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INTRODUCTION

The purpose of this handbook is to assist interested persons in
understanding the various procedures and requirements necessary for the
development of geothermal energy in the State of Arizona. It contains
the names of key persons and agencies who are directly or indirectly
involved in the institutional process. Furthermore, a detailed assessment
of all agencies and the role they play in geothermal energy development is
provided.  This handbook is written with the intention of facilitating the
understanding of these applicable rules and regulations. It will also
provide potential developers with sources of technical and advisory information
as well as detail tax incentives and various governmental inducements which
are currently available. The handbook is divided into four sections, the
first section consists of the State and Local rules and reguiations, the
second section consists of the Federal rules and regulations, the third
section consists of references, and the fourth section consists of a

technical bibliography.






1.

SECTION 1: STATE AND LOCAL RULES AND REGULATIONS

PRINCIPAL STATE AGENCIES

The principal State agencies are categorized under administrative

regulatory, or advisory according to their functions.

1.1.1 Administrative Agencies

a)

Arizona State Land Department, 1624 West Adams, Phoenix, Az 85007.
A.K. Doss - Director of State Land Leasing, (602) 255-4628,

The State Land Department leases State lands for geothermal purposes.

0i1 and Gas Conservation Commission, 1645 West Jefferson, Suite 420
Phoenix, Az 85007.

William E. Allen - Director of Geothermal Enforcement Section

(602) 255-5161

The 0i1 & Gas Conservation Commission issues drilling and injection

permits for geothermal drilling.

Arizona Department of Health Services, 1740 West Adams, Phoenix, Az 85007.
Nils Larson - Director of Air Quality Control (602) 255-1140

Dr. Ron Miller - Director of Water Quality Control (602) 255-1252

The Departmenf of Health Services issues environmental permits for geothermal

development.




d)

1

.1

Arizona Department of Transportation, 206 South 17th Avenue, Phoenix,
Az. 85007,

Philip Thorneycroft - Director of Highway Division, (602) 261-7426
The Department of Transportation issues encroachment and oversized

vehicle permits.

Power Plant and Transmission Line Siting Committee, Arizona Attorney
General's Office, 1700 West Washington - Executive Tower, Phoenix, Az 85007
Tom Prose, Attorney General's designee to Power Plant and Transmission

Line Siting Committee, (602) 255-3562.

The Power Plant and Transmission Line Siting Committee determines what
effect proposed electrical generating plants and transmission Tines will
have on the environment. They also issue Certificates of Environmental

Compatibility.

Arizona State Parks Board, 1688 West Adams, Phoenix, Az 85007.
James Ayres - Historic Preservation Officer, (602) 255-4174. The Arizona
State Parks Board issues archeological clearances for improvements in

archeological areas.

.2 Regulatory Agencies

Arizona Corporation Commission, 2222 W. Encanto Blvd, Phoenix, Az 85009,
Bud Tims - Chairman of Commission (elected), (602) 255-3935
Jim Weeks - Corporation Commissioner (elected), (602) 255-3933

John Ahearn - Corporation Commissioner (elected), (602) 255-4143



Robert G. Kircher - Utilities Director, (602) 255-4251
The Corporation Commission regulates public utilities and sets rates.

In addition, they issue Certificates of Public Convenience and Necessity.

1.1.3 Advisory Agencies

a) Arizona Solar Energy Commission, 1700 West Washington, Executive Tower,
Room 502, Phoenix, Az 85007
James Warnock - Director, (602) 255-3683
The Solar Energy Commission provides information relating to solar energy

and other renewable energy sources.

b) Arizona Bureau of Geology and Mineral Technology, 845 North Park Avenue,
Tucson, Az 86719.
Dr. William H. Dresher, (602) 626-1943
The Bureau of Geology and Mineral Technology provides technical assistance

in the area of geothermal resource assessment and development.

1.2 APPLICABLE STATE LEGISLATION AND AGENCY PROCEDURES

1.2.1 State Land Leasing

Sole authority to lease State land for geothermal development purposes
rests within the jurisdiction of the Arizona State Land Department. The

statutes pertaining to such Tand leasing are incorporated in A.R.S. sections



27-667 through 27-676. The agency regulations are incorporated into Arizona
Administrative Rules and Regulations, sections R12-5-850 through R12-5-865,
These laws define "geothermal resource" as:
é) A11 products of geothermal processes embracing indigenous steam, hot
water and hot brines.
b) Steam and other gases, hot water and hot brines resulting from water,
other fluids or gas artificially introduced into geothermal formations.
c) Heat or other associated energy found in geothermal formations, including
aﬁy artificial stimulation or induction thereof.
d) Any mineral or minerals, exclusive of fossil fuels and helium gas, which
may be present in solution or in association with geothermal steam,
water or brines, (A.R.S. 27-651).
The State Land Department has statutory authority to designhate
Known Geothermal Resource Areas (KGRAs) and to lease State lands for
geothermal development purposes through competitive bidding. Leases are
sold for a primary term of ten years and as long thereafter as geothermal
resources are being produced in paying quantities. If drilling operations
are being "diligently prosecuted" and the primary lease term expires, then the
lease term shall continue for a period of two more years, and so long after
that as geothermal resources are produced from the leased lands. If geother-
mal resources in paying quantities are discovered on the lands while the
lease is in full force, but the lessee is unable to produce any geothermal
product (Tack of transportation, processing or generating facilities)
the lease shall be extended beyond the primary ten year term on a year to
year basis (but not to exceed three years) by payment of a shut-in geothermal
resource royalty of two dollars per acre per year. This royalty would be
payable 1in advance annually on the anniversary date of the lease. The
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acreage allowed is limited to 2,560 acres per lease. A minimum royalty
rate is set at 12.5 percent of the gross value of the resource at the well
head, The annual rent is one dollar per acre for each year the lease

is in effect. Any person eighteen years or older or any firm, asspciation
or corporation which has complied with the State Taws shall be qualified

to lease State land.

1.2.2 Procedures for Leasing State Land

Geothermal leases on State land can be initiated by either of two

methods:
a) The Land Department can designate 1ikely resource areas that it wishes

to lease, or
b) an individual or company may apply for a lease on a given tract or State

land,
Upon receipt of a lease application (along with a $256 filing fee), the Land
Department shall offer the tracts of land for leasing purposes to the
"highest and best bidder" based on the highest first year's bonus bid.
The bonus bid is the excess bid above the standard one dollar per acre
rental rate for the first year. Thereafter the annual rate is one dollar
per acre. The Land Department then publishes a call for bids for a period
of 10 weeks in Arizona newspapers of general circulation (Arizona Weekly
Gazette and the newspaper distributed nearest to where the lease Tand is
Tocated), the cost of which is to be paid by the successful bidder. This
notice will specify the day and hour the bids will be opened, give description
of the lands up for bid, specify the royalty to be demanded and give full
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information on how and where the bids are to be accepted. A certified
check in the amount of the bid must be enclosed with all sealed bids.

Following the opening of the sealed bids, the department will
return all unsuccessful bid payments and will notify all interested parties
of the outcome. By law, the State Land Department has the right to reject
any and all bids. If a lease is offered, two copies of the lease will be
sent to the successful bidder. The bidder will then have thirty days
to execute and return the lease to the department. At such time, the first
year's rent, the cost of publishing the notice and any reasonable expenses
of the sale must be paid. According to the sales division of the Land
Department, the newspaper notices run anywhere from $250 - $400 per lease.

If a successful bidder fails to execute and return the lease within the
thirty day period, the lease will become invalid and all payments will be
forfeited.

Mr. A.K. Doss of the State Land Department estimated that it would
take a minimum of five to six months to obtain a lease for State land.

It should be noted that once the decision has been made to put improve-
ments on leased State land, either the State land must be purchased or a com-
mercial Tease must be obtained from the Land Department.  The procedures
for obtaining a commercial lease or purchasing State land are as follows:

a) Lessee submits application for commercial lease or application to purchase
State land.

b) The land is appraised for current value.

c) Application is processed through appraisal.

d) Application goes through a staff review.

e) Board of Appeals approves application.
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f) Commercial lease is issued, or in the case of purchasing State land,
the Land Department publishes notice of public auction for 10 weeks.
g) Public auction is held and the Land Department issues the land patent
to the highest bidder.
Minimum time periods involved in obtaining a commercial lease are four to six
months. Minimum time periods involved in purchasing State land are eight

months to one year.

1.2.3 County Land Leasing Procedures

Authority to lease county land in Arizona is given directly to the
County Boards of Supervisors by the State (A.R.S. 11-256). To lease county
Tand for geothermal purposes, the site must be chosen, then the county
department in charge of the land (specific name may vary depending on the
county) is contacted and a lease request is filed, Generally, the department's
next step is to circulate the Tease request among the other county departments.
If they have no need for the land and have no objections to it being leased,
the land is appraised to determine its rental value and finally approved for
leasing purposes by the Board of Supervisors. In addition, the Board may
prescribe the terms and conditions of the lease. Notice of the proposed
lease is then published in newspapers of general circulation in the county.
The length of time the notice is published may vary depending on the county.
The notice must state the conditions of the proposed lease and the day on which
the auction will be held. Such land is then Teased at a public auction
with the lease going to the highest responsible bidder.  The minimum
estimated time period involved in obtaining a county land lease is three months,
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It must be noted that not all of the 14 counties in Arizona have land for

leasing purposes.

1.2.4 Leasing of City and Town Land

A11 land leasing on a municipal level in Arizona is conducted through
the Mayor and Council of the city or town. The Mayor and Coun~il have the
authority to set conditions and térms of each lease as they deem appropriate.
Two months is the estimated minimum time involved in obtaining a municipal
lease. It must be noted that not all cities and towns in Arizona have

land for leasing purposes.

1.2.5 Leasing of Private Land

There are three types of private land in Arizona; private land with
private ownership of mineral rights, private Tand with State ownership
of mineral rights and private lTand with Federal ownership of mineral rights.
There are no State regulations pertaining to the leasing of private land
in Arizona. However, in cases of Federal or State ownership of the mineral
rights, one would be required to obtain a Federal or State geothermal lease
(in addition to the private lease) prior to developing below the surface,
This would include drilling for geothermal resources.

