ol

DOEI/ID/12010-2

Idaho Geothermal

Commerc:ahzatlon

Program
Idaho Geothermal Handbook

The Idaho Office of Energy

Qe . Geothermal Program

March 1980

DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED



DISCLAIMER

This report was prepared as an account of work sponsored by an
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recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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NOTICE

The information in this report is the result of tax-supported research
and as such is not copyrightable. It may be freely reprinted with the
customary crediting of the source. The Idaho Office of Energy, State-
house, Boise, 83720, would appreciate notification of any reprinting of
this information.
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JOHN V. EVANS
GOVERNOR

OFFICE OF THE GOVERNOR
STATE CAPITOL
BOISE 83720

My fellow Idahoans:

i'am pleased to have published through the Idaho Office
of Energy this guide to geothermal development.

The years of inexpensive readily available conventional
energy sources are gquickly coming to an end. Idahoans

must now look to the future and develop our own alternatives
for home heating, industrial processing and agriculture.

Idaho's geothermal waters have historically served us on

a limited basis. We must now seriously consider an increased
effort to develop this resource to its full potential.
Individually and collectively we can take advantage of this
unique resource and help make Idaho a leader in alternatlve
energy development. :

Sincerely,

JOHN V. EVANS
GOVERNOR
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INTRODUCTION

Idaho's energy problems have increased at alamming rates due to our
dependency on imports of gas and oil. .The large hydroel_ectric base devel-
oped in Idaho has for years kept our electric rates relatively low and
supplied us with energy on a consumer demand basis. However, this re-
source cannot be expected to meet our growing demands in the years to
come. ‘
Energy alternatives, in whatever form, are extremely important to
the future welfare of the State of Idaho. This handbook addresses the
implications, uses, requirements and regulations governing one of Idaho's
most abundant resources, geothermal energy.

The intent of the Idaho Geothermal Handbook is to familiarize the
lay person with the basis of geothermal energy in Idaho.

The potential for geothermal development in the State of Idaho is
tremendous. The authors hope this handbook will both increase your know-
ledge of geothermal energy and speed byou on &our way to utilizing this
renewable resource. |
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CHAPTER ONE
GEOTHERMAL RESOURCES IN IDAHO
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" GHOTHERMAL RESOURCES IN IDAHD

Geothermal energy is derived from the natural heat of the earth.
Observations in mines and wells indicate that temperatures increase with
depth to between 390 degrees F and 1,830 degrees F at the base of the
Earth's crust. In some places on the Earth's surface, the natural heat
fllow is much greater than other places. These are areas of high geother-
mal (crustal movement) activities. In these areas, heat is transferred
toward the Earth's surface from geologically recent intrusive flows of
molten rock (magna) through fractures in the Earth's crust.

Four t&pes of geothermal systems are known 'to occur in nature:
geopressured, Ahydrotherm’al (hot water), vapor dominated, and hot dry rock.
In Idaho, the hot water or hydrbthermai res_ouroes are the most common. In
fact, nearly all commercially important geothermal water resources in the
United States are west of the Rocky Mountains and are hydrothermal re-
sourees. ‘

In Idaho, most hot water systems are thermally driven; that is,
groundwater from rain and snow is heated by a local heat source and moves
upward. This upwelling of hot water often reaches the surface as hot
springs, geysers and other surface phenomena. Tenperatures of the water
vary‘inrangefrdnabothOdeg'reesFtomrethan300degreesF; |

~ Idaho has for many yearsr benefited from hot water springs and wells
for home heating, bathing and recreation. As early as 1879, surveys of the
region have mentioned Idaho's hot water springs. Studies to ‘identify( and
evaluate Idaho's geothermal potential have been periodically published

‘since 1925, and with the increased cost of oil, gas and electricity, these

studles have taken on a new 1mporta.noe in the search for altematlve en- -

ergy supplies
The range of uses for developing geothemal energy are tremendous.

For the home owner, farmer, food processor, and numerous oomnerclal bu51- |



nesses, the geothermal resource can be an econauically and environmentally

sound choice. Since most of the known temperatures of geothermal fluids: in

Idaho are in the Iow to intermediate temperature range (80 degrees F to
200 degrees F), space heating is the largest target area for direct uses.
Idahoans are extremely fortunate that a large portion of the geothermal

resource in the state Iies close to populated areas.. (Generally aIcmg the

- Snake River Plain as shown i_n Figure 1). Technologles for utilizing
_ vgeothermal energy for space heating such as heat excha.ngers, are easy
to understand and econamnically attractive.

chez: potential uses for geothermal energy in the State of Idaho in-—

clude industnal processing, aq\mculture and greenhouse operations, and
the possible: production of electrical power if the resource tenpemtm'e
exceeds 300 degrees F. Figure 2 lists the required temperature of geo-
, thermal fluids for a mmber of possible processes.

