act is smended by adding at the end
thereof the following new sentence : “In the case of a guaranty for the
purposes specified in subsection (b) (5), the aggreyute cost of the proj-
ect shall be deenied to be that portion of the total cost of construction
and operation which is directly related to the utilization of geothermal
energy within the structure or facility in question, except that the
aggregate cost of the project with respect to which the loan is made
may be the total cost including construction and operation in cases
where the facility or structure has been located near a geothermal
energy resource predominantl K for the purpose of utilizing geothermal
energy, or a3 determined by the Administrator the economic viability
of the project is substantially dependent upon the performance of the
geothermal reservoir.”,

Skc. 608, Section 201 (e) of the Act is amended—

(1) by striking out *$25,000,000” und inseiting in lieu thereof
“$100,000,000: Provided, That in the case of a guarsuty under
subsection (b) (5), the amount of the guaranty for any loan for s
project shall not exceed $50,000,000”;

(2) by striking out “§50,000,000" und inserting in lieu thereof
4200,000,000”; and

(3) by inserting before the period st the end thereof the follow-
ing: %, un the Administrator determines in writing that a

aranty in excess of these amounts is in the national interest.

ny such determination shall be submitted to the Speaker of the
House and the Committee on Science and T cchnoloyy of the
House of Representatives, and to the President of the Senate and
the Comumittee on Energy and Nutural Resources of the Senate,
sccompanied by a full and complete report on the proposed proj-
ect and guaranty. The rroposed guaranty or commitment Lo guar-
antee shall not be finulized under authority granted by this Act
prior to the expiration of thirty calendar days (not including any
date on which either House o¥ Congress is not in session) ‘imm

the date on which such report is received by the Speaker of the

House and the President of the S

Sec, 509. Section 201 of the Act is further amended by adding at the
end thereof the following new subsections:

“(g) With respect to any gusranty which is issued sfter the enact-
ment of this subsection by, or in behalf of, any State, political subdivi-
sion, or Indian tribe and which is either guaranteed under, or
supported by taxes levied b{ said issuer which are guaruntesd under
this title, and for which the interest paid on such obligation snd
received Gy the purchaser thereof is included in gross income for the
purposes of chapter 1 of the Internal Revenue Code for 1954, as
winended, the Atlminislnwr shall pay to such issuer out of the fund
established by this title such portion of the interest on such obligations,
as determined by the Adwministrator, in consultation with the Secretary
of the Treasury, to be nl)pmpr'utui after taking into uceount current
market yields {1) on obligations of such issuer, 1f any, or (2) on other
obligations with similar terms and conditions, the interest on which is
not 8o included in gross income for purposes of chapter 1 of said Code,
and in accordunce with such terms and conditions as the Administrator
shall require in consultation with the Secretary of the Treasury.

“(h) The full faith and credit of the United States is pledged to
the payment of all guaranties issued under this title with respect to
principal and interest.
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“(i) The Administrator shall charge and collect fees for gunrantics
in amounts sufficient in his judgment 10 cover applicable administra-
tive costs and probable losses on guuranteed obligations, but in any
event not to exceed 1 per centum per annum of the outstanding indebit-
edness covered by each gustunty. Fees collected under this subsection
shall be deposited in the fiund established by this title. )

4¢j) The Seeretury of the Treasury shall insure to the maximum
extent feasible that the tbuing, interest rute, and substantial terms snd
conditions of any guaranty exceeding $25,000,000 will have the wini-
mum possible impact on the capitul markets of the United States, tak-
ing into account- other Federnl direct and indirect commercial
gecurities activities.”,

Sc. 510. Section 202 of the Act is mnended to read as follows:

“OEFAULT; PAYMENT OF INTEREST

“Sec, 202, (a) If there is & default by the borrower, us dufined in
regulations promulgated by tho Administrator and set forth in_the
guarantee contruct, the holder of the obligation shall have the right
to demand payment of the unpaid wmount from the Administrator.
Within such geriod as may be specified in the guarantee or related
sgreements, the Administrator shall p_n‘{ to the holder of the obli-
gation the unpaid interest on, and unpsid principal of the guaranteed
obligation as to which the borrower has defuulted, unless the Adminis-
trator finds that there was no default by the borrower in the psﬂuent
of interest or principal or that such default has been remedied. Noth-
ing in this section shall be construed to preclude uny forebearunce by
the holder of the obligation for the benehit of the borrower which may
be agreed upon by the partica to the guarsateed obligation and
.p})mve«l by the Administrator.