Once a private lease is negotiated, a copy of the lease must be filed
with the County Recorder for the county or counties in which the land is
located. There is a $3.00 recording fee in Arizona's 14 counties and leases
are generally recorded on the day they are received by the recorder's office.
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1.2.6 State Exploration and Development

a) Arizona Well Drilling Regulations
The Arizona 0i1 and Gas Conservation Commission is the Arizona
State Agency involved in regulating and enforcing the drilling of wells
for geothermal development on State, Federal, Indian or private land.
The statutes pertaining to the commission's jurisdiction over geothermal
development are incorporated in A.R.S. sections 27-651 through 27-666.
The agency regulations are incorporated into Arizona Administrative
Rules and Regulations, sections R12-7-201 through Ri12-7-294, The
commission has jurisdiction and authority over such persons and property
deemed necessary to administer and enforce the statutes relating to the
conservation of geothermal resources. The commission is empowered to
do the following:
“Supervise the drilling, operation maintenance and abandonment
of geothermal resource wells as to encourage the greatest
ultimate economic recovery of geothermal resources, to prevent
damage to and waste from underground geothermal reservoirs,
to prevent damage to or contamination of any waters of the state
or any formation productive or poténtia11y productive of fossil
fuels or helium gas, and to prevent the discharge of any fluids
or gases or disposition of substances harmful to the environ-
ment by reasons of drilling, operation, maintenance or abandon-
ment of geothermal resource wells (A.R.S. 27-652)."
The 011 and Gas Conservation Commission consists of'six members, of which
five are appointed by the Governor with Senate consent. The State Land
Commissioner serves as an ex-officio member,
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b) Application Procedures

Before engaging in producing a well on State, Federal, Indian or
private Tand, a person must file with the commission a surety bond in
the amount of $5000 for each well or $25,000 as a blanket sum for all wells.
This surety bond would be conditioned as to the following:
1) Compliance with all statutes, rules and regulations.
2) Plugging and abandoning the well as approved by the commission.
In addition to the bond the following three items must be filed with the
commission in order to obtain a permit to drill:
1) an application (form G-3),
2) a $25 filing fee for each well,
3) a surveyor certified plat which shows the exact acreage or legal

subdivisions allotted to the well.
Once the above procedures are carried out in compliance with the laws, a
permit to drill is issued by the commission. Mr. William E. Allen,
Director of Enforcement Section of the 0il1 and Gas Conservation Commission
estimates it would take only one to two weeks for the commission to issue
this permit. Drilling operations must commence within 90 days of the
issuance of the permit or the permit becomes null and void (unless an exten-
sion in writing is granted by the commission). If violations occur on the
part of the permit holder, the commission may order the holder to cease
further work and after a notice and a hearing, the permit holder may be
ordered to plug and abandon the well. Only after certain requirements have
been compiied with, will the commission authorize a change in location of
the well.
10




c)

Drilling of the Well

In drilling the well, the parties involved must comply with all

technical and environmental conditions and restrictions as set forth by law.

Every person drilling or operating a well must post in a conspicuous place

(not more than 20 feet from the well) a sign stating the following:

1)
2)
3)

d)

name of well,
location of well by quarter-quarter-quarter, section, township and range,

the state's drilling permit number.

Reports

The following types of reports pertaining to geothermal wells must be

filed with the 041 and Gas Conservation Commission:

1)

Well Completion Report (form G-4)

Report must be filed with the commission within 30 days after completion
of the well.

Injection Project Report (form G-8)

Report would contain information on amount of geothermal resources
produced, volumes of substances injected and other information

as called for by the commission. Report must be filed on or before
the 20th day of the next succeeding month.

Monthly Producer's Report (form G-6)

Such report must be filed on each producing lease within the State
for each calendar month. Report must be filed on or before the 25th
day of the next succeeding month.

Geothermal Purchasers Monthly Report (form G-7)

Each purchaser or taker of a geothermal resource must file the report
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detailing acquisition and disposition of all geothermal resources

taken by such person during that month.  Report must be filed on or

before the 20th day of the next succeeding month.

Processor's Report (form G-7)

Each plant operator processing a geothermal resource must file a report

of the geothermal resource's proceeds during the preceding month.

The report must detail:

i) Particulars of the geothermal resources received at the plant

ii)  Particulars of the products derived from such geothermal resources
and the disposition thereof.

The report must be filed not later than 20th day of each month.

An Organization Report (form G-1)

Mustrbe filed immediately. Every person acting as principal or as agent

for another or who is independently engaged in the drilling, operation,

production, storage, transportation, refining, reclamation, treating,

marketing, processing of or scientific exploration for geothermal

resources must file an organization report immediately with the

commission.  The report must contain the following information:

i) Names and addresses of the business, the directors and principal
officers.

ii) State where incorporated. If a foreign corporation, name of its
Arizona agent and date of permit to do business in Arizona.

iii) The plan of organization.

If any of the above information changes, a supplementary report must

be filed immediately.
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e) Technical and Environmental Drilling Conditions - 0il and Gas

Conservation Commission

o
~

Spacing of Wells

The Commission must approve all well-spacing programs or prescribe

modifications to programs.

ii) Pit for Clay, Shale and Drill Cuttings
An earthen or portable pit must be provided (prior to drilling
operations) in order to assure a supply of mud-laden fluid to
confine oil, gas, water, etc., to its natural stream.

iii) Sealing off Strata
Any oil, gas and water above the producing horizon shall be confined
to their respective stratum and shall be sealed or separated in
order to prevent their contents from passing into another stratum.

iv) Surface Casing Requirements
In areas where pressure and formations are unknown, sufficient
surface casing shall be run to reach a depth below all reasonably
known estimated fresh water levels, to prevent blow-outs or
uncontrolled flows, Surface casing shall be set in through an
impervious formation and shall be cemented by the pump and plug
or displacement method.

V) Defective Casing or Cementing
The operator shall notify the commission if any well appears
to have defective casing, faulty cementing or corroded casing
that will permit or create underground waste.

vi) ‘Blow-out Prevention

Any person drilling a well for geothermal resources in an area

13



vii)

viii)

ix)

xi)

xi1)

where fluids, gases or steam under high pressure are known to exist,
shall case (in a watertight manner) the bore hole to a depth suf-
ficient to protect against surface cratering in the event of blow-out.
Pulling OQutside Strings or Casings

When pulling outside strings of casing from the well, the space
outside the casing left in the hole shall be Teft full of mud-

laden fluid or cement to seal off each fresh and salt water stratum.
Deviation of a Hole

Unless the operator receives permission from the commission, no
drilling well may be directionally deviated from its normal course
except where necessary to straighten the hole, sidetrack, junk or
correct other mechanical difficulties.

Shooting and Chemical Treatment of Wells

The commission sha11‘be notified if injury results to the producing
formation, casing or casing seat as a result of shooting or treating
a well,

Noise Abatement

The operator shall minimize noise when conducting air drilling opera-
tions or when the well is allowed to produce while drilling.

Fires, Leaks and Blow-outs

The commission shall be immediately notified of all fires,

breaks or leaks in the well.

Casing and Cementing of Injection Wells

Wells used for injection shall be cased with safe and adequate

casing or tubing in order to prevent leakage.

14




xiii)

xiv)

XV)

Pollution and Surface Damage

The owner or operator shall take all precautions to avoid poliuting
streams, polluting underground water, and damaging soil. If any
deleterious substances cannot be treated or destroyed by the usual
method, then other methods of disposal (approved by the commission)
shall be used.

Disposal of Brines and Salt Water

Commission regulations must be followed in the disposal (either by
injection or disposal in earthen pits) or brines and salt water.
Environmental Protection

The commission shall require operations to be conducted so asknot
to poliute land, water or air, pollute streams, damage the surface
or pollute the underground water of the land or of neighboring
lands.,  Federal and State air and water quality standards will be
followed unless more stringent requirements are stipulated by the
commission., Plans for disposal of well effluents must take into
account the effect on groundwaters, streams, plants, fish and
wildlife and their populations, atmosphere, or any other effects

which may contribute to pollution.

1.2.7 Research and Development

The Bureau of Geology and Mineral Technology (established by the

Legislature in 1977) provides technical assistance in the area of geothermal

resource assessment and development. The Bureau's primary functions are

15



scientific investigation and public service activities comparable to those
conducted by geological surveys and mineral experimental stations in other
states, and are currently achieved through activities such as the following

research and service programs:

a) Development and dissemination of technical and nontechnical information
in the following manner:
By individual contact; through the publication of maps, bulletins,
circulars, and the quarterly newsletter FIELDNOTES; and through contri-
butions to professional publications and conferences sponsored by other

scientific agencies and societies.

b) Conduct original field and laboratory investigations of various geologic

mineral resource and mineral and mining technology matters.

c) Maintaining a working library that is available for public use.

The Arizona Geothermal Project is under the auspices of the Bureau
of Geology and Mineral Technology. The geologists, under the direction
of Richard Hahman Sr., are responsihle for resource evaluation, delineation
and characterization of geothermal reservoirs, as well as with outreach
programs. The commercialization planning team, under the direction of
Dr. Don H. White, is responsible for all planning aspects including analyses
of Arizona's economy, population growth, energy resources and possible appli-
cations for geothermal energy.
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1.2.8 Information Programs

The Arizona Solar Energy Commission is the State Agency that serves
in an information dissemination capacity. The Solar Energy Commission
collects, analyzes and provides information and data relating to solar

energy technology and other renewable energy sources.

1.2.9 Taxation

The State Department of Revenue grants two types of tax deduction
for geothermal development. The two types of tax deductions which the
Department recognizes are for development expenses and for exploration
expenses. Expenses paid or incurred for the development of a geothermal
resource qualify for a deduction of the full amount from gross income or
charge to a capital account. Expenses incurred or paid for exploration shall
qualify for a deduction not to exceed $75,000 before computing net income.
Exploration refers to amounts of money paid for ascertaining the existence,
Tocation, extent or quality of any deposit. This does not apply to improve-

ment, of property.

1.2.10 Revenue Bonding

According to statute, a municipal corporation may issue and sell general
revenue and tax secured bonds to finance a utility undertaking. The bond
interest rate must not exceed nine percent per annum (A.R.S. 9-512),

The Arizona Constitution requires an election for the sale of all bonds
if the indebtedness of the issuing governmental entity exceeds four percent
of the taxable property within the aforementioned governmental entity. A
majority of the voting electors must approve the sale. A municipality may not
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become indebted to an amount exceeding ten percent of such taxable property

(as shown by the last assessment roll) except if an election is called and a

majority of the voting electors allow the municipality to become indebted to

a larger amount. Under no circumstances shall this amount exceed an addi-

tional 15 percent (Article 9, Section 8). When calling for an election upon

the question of the issuance of bonds, the governing body must state the
following:

a) Maximum amount of bonds to be issued,

b) Purpose for which the bonds are to be issued.

c) Maximum rate of interest which the bonds are to bear.

d) A brief statement of fact showing that the bonds will be payable solely
from revenues unless the bonds are to be tax secured bonds, in which case
the order and call shall state that the bonds shall be payable from
revenues and shall additionally be payable from taxes levied upon all
taxable property in the municipality.

e) Date on which election is to be held.

f) Place where votes may be cast.

g) Hours the polling place will be open.