R
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Figure 1

A Locations & cities desiring to develop geothermal

0 Other areas which have geothermal resource poten-

—
Shaded areas indicate ' low and * moderate *temperature
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Figure 2

Use

Evaporation of Highly Conc. Solutions )
Refngetatton by Ammonia Absorption
Digestion in Paper Pulp, Kraft

Heavy Water via Hydrog. Sulfide Proc.
Drying of Diatomaceous Earth.

Temp. Range
Drying of Fish Meal , of Convennona.l
Drying of Timber | Power Production

Alumina via Bayers Process

Drying Farm Products at High Rates.
Canning of food. /

Evaporation in Sugar Refining.
Extraction of Salts by Evaporation and Crystalization.

Fresh Water by Distillation.

Most Multiple Effect Evaporations, Concentr. of Saline
Sol.

Refrigeration by Medium Temperatures

Drying and Curing of Light Aggreg. cement Slabs.

Drying of Organic Materials, Seaweed, Grass, Vegetables etc.
Washing and Drying of Wool.

Drying of Stock Fish.
Intensive De-lcing Operations.

Space Heating.
Greenhouses by Space Heating.

Refrigeration by Low Temperature.
Animal Husbandry.
Greenhouses by Combined Space and Hotbed Heating.

Mushroom Growing.
Balneological Baths.

Soil Warming.

Swimming Pools, Biodegradation, Fermentation.
Warm water for year around Mining in Cold Climates.
De-icing.

Hatching of Fish, Fish Farming.
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The viability of any geothermal development outside of personal
use will depend on the marketing of the resource or products grown or
produced in conjunction with the resource. The use of geothermal for
recreation such as hot baths, swimming, or for greenhouses, aquaculture,
space heating and industrial processing all require differing market
approaches. A comprehensive market study of your intended end use or
product will be a key factor in the project's economic success.

While preliminary market research is something you may choose to
undertake on your own, any project especla.lly one brmglng new or
different products into an a.rea will need a professional market survey.
All government and private funding will require a well-documented mar-
ket analysis.

Knowing your market your competition, and your own strengths and
weaknesses is a valuable tool which should be useful in all phases of

' ,geothemal development .
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When selecting the best possible use for your resource, one of

- the prime considerations in dealing with the various government agencies

will be the impact on the local community.

Increased employment and the corresponding need for services such
as housing, schools, transportation and ‘recreation will affect not only
yourself but your neighbors ahd your commmity. While most people view

-increased émployment opportunities as a bénefit your neighbors may not

view increased pressure on roads and land in your area as a beneficial
trade-off for employment

Therefore, any development which may change the traditional life
styles in your ooumunity ‘should be studied carefully. Use of a consul-
tant trained J.n evaluating the impact of a large scale development will
save the resource owner/developer a great deal of time and money. How-
ever small geothermal resource projects such as agquaculture, greenhouses
or on-site space heating will generally not call for a oomnunity needs
assessment. The Idaho State Offlce of - Energy can- assist you in thls
determmatlon. ‘ -

13
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' PRIVATE LEASES

In obtaining leases from private owners or an entity seeking to
lease your resource, consult an attorney and an accountant, There are
various 1easing, royalty payments, and other mechanisms used for leases
and most of these are based on oil and gas prooedures

Be cautious, however, and insist on performance criteria, minimal
disturbance to your land or to the land you are leasing, and consider
how drilling equipment and well heads may interfere with farming or
other deV'elopment It would be wise to have your attbrney consult the
Idaho State Office of Energy for factors to consider in leasing a geo-
thermal resource. Also your accountant might need to have copies of
the geothermal tax laws, Yo_ur attorney and accountant fees will be

money well spent.

17
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 IDAHO STATE GEOTHERMAL LEASING PROCEDURES
STATE LANDS

The State Board of Land Commissioners (Land Board), through the
Idaho Department of Lands is authorized to issue leases for geothermal
resources underlylng state and school lands of the State of Idaho. The
term of a geothermal lease is ten years and can be continued as ‘long as
the geothermal resource is producing 'in paying quant1t1es" or as long
as the lessee shows d111gent good faith in drilling and development.

The lease area is limited to an area no greater than one section in
size, but there is no limit on the number of leases that any one person
may hold. The annual rental is set at a minimum of twenty-five cents
(25¢) per acre and the royalty is a minimum of ten percent of the gross
value of the resource produced from the lands under lease. These are
minimum assessments of royalty and rental and the state can set higher
figures if it will "maximize the public beneflts". _

In issuing a geothermal lease, the state does reserve the right to
issue leases for agriculture and other purposes for the same land. The

geothermal lease will have paramount rights to as much of the surface
area as it needs to accomplish the purpose of the lease. This provision
1nd10ates the state's mtent1on for a multlpurpose use of 1ts lands, par-
tlcularly with respect to agriculture Present and future agnculture

A leases are subordinate to a geothermal lease in terms of access, but in

no way are other uses excluded from a geothemal area.
A minimum one thousand dollar ($1,000) bond is required w1th the in-

itial lease and an additional six thousand dollar ($6,000) bond is required' :

‘ before the construction of any geothermal well. The State of Idaho

through the Land Board, reserves the right to cancel or modify any geo-
thermal lease This prov1sion g1ves the state the authorlty to manage
geothermal resource development on lands under its Jurisdlctlon in an_ef-'
ficient and conservation oriented mammer.