“(b) 1f the Administrator makes & payment under subsection ()
of this subsection, the Administrator shall be subrognted to the rights
of the recipient of such payment as specified in the puarantee or
related agrecments including, where appropriute, the suthority (not-
withstanding any other provision of law) to complete, maintuin, oper-
ate, lense, or otherwise dispose of any property scyuired pursuant to
such guarantes or related agreements, or to permit the borrower,
pursuant (o an sgreement with the Administrator, to continue to
pursue the purposes of the project if the Administrator determines
this 10 be in the public interest. The rights of the Administrator with
respect to any pruperty ucquired pursuant to such guarantes or related
agroements, shall be superior to the rights of any other person with
m}wcl to such property.

(¢) In the event pf s default on any gusrantee under this title,
the Administrator shall notify the Attorney General, who shall take
such action s miay be appropriate to recover the amounts of any
payments made bsection (a), including any payment of prin-
cipal and interest under subsection (@), from such assets of the defuult-
ing borrower as are associated with the project, or fram any other
socurity included in the terms of the gusrantee.

“(d) With respect to any obligation guaranteed under this tidle,
the Administrator is authorized to enter into a coutract to pay, and to

ay, holdens of the obligation, for and on behalf of the burrower,

rom the Geothermal Resources Development Fund, the principsl

and interest puyments which become due and payable on the unpaid
balanee of such obligation if the Administiator finds that—

“(1) the borrower is unable to meet such puyments und is not

in default; it is in the public interest to permit the borrower to
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continue to pursue the purpases of such project; aud the probable
net benefit to the Federal Government in paying such principal
and interest will be greater than that which would result in the
ovent of a default;

%(2) the amount of such puyment which the Administrator is
authorized to pay sheall be no greater than the amount of principal
and interest which the borrower is obligated to pay under the loan
agrecment ; and

“(3) the Lorrower agrees to reimburse the Administrator for
such puyment on terms and conditions, including interest, which
are sutisfactory to the Administrator.”.

Skc. 511. Section 204 of the Act is amended by redesignating subsec-
tion (c) as subscction (d; and inserting after subsection (b) the fol-
lowing new subsection (c

“(c) [f at any time the moneys available in the fund are insufficient T

to enuble the Administrator to discharge his responsibilities under this
title, he shall issue to the Secretary of the Treasury notes or other obli-
gations in such forms and denominations bearing such maturities, and
subject to such terms and conditions, as may be prescribed hy the Sec-
retary of the Treasury. This borvowing authority shall be effective only
to such extent or in such amounts as are specified in appropriation
Acts. Such authorizations tuay be without fiscal year limitations.

Redemption of such notes or abligations shall be made by the Admin-

istrutor from appropriations or other moncys available under this
section. Such notes or other obligations shall bear interest at a rate
determined by the Secretary of the Treasury, which shall not be less
than a rate determined by tuking into consideration the average mar-
ket yield on ontstanding marketable obligations of the United States
of comparable maturities during the month preceding the issuance of
the notes or other obligations. The Secretary of the Treasury shall
purchase any notes or other abligations issued hereunder and for that
pu:rosc he 15 authorized to uge as a public debt transaction the pro-
ceeds from the sale of any securities issued under the Second Liberty
Bond Act, as amended, and the purposes for which securities may be
issued under that Act nre extended to include any purchase of such
notes or obllﬁn(ions. The Secretary of the Treasury may at any time
sell any of the notes or ather obligations acquired by him under this
subsection. All redemptions, purchases, and sales by the Secretary of
the ‘Trensury of such notes or other obligntions shall be treated ss
public deltt "les“ﬂ ions (;f the United States.”.