The order and call of election shall be published in full at Teast once, and

not less than 15 nor more than 30 days prior to the e1ect10h, (A.R.S. 9-524),

The bonds which may be in one or more series, may be payable at such
medium of payment, and shall be executed in such manner, and in such maturities

(not to exceed 30 years) as prescribed by the governing body (A.R.S. 9-529).

The governing body shall call for bids by giving notice in a newspaper
of general circulation at least once a week for two successive weeks 1in cities
with a population of 15,000 or more, or once a week for four successive
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weeks in all other cities and towns. The bids shall be for the entire
bond issue unless the governing body allows for bidding in parcels less

than the entire bond issue (A.R.S. 9-529),

1.2.11  Incentives

The Department of Revenue offers a depletion allowance for geothermal
resources. In computing net income, a geothermal resource qualifies for a
reasonable allowance for depletion and depreciation of improvements. The
Department of Revenue has established rules and regulations for implementing
the depletion allowance. General rules are as follows: In cases of leases,
deductions shall be equitably apportioned between lessor and lessee. In cases
of geothermal resources, the depletion allowance shall be 27.5% of gross
income less rent or royalties. The allowance shall not exceed 50% of net

income computed before the depletion allowance.

1.2.12 District Heating and Cooling

District heating and cooling can be described as follows: Boilers
and refrigeration equipment are located at a central plant; water is then
circulated through the boilers or chillers depending on whether heating or
cooling is necessary (it is possible to mix water from the different devices
to obtain optimum temperature control); 1in the case of a geothermal plant,
a heat exchanger between the geothermal water and circulating water would take
the place of the boilers; the refrigeration equipment would also be energized
by the hot geothermal water; the temperature controlled water would then be
sent through an insulated piping network to the individual users; the users
would be metered in the same fashion as they are for electricity or regular water.
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According to Article XV of the Arizona Constitution, "A11 Corpora-
tions (other than municipal) engaged in furnishing hot or cold air or steam
for heating or cooling purposes shall be deemed as public service corporations",
They therefore fall under the Jjurisdiction of Arizona's Corporation Commission
and consequently must comply with all rules and regulations as set forth
by the commission (for details, refer to the section on the Corporation
Commission). This compliance would include obtaining a Certificate of Conven-
jence and Necessity in order to service an area with heating and cooling.
The State, by issuing such a certificate, assures the utility of a legal
monopoly, providing the utility will make adequate investment and render
competent and adequate service.

The requirement J¥ a certificate poses a problem to a new developer
interested in using geothermal for district heating and cooling as most of
the populated areas in the State have existing certificated utilities.
They therefore have the legal monopoly which is granted only once for each
area of the state by the Arizona Corporation Commission.

Two viable alternatives exist in the use of geothermal for district
heating and cooling purposes. First, geothermal district heating and
cooling could be developed by an existing utility without the need to apply
for an additional Certificate of Convenience and Necessity. Thus the
potentially time consuming and expensive process involving the Corporation
Commission could be avoided. An existing utility would also have the
finances to develop such a system. Secondly, geothermal district heating
and cooling could be developed by a municipality (any incorporated city or
town) or a special district. Under this approach, the Corporation Commission
would have no regulatory jurisdiction.  Such development would be regulated
by the elected members of the municipality or district. "By law, municipalities
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may issue and sell bonds to help finance the construction, purchase
or lease of a utility (A.R.S. 9-514). Municipalities may also acquire land

for such purposes through Eminent Domain, acquisition or condemnation.

1.2.13 Water Rights and Usage

Geothermal resources have been given special exemptions from Arizona
water Taws. Arizona Revised Statutes 27-667 reads:
a) Geothermal resources and their development shall be exempt from the water
laws of this State unless:
1) such resources are commingled with surface waters or groundwaters of
this State; or
2) such development causes impairment of or damage to the groundwater
supply.
b) In the development of geothermal resources, any well drilled to obtain
and use groundwater, as defined in section 45-301, shall be subject to
the water laws of this State.
c) An operator shall notify the Arizona Water Commission of any well which is
drilled or abandoned. The Commission may prescribe rules and regulations

relating to the disposition of abandoned wells.

1.2.14 State Environmental Regulations

In addition to Federal environmental regulations and the 0i1 and Gas
Conservation Commission's geothermal environmental regulations relating to
disposal of brines, injection, and noise abatement (see section on 0il and
Gas Conservation Commission), the State also regulates the following:
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a) Hazardous Waste Disposal
The Sanitation Department of the Arizona Department of Health
Services currently requires no permit for hazardous waste disposal,

but may require thé wastes to be treated, neutralized or rendered harmless.

b) Sulfur Dioxide Emission
T. Maximum allowable annual arithmetic mean shall be 80 mg per cubic
meter.
2. Maximum allowable 24 hour concentration for sulfur dioxide (S0»)
shall be 365 mg per cubic meter (not to be exceeded more than once
a year).
3. Maximum allowable 3 hour concentration for SO shall be 1300 mg per

cubic meter (not to be exceeded more than once a year).

c) Air Pollution Control Equipment
A permit is required from the Department of Health Services for
construction of a major source or alteration of a major source if said source

is equipped with air poliution control equipment.

d) Archeological Disturbance

Prior to making improvements on land in an archeological area, an
archeological survey and report must be submitted to the Arizona State-
Historic Preservation Officer of the State Parks Board. He must then deter-
mine that there wbu1d be no disturbance of the archeological area before
issuing an archeological clearance.
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e) County/Municipal Regulations
Arizona's county and municipal governments generally follow the

environmental guidelines as set forth by the Federal and State governments.

1.3 STATE GOVERNMENT AND PROPOSED OR PENDING LEGISLATION

1.3.1 Organization of the State Legislature

Legislative Committees have prime responsibility for geothermal
development and regulation. A general organizational chart of the Arizona
State Legislature is shown in Figure 1. The 16 standing committees 1in the
House and 11 committees in the Senate serve as major forums for the delibera-
tions on the bills., The key committee for geothermal matters in the House
is the 15-member Natural Resources and Energy Committee, while the Senate
has a 9-member Natural Resources Committee.

No legislative committee in Arizona is specifically charged with
responsibility for overseeing of geothermal development and regulation.
However, some overseeing is carried out as part of the annual process of
the Appropriations Committees of both houses and by the Joint Legislative

Budget Committee.

1.3.2 Proposed or Pending Legislation

The regular session of the Arizona State Legislature convenes on the
second Monday in January each year. The last day for submission of bills
is 29 days after the start of the session. The year 1980 marks the beginning
of the second regular session of the 34th Legislature. It appears unlikely
that legislation relating to geothermal development will be introduced in
this session.
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HOUSE OF REPRESENTATIVES

(60 members)

SENATE

(30 members)

Majority Minority Majority Minority
Organi- Organi- Organi- Organi-
zation : zation : zation : zation :
Speaker Leader The President Floor Ldrn
Majority Floor Ldr Legislative Maj. Ldr. Min. Whip
Leader Min. Whip Council Maj. Whip

Maj. Whip ‘

Joint

L. Legislative —

Budget
16 Standing Committees Committee 11 Standing Committees
Agriculture (15 members) Agriculture (9)
Appropriations (15) | Auditor = Appropriations (14)
Banking & Insurance (15) . Gemeral Commerce & Labor (9)
Commerce (15) Education (9)

. X Library & .

Counties & Munie. (15) N Archives L Finance (9)
Education (15) Government (9)

Health, Welfare
& Aging (9)

Judiciary (9)

Environmental Affairs (15)
Government Operations (15)
Health (15)

Human Resources (15)
Judiciary (15)

Natural Resources
& Energy (15)

Professions, Occupations |
& Tourism (15) |

Rules (15)
Transportation (15)
Ways & Means (15)

Natural Resources (9)
Rules (9)

Transportation (9)

Figure 1 : GENERAL ORGANIZATION CHART OF THE ARIZONA STATE LEGISLATURE (%)

* Staff members are attached to most of the subdivisions of the
Legislature, but are not shown here for the sake of simplicity.
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1.4 APPLICABLE STATE REGULATIONS

1.4.17 Arizona Corporation Commission

The Arizona Corporation Commission is a Constitutional body provided
for in Article XV of Arizona's Constitution. The statutes that pertain
are embodied in Title 40 A.R.S. and the rules and regulations pertaining
to the commission are embodied in Title 14 of the Arizona Administrative
Rules and Regulations. Article XV of Arizona's Constitution states that:

"A11 corporations (other than municipal) engaged in furnishing

gas, oil or electricity for light, fuel or power or in

furnishing for profit, hot or cold air or steam for heating

or cooling purposes shall be deemed as public service corpora-

tions."

The Corporation Commission has regulatory and enforcement authority over

such public service corporations. Their function is to regulate public
utilities in a manner that is just, reasonable and beneficial to ensure

the continuation of a quality service to the people of Arizona while allowing
the public utility corporations to earn a fair rate of return on their invest-
ment pursuant to the laws and constitution of Arizona.

According to statute, a public utility corporation shall not begin
construction of a plant without first having obtained a Certificate of Public
Convenience and Necessity from the commission (A.R.S. 40-281). This certi-
ficate delineates the specific areas to be served by the utility. The commis-
sion sets the conditions of the certificate; for instance, the commission
can determine whether a utility can serve solely as a wholesaler (sell their
electricity to an existing utility who in turn sells it to the consumer) or
if the electric utility can serve as a retailer and sell directly to the
consumer. In order to obtain a Certificate of Public Convenience and Necessity,
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the corporation must submit an application and all necessary information to

the commission which in turn sets a hearing date when the new utility must
prove that it will be able to offer quality utility service to their customers.
The commission then decides either to issue a certificate or not to issue.

The estimated minimum time involved for issuance 1is four to six months, but
controversial cases may involve indefinite time periods.