- The following sumation is added to show the filing fee, term of
lease, annual fees and royalties.

21



Filing Fee ' -

In making application for a state geothermal iease, a twenty-five.
dollar ($25) nonrefundable filing fee is mandatory. Check with the Min-
erals Division of the Department of Lands in your area for lands avail-
able for lease. When you file, ask how long it will take to process your

application.

Terms of Lease :
A1l leases shall be for a primary term of ten (10) years, with con-
tinued renewal for a maximm of forty (40) years as long as the geothermal

resources are produced or utilized in paying quantities. An additional
forty (40) year lease may be awarded by the Land Board prov1ded the lease
holder meets the terms ‘and conditions at that time.

Annual Fees : ,
Annual fees for each acre or fraction of an acre leased from the
state are as follows:

$1.00 per acre per year-for the first five (5) years
- $2.00 per acre per year-for the second five (5) years
$3.00 per acre per year-thereafter

The fees are deducted from production royalties in any given year.
The fees are not, however, recoverable in terms of future pro_duction
royalties.

Royalties
A royalty of ten percent (10%) of the value of the geothermal re-

source or any other form of heat or energy derived from the leased prem-
ises and five percent (5%) royalty of an associated by-product derived
from production under the lease agreement is to be paid to the State of
Idaho. However, the geothermal resource utilized or consumed in the pro—,
duction operation is not subject to royalty fees. -

INFORMATION

The rules and regulations governing geothermal energy were issued
under authorization of Idaho Code 47-1601, Chapter 16, Geothermal Re-
sources. For a copy of and information pertaining to‘ the rules and
regulations governing the issuance of State of Idaho leases contact:

Department of Lands-Minerals Division
Statehouse '

Boise, Idaho 83720

(208) 384-3280

22
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STATE OF ID‘AHOV | SAMPLE

APPLICATION FOR GEQTHERMAL RESQURCE LFASE See Reverse Side for

2.

- Acre

Lega

Phone No. (optional)

_COUNTY APPLIED SECTION LIES IN:

Instructions

.

APPLICANT INFORMATION (AS TO APPEAR ON LEASE):

Name

P.0O. Box or Street

City, State, Z2ip

Area Code and Number

DESCRIPTION OF | AND APPLIED FOR:

Applicant applies for g;l'of,the Stéte-owned land which is available
for lease in the following section:

TOWNSHIP__ - _ RANGE___~ __ SECTION » B.M.

ATO

Applicant applies for this land in accord with the State of Idaho
Rules and Regulations Governing the Issuance of Geothermal Leases.
Applicant assumes the risk that the land applied for may have al-
rzady been leased or applied for, or that this application may be
filed simultaneously with others, as defined by the Rules, which
will necessitate a drawing. Basic term is for ten (10) years.
Rental will be $1.00 per acre per year. Should a lease be approved,
first year rental will be payable concurrent with the return of the
lease sent for signature. Application fee is $25.00, which is non-
refundable and must accompany this application.

Dated

‘Signature of Applicant or Representative

£ H R E R LN OO E RO OO

FOR- IDAHO DEPARTMENT OF LANDS USE ONLY

age Determiﬂed and Platted [::::] ‘Application No.: GRLA-

1 Description: ' Tract No. (if applicable): .
Fee Paid: — :

Receipt No.

Fund___

Fund

Acres__ T {(Date Stamp) i

Acres

Fund

Acres

TOTAL:

23



INSTRUCTIONS

THE FOLLOWING INSTRUCTIONS AND INFORMATION ARE PROVIDED FOR PROPER e
Eg:géEZION OF AN "APPLICATION FOR STATE OF [DAHO GEOTHERMAL RESOURCE

Item 1. Applicant Information -~ Complete name and address must be
listed. Either print or type. -Phone number is optional. More than

one (1) person may be entered as applicant. However, one person must
be designated as the lessee of record for purposes of correspondence
and lease accountability. Lease address will be the address of lessee
of -accountability.’ ' '

Item 2. Description of Land Agglxe For -~ The Rules stipulate that a
lease will include all state-owned lands in a section, unless such lands

are presently leased or otherwise not available for lease. Hence, enter

only the township, range, and section of interest. Acreage will be
determined by the Department of Lands staff and, if a lease is approved,

will be entered with the complete legal description on the lease documen

Item 3. Couggi Applied Section Lies In -- Enter here the county that
applied for section is located in. _

Item 4. Signature -- Read carefully and sign and date where indicated.
A copy of the Rules are available from the Department of Lands. Notar-
ization of this application is not required. ,

Submission of gg;ication -~ Mail one copy of application and required
fee to:

IDAHO DEPARTMENT OF LANDS
.  STATEHOUSE
BOISE, ID 83720

Check to be made payable to State of Idaho -~ Department of Lands.