Sec. 512, Title IT of the Act is further amended b i e
end thereof the following new section: - ¥ adding at th

“COMMUNITY IMPACT ABSISTANCE

“See. 205, (1) The Administrator, for any project which has a
ﬁuaranlep under this title of not less than $30,000,000 and which will

ave an intended operating life of not less than five vears to satisfy
the purposes under this title for which the guarantce has been made,
shall endeavor to insure that, taking into consideration appropriste
local community action and all reasonably wvailable forns of assist-
ance under this section and other Federsl and State statutes, that the
impuacts resulting from the proposed project have been fully evaluated
by the borrower, the Administrator, and the Governaor of the affected
S."“e' und that cffective steps have been tuken or will be taken in &
timely manner to finunce community lunning and development costs
resulting from such project under this section, if applicsble under
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other provisions of law, or by other means. When the project will be
ocated on leused Federa) lands, the Administrutor shull specifically
review State and local actions under section 9(a) of the Mineral
Leusing Act Amendments of 1976 (Public Law 94-377) and insure
that any funds made available to the State pursuant (o such section
9(n) are used to finance such planning and Ac\'clupnn-ul costs before
sny Federal assistauce under subsection (¢) of this section is consid-
ered or authorized.

“(b) The Administrator, for Proj(-cls not included under snbsection
(u), niny in his discretion consider the unity impacts which may
result from such projects, and way tuke such wetions, under authority
directly availuble to him under other statutes or in coordination with
other Federal ugencies or the Stute, us he considers necessary and
appropriste to insure tiniely and effective planning wnd finuncing for
such community impacts,

“(c) (1) In order to discharge his responsibilities under subsceetion
(a), and mn accordance with such rules und regulations as the Admin-
istrator in consultation with the Scerctary of the Trewsury shall
prescribe, and sub joct to such terns and (-on:.ﬁlions us he decs uppro-
priate, the Administrator is authorized, for the purpases of finuncing
essential community development. and planning which directly result
from, or are necessitated by, a project under subsection (a), to—

“(A) guarantee and muke commitments to guaruntes the puy-
ment of interest on, and the principal balunce of, obligations for
such financing issued by eligible States, political subdivisions, or
Indian tribes,

“(B) guarantee and make commitments to guarsutee the ay-
ment of taxes imposed on such project by eligible nun-l"e‘lerul
taxing authorities which taxes are eaninarked by such authoritics
to support the payment of interest and principal on obligations
for anch fina Minﬁ’\ and

“(C) require that the qualificd borrower receiving assistance
for & project under this section advance sums to eligible Stutes,
political subdivisions, and Indian tribes to pay for the financing
of such development and planning: Provided, That the State,
political subdivision, or Indian tribe agrees to provide tux ubate-
ment credits over the life of the project for such payments by
such applicant.

“(2) No guarantee or commitment to guarantes under paragraph
( 12 of this subsection shall exceed $1,000,000.

(8) In the event of any default by the borrower in the payment of
taxes gusranteed by the Administrator under this section, the Admin-
istrator shall pay out of the fund established by this title such taxes
at the time or times they may fall due, and shall have by reason of
gu:h xylmnt s clsim against the borrower for all sums paid plus
inter

“(4) Tf after consultation with State, political suldivision, or
Indian tribe, the Administrator finds that the financial assistance pro-
ﬁnms of paragraph (1) of this section will not result in suflicient

nds to carry out the purpoees of this subsection, then the Admin-
istrator may—

_“(A) make direct loans ta the eligible States, political subdivi-
sions, or Tndian tribes for such purposes: Provided, That such
loans shull be made on such reasonable terins and conditions as the
Administrator shall prescribe : Provided further, That the Admin-
istrator may waive repayment of all or part of & loan made under
this paragraph, including interest, if the State or politieal sub-
division or Indian tribe involved demonstrates to the satisfaction
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of the Administrator that due to a change in circumstances there
will be net sdverse impuacts resulting from such project that would
Iu-ulmbly cause such State, subdivision, or tribe to defuult on the
oun; or .

“(B) require that any community development and planning
costs which are associated with, or result from, such project, and
which are deterinined by the Administrator to be appropriste for
such inclusion, shall be included in the aggregate costs of the
project.