The Corporation Commission prescribes rates for public service
utilities. By law, Arizona is a "fair value" state. That is to say that
pubTic utilities are assured of making a fair rate of return on their invest-
ments. The rate-setting process involves an accounting audit and engineering
studies by the commission. The fair value rate is then debated at commission
hearings. The ultimate decision of what rate the utilities may charge their
customers rests with the commissioners. In order for an existing utility to
receive a rate increase from the commission, hearings are held and the utility
must prove that they need the rate increase. The commissioners then decide
for or against the rate increase. The estimated minimum time involved in
obtainng a rate increase is eight to nine months.

Financial approval also rests with the Corporation Commission.
According to statute:

"The power of public service corporations to issue stock and stock

certificates, bonds, notes and other evidences of indebtedness,
and to create liens on their property located within Arizona is
a special privilege, the right of supervision, restriction and
control of which is vested in the state and such powers shall be
exercised by the Corporation Commission (A.R.S. 40-301)."
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This financial approval also entails an application and hearing process.
Estimated minimum time periods involved in obtaining commission approval

on financial matters are three to four months.

1.4.2 Power Plant and Transmission Line Siting Committee

The Power Plant and Transmission Line Siting Committee was established
by the Arizona State Legislature in 1971 and operates under the auspices
of the Corporation Commission. The purpose of the committee is "to provide
a single forum for the expeditious resolution of all matters concerning
the location of electrical generating plants and transmission lines in a
single proceeding to which access will be open to interested and affected
individuals, groups, county and municipal governments and other public bodies
to enable them to participate in these decisions." (4) The eighteen-member
siting committee consists of the following members:
a) State Attorney General {Chairman of committee)
b

State Land Commissioner

Chairman of the State Water Quality Control Council

(9}

[« R

Director of Department of Health Services

Director of the Game and Fish Department

[}

-+

Executive Director of the Office of Economic Planning & Development

=

)

)

)

)

) Executive Director of the State Water Commission
)

) Chairman of the Arizona Corporation Commission

)

i) Chairman of the Archaeological Department of the University of Arizona
j) Director of the State Parks Board
k) Executive Director of the Arizona Atomic Energy Commission
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1) Seven members appointed by the Arizona Corporation Commission to serve
for a term of two years of which two members shall represent incorporated
cities and towns, two members shall represent counties and one member
who shall be a registered landscape architect (A.R.S. 40-360-01).
The siting committee reviews applications for all proposed electrical generating
plants and transmission lines and determines their effect upon the environment.
The siting committee approves the project and the Corporation Commission then
affirms the Certificate of Environmental Compatibility (7).

Every utility planning to construct a plant, transmission line or both
in this state shall first file an application for a Certificate of Environmental
Compatibility with the commission, The application must be accompanied by
information relating to the proposed type of facilities and description of the
site, including the areas of jurisdiction affected and the estimated cost of
the proposed facilities and site (A.R.S. 40-360.03). In addition to the applica-
tion and information, a fee in the amount of $10,000 for a new proposed
plantsite and associated transmission line site must be paid to the committee,
(A.R.S. 40-360.90). This fee 1is used to pay the cost of reporting and
transcribing any hearings, expenses incurred by committee members, cost of
studies and consultant fees (A.R.S. 40-360.10).

Upon filing of the application, the siting committee sets a time and
place of hearing. At such hearing, the committee will either approve or deny
the issuance of the Certificate of Environmental Compatibility depending on the
suitability of the plant site or transmission Tine with the environment. In
determining whether or not to issue a certificate, the committee considers
the following factors:

a) Existing plans of the State, local government and private entities for
other developments at or in the vicinity of the proposed site.
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b) . Fish, wildlife and plant life and associated forms of 1ife upon which
they are dependent.

c) Noise emission levels and interference with communication signals.

d) The proposed availability of the site to the public for recreational
purposes, consistent with safety considerations and regulations,

e) Existing scenic areas, historic sites and structures or archaeological
sites at or in the vicinity of the proposed site,

f) The total environment of the area.

g) The technical practicability of achieving a proposed objective and the
previous experience with equipment and methods available for achieving
a proposed objective.

h) The estimated cost of the facilities and site as proposed by the appli-
cant and the estimated cost of the facilities and site as recommended
by the committee.

i) Any additional factors that require consideration under applicable Federal
and State laws pertaining to any such site (A.R.S. 40-360.06).

Figure 2 details the decision-making process of the Power Plant and

Transmission Line Siting Committee (8). The estimated minimum time period

involved in the issuance of a certificate is four to six months.

1.4.3 Arizona Department of Transportation

The Arizona Department of Transportation (ADOT) has jurisdiction over
the use of State highway lands for utility Tines. An encroachment permit
is necessary prior to the use of or crossing of State highway rights of way
with utility lines such as power lines, water mains and sewage pipes. In
order to obtain an encroachment permit, the following information must be filed:
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A_ Utility decision to construct

}

B. Director of Utilities Division ACC

'

Promptly to

|

C. Chairman of PP & TLSC

!

4

10 days
Set time & place of hearing

l 180-day

v Time Limit
30-60 days

D. Hearing by PP & TLSC

!

Committee Issues Certificate -e

!

5 days

!

E. Arizona Corporation Commission

30-60 days 15 days
Affirm and Approve Appeal by party to proceeding
Certificate
30-60 days
§
]

Affirm, Modity, Issue Certificate

l—.s Courts for Review

Figure 2: PP & TLSC Decision-Making Process
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a) application, b) specific plans, and c) other information deemed necessary
by ADOT. There are no filing costs involved and the estimated time of
issuance is one to two months.

Arizona Department of Transporation also requires oversized vehicle
permits prior to operating oversized or overweight vehicles on State highways.
Any operator of a vehicle over 13 feet 6 inches in height, 8 feet wide, 65 feet
in length or 80,000 1bs. (non-reducible load) must obtain an oversized vehicle
permit. The cost is $10.00 for the permit and it is good for three days.

The estimated time of issuance 1is several days.

1.5 COUNTY AND LOCAL AGENCIES AND REGULATIONS

1.5.1 County Franchises

Arizona County Boards of Supervisofs have jurisdiction over issuing
franchises for use of county right-of-way for utility poles, transmission
lines, etc. The process generally involves submitting an application for
franchise along with a specific plan. The Board then conducts hearings and
the application is either approved or denied. The costs and time periods
involved vary according to the county. Generally, a two to three month

time period can be expected.

1.6 TABULATION OF PERMITTING AND REGULATORY REQUIREMENTS

The following tables include a summary of the State and local regulatory
requirements necessary for developing a geothermal resource in Arizona:
Table 1: State Permitting and Regulatory Requirements
Table 2: County Permitting and Regulatory Requirements
Table 3: Municipal Permitting and Regulatory Requirements
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TABLE 1:

STATE PERMITTING AND REGULATORY REQUIREMENTS

State Agencies

Permit or Function

Required Prior to

Estimated Time
for Issuance

Notes

1.

et

State Land
Department

0i1 & Gas
Conservation
Commission

Corporation
Commission

Lease State Lands

Commercial Lease

Purchase State land

State Right-of-Way

Well Drilling
Permits

Injection Permit

Certificate of
Public Convenience
and Necessity

Exploring or using
State lands

Placing improvements
on State lands

Improving State land

Using State right-
of-way

Drilling of wells

Injecting any sub-
stance into a geo-
thermal resource

Constructing a
power plant

5-6 months

4-6 months

8 months -
1 year

2 months

1-2 weeks

2 months

8-9 months

Competitive
bidding procedure

Commercial lease

is necessary for
improvements such

as power plant, etc,

Improvements on
State Tand are
permissible only
if land is pur-
chased from State
or if comm2rcial
lease is obtained.

Necessary prior to
crossing State
right-of-way with
utility poles,
transmission lines
or water mains,

Involves exten-
sive hearings
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TABLE 1 cont

State Agencies

‘Permit or Function

Required Prior to

Estimated Time
for Issuance

Notes

3. Corporation
Commission

4, Power Plant
and Trans-
mission
Line Siting
Committee

5. Department of
Transporation

6. Department of

Health Services

Financial Approval

Rate~Setting

Certificate of
Environmental
Compatibility

Encroachment
Permit

Oversized Vehicle
Permit

Operating Permit

Constructing a
Power plant

Sale of electricity

Constructing a
power plant

Using State
highway lands

Using State high-
way for oversized
or overweight
vehicles

Operating a power
plant

3-4 months

Variable

4-6 months

1-2 months

3-5 days

30 days

Involves exten-
sive hearings

“Fair Value
Doctrine" is
used in rate-
setting

This 18-member
committee deter-
mines what effect
a proposed power
plant will have
on the environ-
ment.

Necessary prior

to use of State
highway lands

for utility poles,
transmission lines
or water mains.

Necessary prior to
use of State high-
way for oversized
or overweight
vehicles

Operating of a
plant that pollutes
over a specified
amount
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TABLE 1 Cont

State Agencies

Permit or Function

Required Prior to

Estimate Time
for Issuance

Notes

6. Bureau of
Water Quality

Bureau of Air
Quality

7. State Parks
Board

National Pollutant
Discharge Elimina-
tion System Permit

Class A or B
Installation Permit

Archeological
Clearance

Discharing anything
into an existing
body of water

Installing all
air pollution
control devices

Nisturbing an
archeological area

2-6 months

30 days

Variable

This is a Federal
permit but is
processed and
enforced on the
State level
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TABLE 2:

COUNTY PERMITTING AND REGULATORY REQUIREMENTS

County Agencies

Permit or Function

Required Prior to

Estimated Time
for Issuance

Notes

1.