Application may also be filed at the Statehouse Office of the Depart-

ment in Boise, between the hours of 8:00 A.M. and 5:00 P.M., other than

holidays and week-ends. .
NOTE:

Only one section per application permztted $25.00 fee must be filed
- with the applicatlon. :

24

PSRRI



CHAPTER SIX
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 FEDERAL LANDS |
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FEDERAL, GROTHERMAL LEASING PROCEDURES
FEDERAL, LANDS

The Geothermal Stearh Aet of 1970 (P.L. 91-581) authorized the
Secreta.ry of the Interlor to issue leases for the development of geo-
thermal resources Lands avallable for leasmg include:

(1) Public, withdrawn and acquired lands administered by the
Secretary of the Interior; ‘

(2) National forest and other lands admlnlstered by the U, S.
Department of Agriculture through the U. S. Ferest Service; and

(3) Lands which have been conveyed by the United States subject to
reservation of the geothermal steam and associated geothermal
resources therein. '

Lands excluded from leasing include national recreation areas; lands
i a fish hatchery administered by the Secretary of the Interior, wildlife
refuge, game refuge, wildlife management area, waterfowl production area;
lands acquired or reserved for the protection and conservation of fish and
wildlife that are threateued with extinction; and tribally or individually °
owned Indian trust or restricted lands, within or without the boundaries

" of Indian reservations.

RESPONSIBLE FFEI')ERAL AGENCIES

'ihe lereau of Land Manageinent (BIM) through the U. S. ’Department of

~ the Interior has ,]urlsdlction over mineral and related subsurface resources

on publlc lands The BIM role mcludes

(1 'Reoeiving .and prooessing lease applications for non-cumpetitive
~ leases. : : '
(2) Publlshlng lease sale notices for canpetltive bid la.nds
' (3) ' Awarding leases. | '

27



(4) Administering leases (except those functions assigned to the
U. S. Geological Survey of the U. S. Forest Services as outlined
below).

The Conservatmn Division, U. S. Geologlcal Survey (Bq)artment of the
Intemor) has expertise in geothemal geology and eng:meermg deep—wen
drilling and other techmcal aspects of geothenml developnent operatiens
Their role in the leasing program is:

“ (1)‘ Supervising activity inside the area of operation on leased lands
including enforcement of regulations covering all aspects of ex-
¢ . ploration, development and utilization.
(2) Preparing post-lease environmental studies on specific devel-
- opment proposals. The Forest Service or Bureau of Land Manage-
- ment provides input on surface management environmental consid-
. erations.
(3) Providing input on geothermal geology and geothermal operations
for pre-lease environmental studies.
(4) 1Issuing Geothermal Resource Operational Orders.
 (5) Concurring to special stipulations proposed (by the land man-
aging agency) to mitigate or control situations peculiar to the

lease area.

On pational forest land, the U. S. Forest Service, through the Depart-

ment 'of Agriculture is responsible for: _

(1) Preparing environmental assessments on suitability of national
forest lands for geothermal leasing purposes. (Geological Sur-
vey provides input.) |

(2) Providing input to the Conservation Division, U. S. Geological

| Survey, on surface environmental considerations of post-leaSé
environmental studies. (Conservatimv Division has primary re-
sponsibility.) '

28
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3) ,Preparing lease stipulations covering specia.l surface management
problems.

(4) Issuing specml use permlts for occupancy of 1eased lands needed
for development purposes. ' _

(5) vSuperv1s1ng land uses on leased lands outside areas of operation.

PRE-LEASE EXPLORATION

Examination of Federal lands which involves only "casual use' re-
quires no permits and may be conducted after notifying the Geothermal Sup-
ervisor of Geological survey . Casual use involves activ1t1es which do
not a,ppreciably disturb the land, mlprovements or other resources, which
do not require heavy equlpment or explosives, a.nd which conflne vehicles
to established roads. :

To drill temperature holes, construct roads and perform other in-
tensive exploration, an operator must first secure approval under a
"Notice of Intent and Permit to Conduct Exploratlon Operations'. Geo-
chemical and geophysical surveying and test dr1111ng up to 152 meters
(500 ,feet) may be conducted under this permit. Core dr1111ng and geo-
thermal development wells are not included; these are authorized only un-
dér a geothermal lease. Casual use and explorations under a Notice of In-
tent are not exclusive rights and do not confer any preferential right to
a geothermal lease. '

KNOWN GEOTHERMAL RESOURCE AREA (KGRA)

Competitive leasing

A Known Geothermal Resource Area (KGRA) is a region in which the
geology, nearby discoveries, competitive interests, or other indications

29



‘would, in the opinion of the Secretary of the Interior, lead experts to
believe the prospects for extraéting geothermal resources are suffictent
to warrant spending money for the purpose (Geothermal Steam Act of 1970).
A "discovery" is a well capable‘of producing geothermal reswrces in
comercial quantities, which means quantities sufficient to provide & re-
turn after all varisble costs of production have been met. If the geo-
logic structure is not known, all land within five miles of the discovery
is "nearby”. If the extent of the producing structure is known, all land
in the structural area, regardless of distance ﬁ'on; the discovery well, is
designated a KGRA.