“(ES) 'jl‘he Administrator is further authorized to muke grants to
States, political subdivisions, or Indian iribes for studying and plan-
ning for the potential economic, environmental, snd social conse-
quences of projects and for establishing related manugement expertise.

“(6) At any time the Administrator may, in consultation with the
Secretury of the Treasury, redeem, in whole or in part, out of the fund
e~tublished by this section, the debt obligations guaranteed or the debt
obligations ¥or which tax payments are guaranteed under this
subscetion. . .

“(7) When one or more States, political subdivisions, or Indian
tribes would be eligible for assistunce under this subsection, but for the
fuct that construction und operation of the project acenrs outside its
jurisdiction, the Administrator is authorized to provide, to the greatest
extent possible, arrangements for equitable sharing of such assistance.

“(8) Such amounts as may be necessary for direct loans and grants
pursuant to this subsection shall be available as provided in annual
authorization Acts. . . i .

“(9) The Administrator, if appropriate, shall provide assistunce in
the finuncing of up to 100 per centum of the costs of the required com-
munity development and plunning pursuant to this section,

“(102 Tn carrying out the provisions of this section, the Administra-
tor shall provide that title to uny facility receiving financial nssistance
under this section shall vest in the applicable State, political sub-
division, or Indisn tribe, a5 appropriate, and in the case of default by
the borrower on a loan guarantee inade or committed under subsec-
tion (b) of this section, such facility shall not he considered a project
asset for the purposes of section 202 of this Act. . .

“(11) The Administrator shall not use his authority under this
subsection to provide Federal assistance unless any Federal funds
trunsferred pursuant to section 9(a) of the Mineral Teasing Act
Anendments of 1976 (Public Y.aw 94-377) to the State from the lease
of Federal land for or associated with the project have been or, with
assurance, will be commitied, to the maximnm extent allowable under
Federal statutes, to financing such essential community development
or planning directly resulting from, or necessitated by, a project on
leased Federal lands.”.
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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 Act, 1978)

Program and Financing
(in thousands of dollars)
Identification Code 89-0206-0-1-271

1977 actual 1978 est. 1979 est.

Program by activities:

Production, demonstration,
and distribution (program
costs, funded) 635 44,345 1,990

Change in selected resources
(undelivered resources) 10 10 10

10.00 Total obligations
(object class 25.0) 645 44,355 2,000

Financing: 1977 1978 1979

21.40 Unobligated balance
available, start of year - 29,355 -2,000

24.40 Unobligated balance
available, end of year 29,355 2,000 -

40.00 Budget authority
(appropriation) 30,000 15,000 -
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1977 1978 1979
Relation of obligations as outlays:
71.00 Obligations incurred,
net 645 42,355 2,000
72.40 Obligations balance,
start of year - 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:




Loan Guarantees
(in thousands of dollars)
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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 9,050 75,000 12,500
Balance of aggregate
authorization, end of
year 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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US. ENERGY RESEARCH AND
DEVELOPMENT ADMINISTRATION

Form ERDA-634
(9-76)

APPLICATION FOR LOAN GUARANTY

(Geothermal Projects)

Use additional sheets as necessary for items for which there

is insufficient space.
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Form Approved
OMB No. 38R-0189

For Government Uss
PROJECT NAME:

PROJECT NUMBER:
DATE RECEIVED:
ERDA FIELD OFFICE:

1. NAME OF APPLICANTS
The following applicants request a Federal guaranty for a loan a3 hereinafter described:

1. LENDER

2. BORROWER

a. NAME

a. NAME

b. ADDRESS (street and number; city, state and ZIP code)

b. ADDRESS (street and number, city, state and ZIP code)

c. DESCRIPTION OF PRIMARY BUSINESS

c. TYPE OF ORGANIZATION: (e.g., Corporation, Partnership, Etc.)

il. AUTHORITY TO ACT
The lender and the borrower respectively suthorize the individuals designated below to act in their behalf under the terms and conditions of
any guaranty contract executed between ERDA and the lender and borrower:

1. FOR THE LENDER

2. FOR THE BORROWER

a. NAME
TITLE

a. NAME
TITLE

b. ADDRESS (street and number, city, state and ZIP code)

b. ADDRESS (street and number, city, state and ZIP code)

c. TELEPHONE

¢c. TELEPHONE

111. DESCRIPTION OF THE BORROWER

1. DATE BORROWING COMPANY WAS ESTABLISHED
(month, year)

2. PRINCIPAL PLACE OF BUSINESS (city, stare)

3. DESCRIPTION OF PRIMARY BUSINESS

4. IF THE BORROWER IS A SUBSIDIARY OR AFFILIATE OF ANOTHER ORGANIZATION, COMPLETE a—d BELOW

a. NAME OF PARENT OR AFFILIATE

b. ADDRESS

¢. NAME AND TITLE OF CONTACT OFFICIAL FOR PARENT OR AFFILIATE

d. TELEPHONE

5. PRINCIPAL OFFICERS AND DIRECTORS OF THE BORROWER ASSOCIATED WITH THE PROJECT

Name

Title

6. IF THE PROJECT IS A JOINT VENTURE OR GENERAL OR LIMITED PARTNERSHIP, COMPLETE a—e BELOW

a. NAMES OF ALL PARTNERS OR JOINT VENTURERS NOT LISTED
IN 1, 2 ABOVE:

b. ADDRESS

c. NAME AND TITLE OF CONTACT OFFICIAL FOR EACH
PARTNER OR JOINT VENTURER LISTED IN 111, 6, a:

d. TELEPHONE NO. OF CONTACT OFFICIAL

e. BRIEF DESCRIPTION OF THE SCOPE AND EXTENT OF ANY PARTNERS' OR JOINT VENTURERS' ROLE IN THE PROJECT:




IV. PROJECT DESCRIPTION
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1. DATE PROJECT IS TO BE INITIATED

2. SCHEDULED COMPLETION DATE

3, BRIEF DESCRIPTION INCLUDING LOCATION AND CURRENT STATUS OF PROPOSED PROJECT

4. BRIEF DESCRIPTION OF ASSETS TO BE OFFERED AS SECURITY FOR THE GUARANTEED LOAN:

5. DATE CONTINUOUS OPERATING REVENUE FROM THE
PROJECT IS ANTICIPATED TO BEGIN:

6. ANTICIPATED AVERAGE ANNUAL PRODUCTION OF USEFUL
ENERGY (in mw hours or equivalent):

7. SOURCE OF PROJECT INCOME

a. Names and Addresses of Potential Customers b. Name of Contact Official

c. Telephone No.

8. ESTIMATED PAYMENT OF ROYALTIES TO FEDERAL GOVERNMENT OVER LIFETIME OF PROJECT:

9. BRIEF DESCRIPTION OF METHOD OF CALCULATING ROYALTIES

V. PROJECT FUNDING

1. TOTAL ESTIMATED 2. PORTION OF PROJECT
AGG REGATE COST OF COST TO BE FEDERALLY
PROJECT 8 GUARANTEED: %

3. FACE AMT. OF 4. PORTION OF LOAN 5. FACE AMT, OF
sPROPOSED LOAN:] TO BE GUARANTEED:
%

GUARANTY COM-
MITMENTS: §

Vi. LOAN TERMS (attach complete amortization schedule)

-

mcaths)

_INTEREST RATE 2. LOAN DURA- |3. PAYMENT OF INTEREST TO 4. PAYMENT OF PRIN-
TION (years, BEGIN (date)

CIPAL TO BEGIN
{month, year)

5, FREQUENCY OF PAY-
MENT:

interest:
Principal:

6. DIRECT PROJECT COSTS INCURRED TO DATE:
$

7. LENDER'S NON-GUARANTEED PORTION OF THE LOAN:

8. OTHER LENDERS SHARING IN THE GUARANTEED LOAN:

Name and address of lender

Amount of ican
shared ($)

Name of contact official

Telephone No.