County Board
of Supervisors

County Recorder

County Planning
and Zoning
Department

County Health
Department

County highway
Department

County
Assessors Office

Lease County Land

County Franchise

Record Lease Sales

Zoning
Building Permit
Environmental Permits

Waste Disposal Permit

Oversized Vehicle
Permit

Property Tax Rate

Explorating or using
county land

Using county
right-of-way

Exploring

Depends on county
zoning ordinances

Constructing

Constructing

Using the building

Using county
right-of-way by
oversized or over-
weight vehicles

2-3 months

2-4 months

1-2 days

Variable

Several days to
several weeks

Variable

1 month

Several days

Not all counties
have land for lease

Necessary prior to
crossing county
right-of-way with
utility poles,
transmission lines,
or water mains

In conjection with
State and Federal
standards

Not required in all
14 Arizona counties

Tax rate is set
annually by each
county. Property tax
rates in Arizona vary
depending on what
school district the
property is in.
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TABLE 3: MUNICIPAL PERMITTING AND REGULATORY REQUIREMENTS

City or Town
Agencies

Permit or Function

Required Prior to

Estimated Time
for Issuance

Notes

1. Mayor and
Council

2. City or Town
Planning and
Zoning
Department

Lease Municipal Land

Franchise

Zoning

Building Permits

Exploring or using
municipal Tand

Us ing municipal
right-of-way

Depends on city or
town zoning
ordinances

Constructing

2-3 months

Variable

Variable

Several days
to several weeks

Not all cities or
towns have land
for lease

Necessary prior to
use of municipal
right-of-way for
utility poles,
transmission lines,
or water mains
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2.1

SECTION 2: FEDERAL RULES AND REGULATIONS

PRINCIPAL FEDERAL AGENCIES

Bureau of Land Management, Arizona State Office, 2400 Valley Bank Center
Phoenix, Az 85073
Linda Kipp - BLM land leasing, (602) 261-4774

The Bureau of Land Management leases BLM land for geothermal development.

U.S. Forest Service, Regional Office, Federal Building 517, Gold Avenue
S.W., Albuquerque, NM 87102, (505) 766-2401

The U.S. Forest Service leases U.S. Forest Service land.

United States Geological Survey, 345 Middlefield Road, Menlo Park, Ca 94025,
Reid T. Stone - Area Geothermal Supervisor, (415) 328-8111 ext 2841,
The U.S. Geological Survey issues permits for drilling, injecting, and

other surface disturbing activities on Federal land.

Environmental Protection Agency, Regional Office, 215 Freemont Street,
San Francisco, Ca 94105, (415) 556~2320.

The Environmental Protection Agency issues environmental permits.

Geo-Heat Utilization Center, Oregon Institute of Technology,

Ktamath Falls, Oregon 97601

Gene Culver - (503) 882-6321

The Geo-Heat Utilization Center of OIT provides geothermal technical
assistance to the general public, industry, DOE contractors, and
Federal and State/local government agencies.
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f)

Farmer's Home Administration, 230 N. 1st Ave., Room 3433, Phoenix,
Arizona 85025, (602) 261-6701
The Farmer's Home Administration grants Community Facility and

Business and Industrial loan/loan guarantees.

U.S. Department of Housing and Urban Developments, One Embarcadero Center,
Suite 1600, San Francisco, Ca 94111

Henry Dishroom - Area Manager, (415) 556-2238

HUD grants Community Development Block Grants, Comprehensive Planning

Assistance Grants, and UDAG Grants,

Department of Energy, San Francisco Operations Office, 1333 Broadway,

Oakland, Ca 94612,
Hilary Sullivan - Coordinate of PON and PRDA Program and National Energy

Conservation Policy Act Grants, (415) 273-7943,
Ken Bromberg, Geothermal Loan Guaranty Program, (415) 273-7151,
The Department of Energy offers financial assistance for geothermal

programs .

Small Business Administration, 3030 North Central Avenue, Phoenix,

Az 85012, (602) 261-3611.

The Small Business Administration grants loans and loan guarantees

for energy saving projects.
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2.2 FEDERAL PROCEDURES AND POLICIES

2.2.1 Federal Leasing Procedures

The foundation of the Federal geothermal leasing program is the
Geothermal Steam Act of 1970 (84 stat. 15663 30 USC 1001-1025). The Act
authorizes the Secretary of the Department of Interior to dispose of Federal
lands to develop geothermal steam found within public, withdrawn, and acquired
land. The Department of Interior has assigned the responsibility for geo-
thermal Teasing to two of its agencies, the Bureau of Land Management (BLM)
and the U.S. Geological Survey (USGS). For the purpose of lease administra-
tion, geothermal resources and by-products are defined as follows:

a) "Geothermal resources" means geothermal steam and associated geothermal
resources which include: (1) all products of geothermal processes
embracing indigenous steam, hot water and hot brines; (2) steam and
other gases, hot water and hot brines resulting from water, gas, and other
fluids artificially introduced into geothermal formations; (3) heat or
other associated energy found in geothermal formations; and (4) any
by-products derived from them.

b) "By-product" means (1) any mineral or minerals (exclusive of oil, hydro-
carbon gas and helium) which are found in solution or in association
with geothermal steam and which have a value of less than 75% of the
value of the geothermal steam or are not, because of quantity, quality
or technical difficulties in extraction and production of sufficient
value or warrant extraction and production by themselves, and (2)
commercially demineralized water, (84 stat. 1566; 30 USC 1001-1025).

The maximum acreage allowed per lease is 2,560 acres and the minimum
acreage allowed per lease is 640 acres. A single lessee may hold a maximum
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of 20,480 acres per state. The terms of the lease are for a primary term of
10 years and as long as steam is produced in paying quantities, up to an
additional 40 years. If the lease is producing at the end of this forty

year period, another forty year term may be allowed. The annual rental

rate is a minimum of one dollar per acre per year for the first five years.
Beginning with the sixth year, the rental rate escalates at the rate of one
dollar per acre per year until commercial production is achieved. The royalty
rate is between 10 and 15% of the value of the steam upon production.
By-products from production are subject to a royalty rate of not more thén

five percent. The specific royalty rate is set by the USGS (11).

There are two basic leasing processes on Federal lands: competitive
and non-competitive. The competitive process is used when the land in
question is in a "Known Geothermal Resource Area" (KGRA). A KGRA
is defined as:

"An area in which the geology, nearby discoveries,

competitive interests, or other indices would, in the

opinion of the Secretary, engender a belief in men who

are experienced in the subject matter that the prospects

for extraction of geothermal steam or associated geother=-

mal resources are good enough to warrant expenditures of

money for that purpose (43 CFR 3200.0-5 K)."

The USGS is responsible for the classification of lands as KGRA's. They
delineate KGRA's by information available or by the overlapping of several
Tease applications thus proving competitive interests.

If an area up for lease is part of a KGRA, it is subject to competitive

bidding, Tracts within a KGRA may be put up for competitive leasing either
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by nominations from the public or by the BLM's own initiative. The applicant
files a lease request with the BLM and they in turn forward it to the USGS
who analyze the request to determine if it qualifies as a KGRA. The surface
management agencies (BLM, USGS, Forest Service and Fish and Wildlife) then
assess the environmental impact, and if deemed necessary, they complete an
Environmental Impact Statement (EIS) and circulate it to other agencies

and the public. If the EIS is acceptable, the BLM (with the approval of

the Secretary of Interior) publishes a notice of a Tease sale in a newspaper
of general circulation in the area where the land is Tocated. This notice
must contain information regarding time and place of sale, description of

the lands, procedure for submitting bids, terms and conditions of the sale,
and the royalty rates as determined by USGS. A separate sealed bid is
required for each lease along with half of the bid amount and a statement

of qualifications. Leases are offered to the "highest responsible qualified

bidder." The Secretary of the Interior has the right to reject any and all bids.

If a lease is granted, before it is issued, the successful bidder must file
a $50,000 statewide bond or $150,000 nationwide bond to insure lease compliance
and to indemnify damages.

If the land to be leased is not part of a KGRA, it is subject to
non-competitive leasing. In this process, an application (along with a $50
filing fee and the first year's rent) must be submitted to BLM in a sealed
envelope. The date of filing is stamped on each application. BLM in turn
forwards the application to USGS at which point they analyze it to determine
that the lands are not a part of a KGRA. Once again, the surface management
agencies assess the environmental impact. Leases are then awarded (at the
discretion of the Secretary of Interior) on the basis of priority according
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to the filing date stamped on each application. As in competitive lease
procedures, the surety bond must be filed before the lease is issued.
Periods in excess of two years are realistic in obtaining a Federal
land lease. This is due to the lengthy processes involved in assessing the
environmental impacts and drafting and circulating the EIS.
Figure 3 details the non-competitive Teasing process for Federal

Tands and Figure 4 details the competitive bidding process for Federal Tands.

2.2.2 Indian Land Leasing

Actions that relate to trust resources on Federal Tands ultimately
rest with the Secretary of the Department of the Interior. Accordingly,
the leasing of Indian lands for geothermal development has been assigned
to the Bureau of Indian Affairs (BIA) and the USGS. The BIA provides
technical and administrative assistance to the Indian Tribe in bid
publication, lease contract review, and operations monitoring.  USGS
evaluates any environmental assessments or impact statements and also provides
similar technical assistance. In addition, USGS has enforcement authority
in operation compliance of resource development, The individual Indian tribes
maintain a fair degree of flexibility in that they determine the terms of the
lease, for instance, rents, royalties, period of lease and whether a lease
will be sold by competitive or non-competitive bidding process. The time
periods involved in obtaining an Indian land lease for geothermal develop-
ment purposes depend on whether the BIA or other Federal agencies determine
that an EIS 1is necessary. In such cases, periods of two years or more
would be realistic in obfaining a lease. |
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It is possible to do pre-lease exploratory work on Indian lands.
This would require obtaining an exploration permit from the individual tribes
~involved. The terms of the permit (cost, length of permit, extent of explora-

tion work, etc) would be determined by the tribe.

2.2.3 Exploration and Development on Federal Land

The regulations relating to geothermal resources operations on Federal
leases are embodied in 30 CFR Part 270. The regulations are administered by
the USGS. Before permitting operations on leased Federal land, USGS shall
determine if the lease 1is in good standing; whether the lessee is authorized
to conduct operations; whether the operator has filed an acceptable bond; and
whether the operator has an approved plan of operation, notice of intent to do
exploratory work, sundry notices or other appropriate permit applications,

(30 CFR, Part 270.11).

Prior to commencing operations on the leased lands, the lessee must
first obtain the joint approval of a plan of operation from USGS and the
appropriate land management agency. The USGS also issues permits and
oversees operations on Federal land relating to:

a) The drilling and development of production wells.

b) The drilling and development of injection systems.

(@]

[aR

)
) Plugging and abandoning of resource wells.
) Construction of power plants.

)

Use of the resource for power production.

e
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2.3 FEDERAL INCENTIVES

2.3.1 Federal Geothermal Loan Guaranty Program

A major incentive toward the development of geothermal energy offered
by the Federal Government is the Federal Geothermal Loan Guaranty Program.
This program is under the auspices of the Department of Energy (DOE) and
has two main objectives:

a) To encourage and assist the private and public sectors to accelerate
development of geothermal resources by enabling DOE to minimize a
lender's financial risk that is associated with the introduction of
new geothermal resources and technology.

b) To develop normal borrower - lender relationships which will in time
encourage the flow of credit so as to assist in the development of
geothermal resources without the need for Federal assistance (9).