All of the Iands covered by a geothermal lease application are desig—
nated KGRA if 50% or more of the lands overlap another application of the
same filing pericd. If less than half of the application is cverla.pping,
the conpetitive portion alone may be designated KGRA. :

In order to qualify for competitive bidding under a EGRA, an appli—
cation (namination) must be filed with the proper BIM office stating: -

(1) The person's (company's) name and address.

(2) Statement of citizenship and qualifications for Ieasing

(3) Site description.

(4 Declaration of interests in any other Federal geothermal Ieases
. within the same state.

The notice of competitive bid for the KGRA will be published once z
week for four (4) eonsecutive weeks in the area where lands are located.
The notice will include all pertinent information including terms and con-
ditions of the sale, royalty and rental terms. Each bidder must submit
a sealed bid which includes a certified or cashier's check for me—half the
amount bid. The right to reject any and all bids is reserved by the Fed-
eral government, however all monies on rejected bids will be returned to
the applicant.

Regulations governing KGRA status and access to Federal lands appear
as Title 43, Chapter II of the Code of Federal Regulations (43 CFR Part 3200}.



Non-Competitive Leasing

Federal lands which have not been declared a KGRA or reserved fram
mineral leasing by the Secretary of the Interior are available to the
public for geothermal leasing without competitive bidding. The director
of the local BIM office should be contacted for the appropriate application
and guidelines submittal. However, the appliqation should include a com-
plete and accurate description of the lands applied for, a proposed plan
including maps, and a statement that the applicant does not hold over '
20,480 acres of Federal geothermal leases in the same state.

Each application must be in sealed envelope marked '"Application for a
Lease Pursuant to 43 CFR subpart 32" and be accompanied by payment of
fifty dollars ($50.00), a service charge '

RULES AND REGULATIONS

Before lands may be offered for lease, the Director of Geological Sur-
vey first secures a description of the lands 'and the effects on the area
which might accompany geothermal development. If issuance of leases may
significantly affect the quality of the human environment, an environ-
mental impact statement must be prepared under the National Environmental
Policy Act of 1969. The statement must consider effects on fish and other
aquatic resources, wildlife habitats, popuiations, aesthetics, and the
area's recreational values. v

.In selecting tracts for lease, the Director of Geoiogical Survey is to
request the views and recommendations of appropriate Federal agencies, busi-
ness and industry, and private orga.nizations. Public hearings may. be held.
If a decision to lease is made, the director is to ihclude in the lease any
special conditions necessary to protect the environment, to permit use of
the land for other purposes, and to pretect other natural resources. *

*Code of Federal Regulations Title 43 Chapter II
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Terms of lLease

I.ease_.- Terms:

(a) 10-year term

(b) renewal as long as camercial production occurs
(c) 40-year maximm for autamtic renewal

(d) . preferential right to second 40-year temrm

‘Acreage Limitations:

(2) 640 minimm
" (b) 2560 maximum
(¢) 20,480 acres/state maximum total holdings
(d) acreage comnitted to cooperative development plans is
excepted when calculating total holdings withln a state

Rental:

(a) $1/acre minimm (exact amount set in lease)

(b) $1/acre escalation each year after the fifth, umtil
cameercial production begins

(c) exploration expenditures during the first five years,
and those exploration expenditures in excess of the
minimum for Subsequent years, may‘ be credited to the.
escalated portion of rent due

(d) $2/acre during periods of production

Royalt ies.:

(a) at least 10% and no more than 15% on the '‘value of steam,
or any other forms of heat or energy" :
(b) no more than 5% of the value of by-products sold utllized
' or reasonably susceptible to utilization; except
(¢) any by-product which is a mineral named in Section 1 of the
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 Mineral Leasing Act of 1920, as amended (20 USC 181),
has a royalty as set in that act
(d) $2 acre minimum royalty commencing the year production in
' commercial quantities begins; this royalty is paid in lieu
~ of rent ,
(e) 223% maximum royalty

lLease Adjustments:

(a) rentals and royalties may be adjusted every 20 years,
beginning 35 years after production of gebthermal steam;
maximm increase for any interval is 50%

(b) other terms and conditibns may be adjusted at 10-year
intervals, beginning 10 years after production of geothermal

steam
Bonds:
(a) lease compliance E $10,000
(b) surface protection : $_ 5,000

~(¢) in lieu of the above bonds, statewide or
nationwide bonds may be filed » ‘
* ———statewide © $50,000
" ——-nationwide o $150,000

Note: At the present time, the Idaho Dépar'tment‘ of Water Resources
requires all Federa.l lessees to acquire a geothermal resource
permit before drllling operations can begin. B

Applications for geothermal leases on Federal Lands can beeybbtained by

writing the State office of ‘the Bureau of Land Ménagement, ‘as follows:

Bureau of Land Management
Idaho State Office

- 550 West Fort Street

"~ Boise, Idaho 83702
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FEDERAL AGENCIES

Bureaut of Land
Management

. UtSc FOreSt

Service

TIME FRAMES FOR PERMITS WITHIN ALL FEDERAL AGENCIES

PERMIT

Pemmit for Pre-
Lease Operation

Issve lLease-BIM
lLands

Conducts EAR
Conducts KGRA
Lease Sales
Issues lease

Plant Siting
Permit

Post-lLease Joint
Approval with
USGS of Plans &
Operations

Special Use
Permit for Pre-

. Lease Operations

REQUIRED PRIOR TO:

Non-surface disturbing
exploratory activities
on lands not leased by
applicant

Plant Construction

Before exploratory
activities on lands
not leased by appli-~
cant

ESTIMATED TIME

FOR ISSUANCE NOTES
30 days | Includes geophysical/

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

About 5 months

Total: about 8
months
Not known
Site Specific
30 days Includes geophysical/

geological exploration,
temperature gradient
surveys, etc., 30 day
time 1limit for approval

' ‘v
w * -t
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FEDERAL AGENCIES

U.S. Forest

"Service - cont.

U.S. Geological
Survey

IT;‘

Issue lease-Forest

Service Lands
Conducts\EAR
KGRA Land Sales
Approves Lease

Joint Approval with
USGS of Plans of
Operation

Administers Terms

of lease 4

Approves Permit for
Exploratory Activ-
ities

~Conducts Site-

Specific Environ-
mental Analysis
and Approval of
Plans & Operations

EXplOration

» *

REQUIRED PRIOR TO:

Before major explora-
tory activities

Before non-surface
disturbing activities

Before non-surface
disturbing activities

ESTIMATED TIME
FOR ISSUANCE

About 17 months

‘'or longer

30 days

About 1 year

Lease obtains rights
to the resource

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




FEDERAL, AGENCIES

U.S. Geological
Survey cont.

U.S. Environmental
Protection Agency

c

PERMIT

Environmental
Bageline Data

Development
Injection

Utilization
Production

Changes in Plans
of Operation

Certify Air Dis-

REQUIRED PRIOR TO:

Gathering of required
l-year's environmental
baseline data

Drilling and develop-
ment of production
wells

Drilling and develop-
ment of injection
system

Construction of power
plant

Use of the resource
for power production

Before implementation
of changes in plans of
operation

ESTIMATED TIME
FOR_ISSUANCE

About 3 to 5 months

About 3 to 5 months
About 3 to 5 months

About 3 to 5 months
About 3 to 5 months

A few months

About 20 days

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 com-
pletion

Sundry notices
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FEDERAL AGENCIES =~ -~ . PERMIT = REQUIRED PRIOR TO: . FOR ISSUANCE NOTES
U.S. Environmental  Issue Water o | About 90 days Air, water, solid
Protection Agency - Permit o o , g waste permits are in
cont. - \ , _ conjunction with
. IR _ _ State Environmental
o * ' Health Agencies
Issue Solid - | About 90 days N
- Waste Disposal : : .

 Permit

 Review of EIS
U.S. Fish and * Advisory S | | ~ Consults on lease sales

(competitive abd non-

competitive), pre-

lease and post-lease
 environmental analysis

Wildlife Service




UNITED STATES

& ‘ FORM APPROVED
DEPARTMENT OF THE INTERIOR OMD NO. 42-R1688 . _
BUREAU OF LAND MANAGEMENT : .
v  Serial Number , ( J
APPLICATION TQ LEASE GEOTHERMAL RESOURCES '
(Sec. 4 Noncompetitive Lease)
The undersigned hereby makes application to lease all or my of the lands described herein that are available for leasc pursuant and ~

subject to the terms and provisions of the Act of December 24, 1970 (84 Stat. 1566, 30 U.S.C. Sec. 1001 ), or any amendments
- hereafter enacted, hercinafter referred to as the Act, and to all applicable tegulations now or hereafter in force when not
inconsistent with any express and specific provisions hercin, which are made a part hereof. ’

L. N‘ame tLast, First, Middle initial, print or type) | Address (include zip code)

Social Security or Taxpayer Number
2. Legal description

State ] County
- NATIONAL RESOURCE LANDS ACQUIRED LANDS -

Total area Acres Total area Agres

7 [xes T no
Service charge enclosed '

- Rental enclosed
Compliance bond enclosed
Are you the sole party in interest?
Are you a citizen of the United States?
Have you reached the age of majority?
Is application made for a corporation or other legal entity?

LQ, Has a statement of quatificatjons been filed?