193

Vii. DESCRIPTION OF OTHER PROJECT FUNDING
1. Other Committed Sources of Non-Federal Funds

a. COMPANY NAME d. $ AMOUNT
¢. DATE AVAILABLE
A. b. CONTACT OFFICIAL 1. FORM OF FUNDING
c. TELEPHONE NO.
a. COMPANY NAME d. $ AMOUNT
8 e. DATE AVAILABLE
‘| b. CONTACT OFFICIAL f. FORM OF FUNDING

¢. TELEPHONE NO,

2. Amount and Source of Other Federal Assistance Avsilable or Expected To Be Mads Available:

a. AGENCY NAME d. $ AMOUNT

e. DATE AVAILABLE

A. b. CONTACT OFFICIAL f. GRANT OR CONTRACT NO.
¢. TELEPHONE NO.
a. AGENCY NAME 4. $ AMOUNT
. o. DATE AVAILABLE
B. b. CONTACT OFFICIAL f. GRANT OR CONTRACT NO.

c. TELEPHONE NO.

Vill. ATTACHMENTS
This application will not be acted upon until all required attachments have been submitted.

List and identify all sttachments made part of this application:

1X. PERSON AUTHORIZED TO ORDER EXPENDITURE OF THE BORROWER'S FUNDS:

NAME SIGNATURE TELEPHONE NO.
TITLE

X.CERTIFICATIONS

a. The LENDER attests that the above loan will not be made without a Federal guaranty because:

b. The BORROWER described herein attests that he qualifies for preferential consideration as a small business entity as defined in 10 CFR
790.5G) and (j): O Yes ONo

¢. The APPLICANTS affirm that they are the persons who executed the foregoing instrument; they have read the same and instructions and
attachments and know the contents thereof; that the matters stated herein are true to their knowledge except such matters as are stated to be
upon information and belief, and as to those matters they believe them to be true:

FOR THE LENDER: FOR THE BORROWER:

(signature) {date} (signature) {date)

The U.S. Code, Title 18, Section 1001, makes it 2 criminal offense to make g willfully false statement or misrepresentation to any department
or agency of the United States as to any matter within its jurisdiction.
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LOAN GUARANTY AGREEMENT

This AGREEMENT is entered into as of
pursuant to Title II of the Geothermal Energy Research, Development,
and Demonstration Act of 1974 (P.L. 93-410) and the DOE Loan Guaranty
Regulations contained in 10 CFR Part 790, be and between:

The United States Government (hereinafter referred to as the "Government"),
acting through the Department of Energy (hereinafter referred to as "DOE"),

(hereinafter referred to as the "Borrower"),
and (hereinafter referred to as the "Lender").

WHEREAS: Borrower is planning a project for the use of geothermal

resources in for
(hereinafter referred to as the "Project"), which it is
unable to finance through usual sources, and therefore, desires to secure
a Government guaranty of certain loans to be made to it by Lender, and

WHEREAS: The Lender is prepared to lend money for such project if a
suitable guaranty of the government can be secured.

NOW, THEREFORE, in consideration of the foregoing and the covenants
contained herein, the parties agree as follows:

WITNESSETH

WHEREAS, Borrower is planning a project for the commercial development

of practicable means to produce, with environmentally acceptable processes,
useful energy from Geothermal resources, in
(hereinafter referred to as 'the Project"), and

WHEREAS, Borrower is able to supply a portion of the cost of the Project

but needs to borrow a sum which does not exceed 757 of the aggregate cost

of the Project, and its desired loan does not meet the standards of available
lenders without the presence of a Federal guaranty, and

WHEREAS, DOE is prepared to provide such a guaranty of such loan on the
terms and conditions outlined herein, and

WHEREAS, Lender is prepared to make such loan pursuant to 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, Any terms not
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:

A. "Guaranty" means this Guaranty Agreement.

B. "Loan Agreement" means the document to which this Guaranty
constitutes Exhibit I and which in turn constitutes Exhibit A
to this Guaranty.

C. "Manager" means manager of DOE's San Francisco Operatiomns 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 Lender, to perform the functions required of the Manager under
the DOE Regulatiomns.

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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1.2

"Other Proprietary Rights'" means rights in trade secrets relating

to, recorded information regardless of form or characteristics, or

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.

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
to project administration.

G. "Background Proprietary Rights" means other propriétary rights
that were developed at private expense, and utilized or incorporated
in the Project.

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. DOE's obligation-to Lender under this Guaranty Agreement
will arise only in the event that there has been a default (as defined
in Section ____ of the Loan Agreement).