Under this program, DOE can guaranty a maximum of 75 percent of the
total project cost with the individual putting up the remaining 25 percent.
The maximum loan guaranty for a single project is one hundred million doliars.
The maximum guaranty for any single borrowér is two hundred million dollars.
The loans can be guaranteed up to 30 years. At present, DOE has authority

to guaranty a total of three hundred fifty million dollars.

Application Procedure - The application and supporting documentation may be

jointly submitted by the lender and borrower at which time a pre-application
conference with both will be conducted by DOE; or the borrower can apply alone
and have DOE help Tocate a Tender. Priority consideration will be given to
projects located at undeveloped geothermal resource areas, projects that show
promise of quickly resulting in geothermal applications, and projects that

use new technological advénces. The estimated time involved in the processing
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of an application is six months after a totally complete application 1is

received by DOE.

2.3.2 Program Research and Development Announcement

The purpose of the Program Research and Development Announcement
(PRDA) sponsored by DOE, is to provide an opportunity for interested
parties to propose site specific engineering and feasibility studies of
direct applications of geothermal energy. DOE's primary interest under the
PRDA Program is for studies covering a detailed analysis of engineering,
economic, and institutional factors associated with single-purrose or
multiple usage of geothermal heat in application areas such as industrial
and agricultural processing, mineral extraction and space/water heating
and cooling for commercial building complexes and residential development.
Results of these studies are expected to aid in selecting the Tocation and
design of possible follow-on applications experiments, help to identify
impediments to commercialization, and directly stimulate private development
of direct applications of geothermal energy. These PRDA studies are generally

funded 100% by DOE.

2.3.3 Program Opportunity Notice

The purpose of the Program Opportunity Notice (PON) sponsored by DOE,
is to provide an opportunity for interested parties to propose direct use
demonstration projects (field experiments) using geothermal energy. These
field experiments are needed to provide visible evidence of the profitability

of various direct heat applications in a number of geographical regions and to
demonstrate a variety of types of applications. These PON demonstration

projects are funded on a cost-sharing basis between the developer and DOE.
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2.3.4 Geothermal Energy Technical Assistance Program

The Geothermal Energy Technical Assistance Program, administered
by DOE, acts as an incentive by providing technical assistance to the general
public, industry, DOE contractors and Federal and State/local agencies on a
request basis. Specifically, the Technical Assistance Program offers a
maximum of 100 man hours of technical assistance in the following areas:
Resource definition,

a

Resource evaluation.

(9} o

o

)

)

) Engineering evaluations.

) Engineering preconceptual design.
)

Material technology.

e

2.3.5 National Energy Conservation Policy Act Grants

The Department of Energy has established grant programs (pursuant to

the National Energy Conservation Policy Act), subject to cost sharing require-
ments, to reduce consumption and associated costs of conventional energy
resources to schools, hospitals, buildings owned by units of local government
and public care institutions. This objective is to be achieved through several
means including financial assistance for:
1) Identifying improved operating and maintenance procedures.
2) ldentifying energy conservation measures, including solar energy or

other renewable source measures. (This does apply to geothermal energy).
3) Implementation, in the case of schools and hospitals, of selected energy

conservation measures.
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2.3.6 Farmers Home Administration (FmHA) Community Facility Loan

Farmers Home Administration (within the U.S. Department of Agri-
culture) is authorized to make Toans available to public entities (such
as municipalities, counties, special district, non-profit corporations,
etc) for the purpose of developing community facilities for public use in
rural areas and towns with populations of less than 10,000 people. The
funds may be used to acquire interest in Tland, leases, and rights of way
and to construct, enlarge, extend, or improve community facilities that
provide essential service to rural residents. The FmHA has not set maxi-
mum dollar amounts to be granted per project, however, any loan over two
million dollars must go to the national FmHA office for approval. The
maximum term on all Toans is 40 years. The interest rate is currently
5% on the unpaid principal. The FmHA will assist the applicant in making
the first determinations regarding engineering feasibility, economic sound-
ness, cost estimates, organization, financing and management matters in
connection with the proposed improvements. Applications may be obtained at
the Tocal county FmHA office. The estimated minimum time period involved

in receiving a loan is three months.

2.3.7 FmHA Business and Industrial Loan

The Farmers Home Administration is authorized to offer assistance to
further business and industrial development in rural areas. This assistance
is provided in the form of a business and industrial loan guarantee. The
Business and Industrial loans may be made in any area outside the boundary
of a city of 50,000 or more and its immediately adjacent urbanized areas with
population density of more than 100 persons per square mile. Priority will
be given to applications for projects in open country, rural communities and

towns of 25,000 and smaller.
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The basic purposes of this Toan guarantee program include developing
of financing business or industry, increasing employment, and controlling
or abating poliution. The loans can be used for the following purposes:
1) Financing business and industrial construction, conversion, acquisi-
tion, and modernization,
2) Financing purchase and development of land, easements, equipment,
facilities, machinery, supplies or materials.
3) Supplying working capital.
Any legal entity, including individuals and public and private organizations
may apply for the loan guarantee. FmHA will guarantee a maximum of 90% of
the loan. There are no maximum dollar amounts to be guaranteed per project,
however, any amount over one million dollars must be approved by the national
FmHA office. Repayment schedules vary according to what the loan money is
used for. Applications may be obtained at the local county FmHA office.
The estimated minimum time period involved in receiving a Toan guarantee is

three months.

2.3.8 Urban Development Action Grants - (UDAG)

The nature of the UDAG Program, sponsored by HUD, is to assist
severely distressed cities and urban counties to revitalize Tocal economics
and reclaim deteriorated neighborhoods through a combination of public and
private investments (approximately 3 private dollars to 1 UDAG dollar) in
projects of maximum benefit to low- and moderate- income persons and members
of minority groups. Those cities that are now eligible to apply for UDAG
funds are listed in the Federal Register, Vol. 44, No. 211, October 30, 1979.
It must be noted that other cities may become eligible for funds at a later
date.
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Priority will be given to projects with prospects of recapturing
the community's financial investment for recycling in other economic
development activities. Funding will be based on a "reasonable balance"
of residential, commercial, or industrial projects.

UDAG has a competitive application process, with application dates
of February and May for cities over 50,000 population and January and April
for cities under 50,000, The funding distribution is such that at least
25% of each year's appropriation will be set aside for these small communi-
ties with populations of 50,000 or less. Award announcements will be made

90 days after the first of the application month.

2.3.9 Community Development Block Grants

The nature of this program is to offer Federal aid to promote sound
community development. HUD awards "block" grants to local governments to
fund a wide range of community development activities. 1In this single,

flexible program, the block grants finance activities previously eligible

under separate categorical grant programs such as: Urban Renewal; Neighbor-

hood Development Grants; Model Cities; Water and Sewer Grants; Neighborhood

Facilities Grants; and Public Facilities Loans.

Metropolitan cities (population of at least 50,000) and qualified urban

counties (population of at Jeast 200,000) are guaranteed an amount called an

"entitlement". Smaller communities compete for the remaining "discretionary"

funds (3% of each year's appropriation goes into this discretionary fund).
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2.3.10 Comprehensive Planning Assistance Grants

The nature of this program is to offer grants to help State and local
governments finance comprehensive planning activities. A broad range of
planning and management activities is supported by these HUD grants of up
to two-thirds of the cost of a project. The comprehensive planning defined
by this program is an ongoing process by which.needs are determined and
long-term goals set for land use, housing and community facilities, and
proper weight given to human and natural resources, and the improvement
of the living environment. Those eligible to apply for thesz grants are
states, metropolitan clearinghouse, council of governments, Indian Tribal

groups or other governmental units having special needs.

2.3.117 Small Business Administration

The Small Business Administration (SEA), administered by the Federal
Government, offers new energy direct loan and loan guaranty programs as
incentives to aid in the development of energy saving programs. Geothermal
projects would therefore be included.

Under the loan guaranty program, the developer of a geothermal project
must apply to a bank for a Toan. The developer then applies for a loan
guaranty through the SBA. The SBA will guaranty 90 percent of a bank Toan
up to $500,000. The minimum time involved in obtaining a Toan guaranty
is two to three weeks.

Direct loans are offered through the SBA in cases where banks will not
Tend money. The maximum amount is $150,000. Time periods of approximately

two to three months can be expected in obtaining a direct loan through SBA.
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2.4 PENDING FEDERAL GEOTHERMAL ENERGY LEGISLATION

Various pieces of geothermal energy legislation are currently being

considered by Congress. They can be outlined as follows:

Geothermal Energy Omnibus Bills

S. 1330/H.R. 4471, S. 1388/H.R. 5187

Acreage Limit Increase

H.R. 740

Tax Credits

H.R. 3919, Title II

Omnibus Geothermal Energy Act

S. 932, Title VI

Geothermal Steam Act Amendments

H.R. 6080

Copies of these bills can be obtained by contacting the office of

one's U.S. Senator or Representative,

2.4,17 Summary of Pending Legislation

The following are the major geothermal provisions embodied in the

amendments to the Geothermal Steam Act (H.R. 740, H.R. 6080):
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H.R.
H.R.

740 - Incresed Acreage Limit to 51,200

6080

Narrow KGRA Criteria (Substantial Geological Indications of
Electric Potential)

Increases Acreage Limit to 51,200 Acres

Processing Time Goals for Leases and Permits

Federal Use Authorized

Exempts Developed Acreage From Limits

Free Use for Noncommercial Nonelectric App]ications
Relief from 10-Year Readjustment Authority
Grandfathering for Noncompetitive Lease Applications

The following are the major geothermal provisions embodied in

the Alternative Energy Tax Credits Legislation (H.R, 3919, Title II):

Residential Credit

Increased to 50%

Available to Builders

Heat Pumps Included (15% up to $2000)
Extended to 1990

Wells Specifically Eligible

Business Credit

Increased to 20%

Utilities Eligible

Extended to 1990

Refundable

Heat Pumps Eligible for 10% Credit

55



The following are the major geothermal provisions embodied in the
Synfuels Legislation (S. 932, Title VI):
- Reservoir Confirmation Loans ($750 Million), 90% Nonelectric, 50% Electric
- Reservoir Insurance ($100 Million)
- Direct Low-Interest Loans for Nonelectric Feasibility Studies, License
Applications, and System Construction ($50 Million)
- 90% Loan Guarantees for Municipals and Cooperatives
- Loan Guaranty Program Extended to 1989
- Use of GLGP by REA, HUD, SBA, FmHA Authorized ($50 Million)
- Expedited Loan Guaranty Processing
- Federal Buildings Program
- Expedited Geopreséured, Hot Dry Rock, and Environmental Control Technology
Programs
- Public Utility Regulatory Exemption Expanded to 140 MWe
It must be noted that these provisions are subject to amendment or
possible deletion by Congress. For the current status on these bills contact:
Arizona Geothermal Commercialization Team, Bureau of Geology and Mineral
Technology, 2045 N. Forbes Ave., Suite 106, Tucson, Arizona 85705,
(602) 626-4391,

2,5 ENVIRONMENTAL REGULATIONS

Federal Regulations - If a geothermal project is on Federal land or

involves Federal money, an Environmental Assessment and Environmental Impact
Statement will be required. The State of Arizona does not require Environ-
mental Assessments or Environmental Impact Statements.
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Air Pollution - EPA regulations require that if a facility discharges

more than 250 tons of hydrogen sulfide (HZS) annually, a permit is required
and the addition of pollution controls will also be required.