I CERTIFY That iy interests, direct or indirect, in gecothermal resources leases in the above State do not excccd 20.480 acres.
That the statements made herein are true, complete, and correct to the best of my knowledge :md belief and are made in good

wlom|Nfor || afw

faith. -

£
(Signature of Applicant) (Signuturc of f‘gplicum) .
{Date) {Attomey-in-Fact)
Title 18.U.S.C. Section 100! makes it # crime for any person knowingly and wilfully to make to any depurtment or agency of the . Q
United Stutes -my falne, tulmuus or freudulent statements or rcpresemumms as Lo any matter within its jurisdiction.
et ST T T L ST T UL ML TRESLETE T MR T MR TR T Pty
(Instructians on regerse) Form 3200-3 (Deccmbee 1973)
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GENERAL INSTRUCTIONS

Submit copics of application typewritten or printed plainly, and signed
in ink. Application must be filed in the proper BLM Office for the State
in which the lands are located, in duplicare for mational resource lands

- ‘and in Iriplicate where acquired lands are involved. Applications for
‘lands in the following States which have no proper BLM Office should

be filed in the office indicated below.

North Dakota, South Dakota
State Office, BLM
Billings, Montana 59101

Kansas, Nebraska
State Office, BLM
~ Cheyenne, Wyoming 82001

Oklahoma
State Office, BLM
Santa Fe, New Mexico 87501

Fastern States
Eastern States Office, BLM
7981 Eastem Avenuc
Silver Spring, Maryland 20910

It additional space is needed in furnishing any of the required
information, it should be prepared on addllmnal sheets, initialed, and
attached to your application. :

ttem 1+ Give last pame, tirst name, middle initial, and Sucial Security
ot Taxpayer Number. Give street and aumber (P.0O. Box), City. State,
and Zip Code.

ltem 2 - l.and Description - Give complete and accurate description of
lands for which lease is desired. It lands have been surveyed under the
public land rectangular system, each application must describe lands by
legal subdivision, section, township, and range. When protracted surveys
have heen approved and effective date thereof published in the ederal
Register, all applications to lease lands shown on such protracted
surveys, filed on or after such effective date, must describe lands only
according to scction, township, and range shown on approved pro-
tracted surveys. If lands have neither been surveyed on the ground nor
shown on_records as protracted surveys, each application must describe
lands by metes and bounds, glving courses and distances between
successive angle points on the boundary of tract, in cardinal directions
except where boundaries of lands are in irregular form, and connected
by courses and distances to an official corner of the public land surveys.
In Alaska, descriptions of unsurveyed lands must: be connccted by
vourses and distances to. either an official corner of the public land
surveys of (o a trisngulation station established by any agency of the
United States fsuch as the United States Geological Survey,. the Coast
and Geodetic Survey, or the International Boundary Commission), il
the record position thereof is available to the general public, For
description of unsurveyed public lands adjm.em to tidal -waters in
luum.m.l .'md Alask:, sce 43 CFR 3203.4(d). ) L

Total arca of land requested should be shown, in acres, in space
provided. That area, except where the rule of approximation applics,
must not exceed 2560 acres. Al of the land applicd for, must be within
a xix. (6) mile square or an arca of six (6) surveyed of protracted
scctivas in length or width, In instances where the United States does
not own a 100 percent interest in the minceal deposits in any particular
tract, the offeror should indicate the percentage of Government
ownership.

ttem 3 - Service Churge - Nonretundable service charge of fifty dollars
($50) must accompany application.

ttem 4 - Rental - Advance ‘remal at rate of not less than one dollar
(31) per acre, or fraction lhucof must be submitted at time of filing
application.

Item 5 :Bonding - A single copy of the bonds on forins approved by
the Director must bde filed in the proper BLM Office. Bonds may be
filed with application or must be filed within thirty (30) days after
receipt of notice from Authorized Officer.

ltem 6 - Party in Interest - Indicate whether sole party in interest or
not, I not, submit, at the time application is filed. a signed statement
sctting forth names of other intcrested parties and the nature of the
agreement between them. All ingerested parties must furnish evidence
of their qualifications to hold an interest in the lease when application
is filed.

Itam 8 - Age of Majority - lndicate whethet or not the age of majority.
If application is madc by a guardian or trustee for a person who has aot
reached the age of majority, the application must be accumpanicd by
evidence required by Section 3202.2-2 of the Regulations.

1tem 9 - Application by Curporativn or Association - If the applicant
is a corporation, or an association, it must submit a statement
containing the following information: (1) State in which it is incorpo-
rated or formed; (2) that it is authorized to hold geothermal leases;
(3) that the officer executing this application is authorized to act on
behall of corporation or association in such matters; and, (4) the
percentage of voting stock and all stock owned by alicns or for those
having addresses outside the United States. If 10 percent or more of the
stock of any class is owned or controlled by, or on behalf of, any one
stockholder, a ‘scparate showing as to his name, citizenship, and
huldings must be furnished. .

Itern 10 - Statement of Qualifications Filed - If qualification statcment
has -been previously filed indicate and identify by serial number the
record in which such statements were filed !ogetlm with a statement as
to any amendments thercof. .

,Submu application in & scaled cnvclopc Envelope must be plamly '

- identificd that it is an application for a lease punuant to 43 (‘I"R 3210.

{ltems not Imrd are scif-explanatory).