1.3 Purpose.

The purpose of the project is
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1.4 Term of Guaranty.

2.1

This Guaranty shall be effective » 19 , 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 LENDER'S COVENANTS

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;

It will not amend the Loan Agreement without prior written
approval of the Manager;

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;

It will, within working days after receipt by it of the
financial statements required to be furnished to it pursuant

to Section 4.1 (¢) 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 or 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.

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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2.2

2.3

(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;

(4) Of any failure knéwn to itAbyvan intended source of capital
to honor its commitment;

(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.

Lender agrees that disbursements by Lender to Borrower under the Loan
shall only be made pursuant to:

A. A vwritten request from Bbrrowef 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 to the
effect that funds requested will be used by Borrower to pay Borrower's
costs incurred, or to be incurred for the Project, and

C. Prior receipt by Lendér of a written Notice from the Manager that
the disbursement is approved. (Copies of items furnished in A.
and B. above must be sent by Lender to the Manager prior to approval.)

Upon the occurrence of an Event of Default under the Loan Agreement:

A. 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.

B. 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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Lender agrees not to waive or relinquish, without the prior written
consent of the Manager, any collateral or guaranty for the Loan.

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. The first
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. If the Borrower
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 Lender may not assign to another Lender rights and obligatioms

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. In the event there are participating shares, the original
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.

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

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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Comply with requirements of 10 CFR Section 790.23, and the
specific language of 10 CFR Section 790.23 (C) is hereby
irdcorporated by reference into this Agreement;

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) Comstruction Equal Opportunity -~ 41 CFR Section 1-12.803-4

(3) Certificate of Non-segregated Facilities - 41 CFR Section 1~
12.803-10 (D).

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;

Acquire capital equal to at least 25% of the project costs;

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;

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

Consult and cooperate with 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.

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.

Obtain prior written consent of the Manager to transfer rights
to third parties in: (a) subject inventions and/or (b) other
proprietary rights resulting from this Project.
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3.3 Borrower agrees that:

3.4

4.1

A.

B.

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.

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.

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

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.
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4.2

4.3

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
Under the Guaranty for a period of no longer than the days
during which Borrower may seek a substitute lender. If a
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.

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.

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.

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 such 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. 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. These conveyances shall be duly
executed instruments and such other papers as are deemed necessary
to 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.

£ S S SR
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B. 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 conditionms,
and under conditions to protect the confidentiality of information, to
domestic third parties to continue or practice the results of the

Project.

C. Borrower's License. Upon conveyance to the Government of title
to 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 provisioms 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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4.6

5.1

5‘2

B. In the event interst assistance is warranted, DOE will enter
into an agreement with the Borrower to pay Lender for and on
behalf of the Borrower, upon the same terms and conditions
provided in the Loan Agreement and the Note, interest payments
then in arrears and interest payments which thereafter become
due and payable on the unpaid balance of the Loan. Lender agrees
to accept interest paid from DOE in lieu of the Borrower.

The Manager is under no obligation to exercise the rights given him

in this Agreement and may, when he determines that it is in the best
interest of the Government, waive or delay the exercise of any of those
rights including, but not limited to, the voiding or reducing of the
Guaranty.

SECTION 5: ADDITIONAL REQUIREMENTS

Communications.

All notices, demands, or other communications shall be in writing
addressed as follows:

A. If to DOE: Manager
San Francisco Operations Office

Department of Energy
1333 Broadway
Oakland, CA 94612

B. If to the Lender:

C. If to the Borrower:

Survival of Agreement.

This Guaranty Agreement shall be binding upon the Lender, Borrower,
and DOE and upon their successors and/or assignees and shall survive
payment by the United States. No delay or failure of the Secretary
or the Manager in the exercise of any right or remedy and not single
or partial exercise of any such right or remedy shall preclude any
further exercise thereof, and no action taken or omitted by the
Secretary or the Manager shall be deemed a waiver of any right or

remedy.
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5.3 Disputes.

5.4

5.5

5.6

Any dispute 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. The
decision of the Board with respect to such appeals shall be the final
decision of the Agency.

Other Loans.
It is 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 America. Nothing in this Agreement shall be construed to modify
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.
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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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