Water Pollution - If water from a geothermal resource is discharged

into an existing body of water, the EPA requires a National Pollutant Discharge
Elimination System Permit. The cost is $100 for one discharge point and an
additional $50 per outlet. This is a Federal permit but is administered

by the Clean Water Section éf Arizona Department of Health Services. An
application must be submitted to the Department of Health Services 180

days prior to the discharge date. Permits are issued for a maximum

of five years.

Noise Pollution (Federal/State Standards) - The following decibel

levels are the maximum noise levels permitted per various duration of exposure:

Duration of Exposure Equivalent Maximum Noise Level
8 hours 90 decibels
6 hours 92 decibels
4 hours 95 decibels
3 houri 97 decibels
2 hour 100 decibels
1-1/2 hours 102 decibels
1 hour 105 decibels
1/2 hour 110 decibels
1/4 hour 115 decibels

Endangered Species List - A consultation process with the U.S. Fish

and Wildlife Service (USFWS) is required in cases where a geothermal project
is planned for an area that serves as the habitat for an animal on the
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endangered species Tist. A description of the proposed action that may effect
an endangered species must be filed with the USFWS. They, in turn, will
prepare a biological assessment which requires a minimum of 180 days. The
agency will then issue a biological opinion which requires a minimum of 60 days.

This opinion may require modifications of the project.

2.6 TABULATION OF FEDERAL PERMITTING AND REGULATORY REQUIREMENTS

Table 4 details the federal permitting and regulatory requirements

for developing a geothermal resource in Arizona.
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TABLE 4:

FEDERAL PERMITTING AND REGULATORY REQUIREMENTS

Federal Agencies

Permit or Function

Required Prior to

Estimated Time
for Issuance

Notes

1.

2.

Bureau of
Land
Management

U.S. Forest
Service

Permit for Pre-lease
Operation

Issue Lease -- BLM
Lands

Conducts EAR

Conducts KGRA
Lease Sales

Issues Lease

Plant Siting Permit

Post-Lease Joint
Approval with USGS
of Plans of Operation

Special Use Permit
for Pre-Lease
Operations

Issue Lease -- Forest
Service Lands

Conducts EAR, KGRA
Land Sales
Approves Lease

Joint Approval with
USGS of Plans of
Operation

Non-surface dis-
turbing exploratory
activities on lands
not leased by
applicant

Major exploratory
activities

Plant construction

Exploratory activities
on lands not leased by
applicant

Major exploratory
activities

30 days

8 months or
Tonger

Not known

30 days

About 17
months or
Tonger

Inctudes geophysical/
geological exploration
temperature gradient
surveys, etc. 30 day
time limit for
approval

Site specific

Includes geophysical/
geological exploration,
temperature gradient
surveys, etc., 30 day
time limit for approval
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TABLE 4 Cont

Federal Agencies

Permit or Function

Required Prior to

Estimated Time
for Issuance

Notes

3.

U.S. Geological
Survey

Administers Terms
of Lease

Approves Permit for
Exploratory Activities

Conducts Site-Specific
Environment Analysis
and approval of Plans
of Operation
Exploration

Environmental Baseline
Data
Development

Injection

Utitization

Production

Non-surface dis-
turbing activities

Surface disturbing
activities
Gathering of required

1-year's environmental
baseline data

Driliing and develop-
ment of production
wells

Drilling and develop-
ment of injection
system

Constructing a power
plant

Using the resource
for power production

30 days

About 1 year

About 3-5
months

About 3-5
months

About 3-5
months

About 2-5
months

About 3-5
months

Includes geophysical/
geological activities,
temperature gradient
surveys, etc., 30 day
time limit for approval

Plans of operation are
site specific

Must be completed at

least one year before
plan of production is
submitted

Define extent of field

Sundry notices sub-
mitted for each phase.
Includes contract and
royalty breakdown

Includes production
data from wells and
target date for comple-
tion
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TABLE 4 Cont

Federal Agencies

Permit or Function

Required Prior to

Estimated Time
for Issuance

Notes

4. U.S. Environ-
mental Pro-
tection Agency

5. U.S. Fish and
Wildlife Ser-
vice

6. U.S. Department
of Energy

Change of Plans of
Operation

Certify Air Discharge
Permit

Issue Water Permit

Issue Solid Waste
Disposal Permit

Review of EIS

Advisory

Financial Assistance

State Cooperative
Program

Industry Coupled
Case Study Program

Loan Guaranty
Program

Demonstration Programs

Development of Lease
Stipulations

Issuance of Lease

Implementing any

change of plans
in operation

A few months

About 90 days

About 90 days
About 90 days

About 9 months

About 9 months

Sundry notices

Air, water, and

solid waste permits
are in conjunction
with State Department
of Health Services

Consults on lease
sales (competitive
and non-competitive),
pre-lease and post-
lease environmental
analysis
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2.7 TFLOW CHART OF FEDERAL PROCEDURES

COMPETITIVE LEASING - Primary Responsibility-BLM

USGS
KGRA's

designated

develop priority
listing, schedule

processing

BLM-SO initiates
lease process for

a particular lease

NONCOMPETITIVE LEASING =~ Primary Responsibility-BLM

applic. submits
lease app.

BLM-SO receives
app. over monthly
period

BLM=S0 reviews

months app. &
prepares serial
register pages

| I
%irst working day‘
following the end

of the application
filing period (CFR)

g

BLM=DO review
"Lof existing EAR

AGS I public
R/C others
GS—-RCM BLM~-DO initiates BLM-DO prepares
consult = EAR, notifies draft EAR & proposed AGS
AGS, FWS-AO TUS=A0 lease stips.
BLM-DO review R/C FWS-AO
of existing EAR R/C
FWS=RO
R/C
BLM-50
e R/C -
land mgt.
. agency cons,|
with lands L AGS
o 4 -~
[ title cons. i g‘:ﬁ Eghzg BIM-D0 initiates R/C [BL¥D0 pre-
H - - EAR, notifies AGS, ~o= pares draft
] YT FWS-AQ EAR & pro-
GS-RCM EAk sched FWS~-A posed leaw
review < R/C ‘stips.
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GS-CFM pre-sale
economic evaluation

BLM-S0, GS-OFM

meeting on economic

evaluation
0

bid & files
other docum.

applic. prepares

-3

l

taken if
required

]
i

public
others §

|

applic. submits

plan of opetatioL>

:

3LM~S0 supplies AGS review BLM~DO completes BLM-DO notifi~ BLM-SO lease GS—RCM eval. joint BLM-SO &
AGS, FWS-RO with & concur final EAR/EIS cation of lease publication of sale committee study of GS-RCM commit-[—=
final BLM stip. }; with lease stips. sale to AGS & FWS-AQ lease sale results of sale tee mtg. with

] GS—-RCM on re-

I commend. ]
EIS undertaken| _, = % [ .
Lf required 30 days or more within 30 days (CFR)

(BI}

DOE
R/ EIS under-

4

AGS BLM-DO BLM-SO supplies AGS review BLM~SO receives applic. BLM-S0 fowards AGS to

R/C completes EAR AGS, FWS-RO with & concur conc. & fowards signs lease: signed lease GS-AG,
with stips. final BLM stips. lease form for forms to AGS for - GS- DO

FWS-AD applic., signature ’ clear list *

R/C

R/C
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AGS may te- oper. submits AGS sends
successful bid- quest oper. to._ final plan copies to
der submits plan submit additional or suppl. BLM-DO,
{of operation information . - | FWS~AO
H R
. N . . : ] . 1
BLM selects & BLM-SO sends successful BLM-50 operator submits AGS sends AGS begins
notifies guc- lease coples to bidder ex~ &1 1ssues plan of operation, * copy of plan preparationf— >
cessful biddern succeséful bidder ecutes leas lease to AGS of oper, to of EA
BLM-DO, FWS-AO

. | | I
' within 30 days
(CFR)

LEASE ISSUED

lessee under-
takes eéxploration

GS-AC, G3-D0) FIN-SO issues
clear list lease

{operations /



EIS under

taken if
required
BLM-DO 1 ﬁ;
R/C h H ]
AGS recelves BLM-DO AGS ! [AGS signs letter BLM-DO signs AGS oper. conducts
comments, IR/C I prepares of approval of plan letter of approves drilling & other
FWS-AQ| prepares final EA of oper. & sends to approval of APD activities /
“{ R/C draft EA FWS-RO BLM~-DO plan of oper.
’ . ' R/C §
l l AGS responsible
2 weeks oper. may for compliance
allowed submit arch- inspections & 1
Gs) eolopical study sole contact
with oper.
(o))
S BIN/DO &
FWS-AO may
1 inspect
operations
AGS
oper. submits AGS sends copy R/C AGS may
appl. permit of plan of oper schedule (o
to drill & APD to BLM-DO, on-gsite
(APD) FWS-AO & FWS~RO inspectio
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‘oper. submits

a plan of

injection
‘oper. decision AGS & oper. oper. submité\\\ Toper. submits
on further confer a plan of 4a plan-of
activity tregarding development / {production_
‘ development

oper. collects
env. baseline
Ldata

collection of data
covering a period of

at least one year prior
to the submission of a
plan of production
(CFR)

Geothermal Regulatory Activities

(Canpiled fram Geothermal Steam Act of 1970, Federal Rules and Regulations
43 CFR Part 3000 and 30 CFR Parts 270 & 271, and Memorandum of Understanding
for the Geothermal Program - USGS, BIM, FWS)

List of Abbreviations

BLM - Bureau of Land Management

BLM-DO ~ Bureau of Land Management District Office

BLM-SO «~ Bureau of Land Management State Office

GS -~ U.S. Geological Survey

GS-RCM - U.S. Geological Survey, Regional
Conservation Manager

AGS — Area Geothermal Supervisor

GS-AG - U.S. Geological Survey Area Geologist

GS-DG -~ U.S. Geological Survey District Geologist

FWS - Fish and Wildlife Service

FWS-RO -~ Fish and Wildlife Service Regional Office

FWS-AO0 ~ TFish and Wildlife Service Area Office

EAR = Environmental Analysis Record (prepared
by BLM)

EA - Environmental Analysis (prepared by GS)

GEA?P - Geothermal Environmental Advisory Panel

R/C ~ Agency Review and Comment

DOE — Department of Energy



SECTION 3: REFERENCES

Arizona Administrative Rules and Regulations - Title 12.

Arizona Administrative Rules and Regulations - Title 14.

Arizona Corporation Commission Annual Report, 1977-1978, p. 11.

Arizona Revised
Arizona Revised
Arizona Revised
Arizona Revised

Arizona Revised

Arizona Session

Statutes

Statutes

Statutes

Statutes

Statutes

Laws, 30th

Title 9, sections 521-536,
Title 11, section 256.
Title 27. “
Title 40.

Title 43, sections 123.15-43.154

Legislature, First Regular Session, 1971,

Arizona Statistical Review, 34th edition, September 1978, Valley National

Bank of Arizona.

Code of Federal Regulations - Title 30-270.

Code of Federal Regulations - Title 43-3200.

Cortner, Hanna J., Energy Policy Planning, Administration and Coordination

in the Four Corners States, University of Arizona, Tucson, Az 1977.

Cortner, Hanna J., and Helen M. Ingram, Arizona Corporation Commission

and Electrical Energy Policy, University of Arizona, Tucson, Az 1976.

63




10.

11.

Geothermal Loan Guaranty Loan Program, PL 93-410 and PL 95-238,

Geothermal Steam Act of 1970, 84 stat. 15663 30 U.S.C. 1001-1025,

Maley, Jderry S., Handbook of Mineral Law, 2nd edition, MMRC Publications,

Boise, Idaho, 1979, pp. 318-328,

64



SECTION 4: TECHNICAL BIBLIOGRAPHY

(1) Culver, G.G., "A Case for a Down Hole Exchanger", (2) Lienau, P.dJ.,
"0IT Adds a New Building to its Geothermal Heating System", (3) Sekioka, M.,
"Non-electric Uses of Geothermal Energy in Japan", (4) Silva, J., "Geothermal

Related Corrosion Testing", Geo-Heat Utilization Center Bulletin, Oregon

Institute of Technology, Vol. 1:2, October 1975.

(1) Culver, G.G., "Down Hole Exchanger Investigation", (2) Lienau, P.Jd.,
"Maywood Industries of Oregon Uses 118 F Well for Heating", (3) Lund J.W.,
"Milk Pasturization with Geothermal Energy", (4) Lund, J.W., "Uses of

Geothermal Energy in Rotorua, New Zealand", Geo-Heat Utilization Center

Bulletin, Oregon Institute of Technology, Vol. 2:2, October 1976.

(1) Karr, D.J., "The Geothermally Heated Greenhouse", (2) Lund, J.W.,

"Direct Use of Geothermal Water for Apartment Heating", Geo-Heat Utilization

Center Bulletin, Oregon Institute of Technology, Vol. 2:3, February 1977.

(1) Arnold, D., "Energy Crises: Opportunity for Savings at the Presbyterian
Inter-Community Hospital®, (2) Johnson, W.C., "The Use of Geothermal Waters
for the Culture of the Giant Prawns", (3) Lienau, P.J., "Geothermal Heating

Systems at OIT", Geo-Heat UtiTization Bulletin, Oregon Institute of Technology,

Vol. 2:4, May 1977,

65 /




(1) Culver, G.G., "Well Drilling for Less than 250 F Water",
(2) Lienau, P.J., "Reykjavik District Heating", (3) Lund J.W.,
"Geothermal Heating of Kinswood Apartments", (4) Pettit, R.A., "L.A.S.L.

Scientists Report Geothermal Breakthrough", Geo-Heat Utilization Center

Bulletin, Oregon Institute of Technology, Vol. 3:1, August 1977,

Mukhopadhyay, A.K., "Economic and Engineering Implications of the Project
Independence 1975; Geothermal Energy Output Goal and the Associated

Sensitivity Analysis“, U.S. 769129,

Geidt, ., "Investigation of Heat Exchanger Flow Arrangement on Performance

and Cost in a Geothermal Binary Cycle", U.S. 769130.

Boehm, R., "Direct Contact Heat Exchangers for Geothermal Power Plants",

U.S. 769131,

Allen, C.A., "Fluidized Bed Heat Exchangers for Geothermal Applications",

U.S. 769132,

Kunze, J.F., "The Economic Generation of Electricity from Moderate Tempera-

ture Geothermal Resources", U.S. 769135,

Walter, R.A., "Economic Optimization of Binary Cycle Power Plants for

Geothermal Systems", U.S. 769127,

66




Nannen, L.W., "An Engineering Feasibility Study of Using Low Temperature

Geothermal Sources in Colorado", U.S. 769150,

Lund, J.W., "The Utilization and Economics of Low Temperature Geothermal

Water for Space Heating", U.S. 769142,

Bloomster, C.H., "The Potential National Benefits of Geo-Electrical Energy

Production from Hydrothermal Resources in the West", U.S. 769147,

Lindal, B., "Industrial and Other Applications of Geothermal Energy",

Geothermal Energy, 1973.

Wiehlage, E.F., "Geothermal Heating Instead of Electrically Powered
Compression - Proposed for Cooling a Small Residence of Office Buildings",

Geothermal Energy, Vol. 5:6, June 1977,

Byerly, D.E. and Stott, R.H., "An Attempt to Define the Curie Point Isotherm

in Northern and Central Arizona", Geophysics, Vol. 42, No. 7, 1977.

De Anla, L.F., "Production of Fresh Water from the Endogenous Stream of the
Cerro Prieto Geothermal Field", Geothermics, special issue, 1970, (U.N,

Symposium) .

Wong, C.M., "Geothermal Energy and Desalination: Partners in Progress",

Geothermics, special issue, 1970, (U.N. Symposium).

67




Werner, H.H., "Contribution to the Mineral Extraction from Supersaturated
Geothermal Brines, Salton Sea Area, Calif", Geothermics, special issue,

1970, (U.N. Symposium).

Valfells, A., "Heavy Water Production with Geothermal Steam", Geothermics,

special issue, 1970, (U.N. Symposium),

Pessira, S., "Gravimetric Loop from the Generation of Electrical Power
from Low Temperature Water", Geothermics, special issue, 1970,

(U.N. Symposium).

Lindal, B., "The Production of Chemicals and Brines and Sea Water, Using

Geothermal Energy", Geothermics, special issue, 1970, (U.N. Symposium).

Dragone, G., "Pilot Greenhouse for the Utilization of Low Temperature Waters",

Geothermics, special issue, 1970, (U.N. Symposium).

Lindal, B., "The Use of Natural Steam in a Diatomite Plant", Geothermics

special issue, 1970, (U.N. Symposium).

Mashiko, Y., "New Supply System of Thermal Waters to a Wide Area in Japan",

Geothermics, special issue, 1970 (U.N. Symposium).

Cook, W.L., "Some Methods of Dealing with Low Enthalpy Water 1in the Rotorua
Area of New Zealand", Geothermics, special issue, 1970 (U.N. Symposium).

68



Einarsson, S., "Utilization of Low Enthalpy Water for Space Heating,
Industrial, Agricultural and other Uses", Geothermics, special issue,

1970, (U.N. Symposium).

Burros, W., "Geothermal Energy Resources for Heating and Associated
Applications in Rotorua and Surrounding Areas", Geothermics, special

issue, 1970 (U.N. Symposium).

Reynolds, G., "Cooling with Geothermal Heat", Geothermics, special issue,

1970 (U.N. Symposium).
Arnorsson, S., "The Utility of Waters from the High Temperature Areas in
Iceland for Space Heating as Determined by their Chemical Composition",

Geothermics, Vol. 3:4, December 1974,

Hahman, W.R. Sr., et al. Preliminary Map, Geothermal Energy Resources of

Arizona, Geothermal Map No. 1, Arizona Bureau of Geology and Mineral

Technology, Geological Survey Branch, 1978.

Witcher, J.C., A Preliminary Study of the Geothermal Potential of the Tucson

Metropolitan Area, Geothermal Reservoir Site Evaluation in Arizona, Semi-

annual Report for period of 7/15/78 - 1/15/79, Arizona Bureau of Geology and

Mineral Technology, Geological Survey Branch, Tucson.

Giardina, S. and Conley, J.B., Thermal Gradient Anomalies, Arizona 0il

and Gas Conservation Commission, Report of Investigation 6, Phoenix.

69




Reiter, M, and Shearer C., "Terrestrial Heat Flow in Eastern Arizona,

A First Report, Journal of Geophysical Research, 1979.

White, D., et al., Potential of Geothermal Energy in Arizona, Final report

for 1977-1978, Prepared for Department of Energy and Four Corners Regional

Development Commission, Contract No. C1617, Dec. 1978.

White, D., et al., Mid-Year Progress Report - Arizona Team Geothermal Planning

Project, Prepared for Department of Energy and Four Courners Regional Develop-

ment Commission, DOE Contract No. DE-FC07-791D12015, June 30, 1979,

Hahman, W.R. Sr., et al., Low-Temperature Geothermal Reservoir Site Evaluation

in Arizona, Quarterly Progress Report for the Department of Energy, Contract No.

EG-77-5-02-4362, July, 1978.

Hahman, W.R. Sr., et al., Geothermal Reservoir Site Evaluation in Arizona,

for the Department of Energy, Contract No. DE-FC-7-791D12009, November 1979.

Gertsch, W.D., Keller, J.G., et al., The Potential for Using Geothermal Energy

for Space Cooling at Williams Air Force Base, Arizona, Prepared for Department

of Energy, June 1979.

A1l Geothermal Resources Council Publications

70

3.12.,80