- GPO 831-310
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CHAPTER SEVEN

ENVIRONMENTAL AND REGULATORY PROCESSES
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NATIONAL‘HWIH)NMENI‘AL POLICY ACT (NEPA)

The National Environmental Policy Act (NEPA) became law onh
January 1, 1970. It has been stated that NEPA has become the "major
statutory lever for enviromnerital quality in Federal Government''. This
is because it imposes a broad i'esponsibility on Federal agencies to take
envimmrlental values into account in their planning and decision making.

* NEPA boils down to a body of Federal legislation requlrlng the in-
clusmn of environmental impacts into cost/benefit analyses determining
project feasibilities. The Council of Environmental Quality (CPEQ) was
also established by this legisiation to implement NEPA requirements.
Basically, NEPA requires in-depth reports to be written describing pro-
Jects: ahd their impact on the environment. These reports are called
Environmental Impact Statements (EIS) and are required of all projects
that are "major Federal actions significantly affecting the quality of
the hunan environment"., This phrase is intended to relay:

(1) The overall cunulative impact of the action proposed ‘and
further actions contetmlated;

(2) The potential that the environment may be significantly
affected even if the action is 1ocaliZed in impact; and

(3) Any action in which the environmental impact is likely to
be highly controversial. E

Responsibility for EIS preparation falls to the 'lead agency" of a
project the agency having the greatest legal authorlty in the matter.
The EIS, if required, can be prepared by either the planning 'lead agency"
or a oontractor, but will be prepared at the dexgeloper 8 expense.

INFORMATICN
For further mfomatlon on NEPA requlrements

U. 8. Env1ronmenta1 Protection Agency
442 South Washington

Boise, Idaho 83702

_(208) 384-1450
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DEPARTMENT OF HEALTH AND WELFARE
STATE OF IDAHO

The Idaho Department of Health and Welfare, Division of the
Environment,vis responsible under the 1973 Water Quality Act to admin—
ister standards for water quality in wastewater treatment. :

The Department works with the Department of Water Resources in
the area of geothermal disposal. A pemmit must be obtained from the
Department of Water Resources for injection fo disposal waters into a
"re-injection" well. Prior to issuing such a permit, the Department of
Water Resources does ask the Environmental division for comment. _

Should the owner/developer anticipate the disposal of waste water -
from the geothermal project into Idaho's waterways, a copy of the
Water Quality Standards and Wastewater Treatment Requirements should -
be obtained from the Department of Health and Welfare. A discharge
permit will be required from Health and Welfare with concurrence'of
the Environmental Protection Agency.

INFORMATION

Department of Health and Welfare
Statehouse

Boise, Idaho 83720

(208) 384-2392
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ROLE OF ILOCAL GOVERNMENT

In Idaho, a geothermal drilling permit and a water right permit
fraom the Department of Water Resources is mandatory by state law. Local
units of government are not charged with any responsibility for the drill-
ing of geothermal wells. However, individual city and county codes may
be in effect or implemented in the near future, and it would be wise to
check with the local permitting agency, i.e., public works director, city
engineer, or building inspector, to insure that an additional permit is
not required at the local level.

Idaho State law does require local uhits of government to adopt
building, plumbing and electrical codes. The geothermal owner/developer
must obtain the necessary pemmits from officials at the local level before
proceeding with the construction of a geothermally heated project.

Should the geothermal project require a change in land use, the
local zoning ordinance and rules for applying for a land use change,

e.g., from agriculture to residential, must be followed. State and Federal
agencies as well as lending institutions will require the owner/developer
to meet local zoning laws and pemitting requirements.
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GEOTHERMAL EXPLORATION
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GEOTHERMAL EXPIORATION

Exploring for geothermal resources, both hydrothermal and hot rock

~ anomalies, has become extremely technical and camplex. The historical

method of stumbling upon a hot sprmg, geyser, boiling mud pool or other
surface activity is being replaced by more scientific approa.ches Un-
fortunately, surface mnifestations do not always depict subsurfaoe con-
ditions : - .

However technical or ednplex the method of exploration, the impor-

~tant phrase to remember is "geothennal exploration is essentially a matter

of teammork". Geothermal exploration techniques have incorporated a
multltude of dlsclplines including geological, geotechnical and geophysical
studles at a particular region to 1ocate possible geothermal production
sites. The purpose of this teammork is to pool the necessary informatlon
and capsula.te the results as final evidence for drilling.

The Aims of Exploration

" The aims of the geothermal explorer, of whatever d1s01pline, a.re as
follows

(1) To locate a geothermal field;
(2) To decide whether such a field, if found, is seml-thermal or

o hyper-thermal (mixing of cool and warm or hot water), ,

(3) To decide whether a hyper—thermal field, if 1ocated .is steam-

: , or-water dominated; . : % ‘
- (4) To define as closely as possmle the location, area, depth and .
- probable range of temperatures of any located field; and

- (5) From all this, to estimate the order of mglitude of the heat
o or power potential of any located field and the grade of heat
obtainable therefrom. | e .
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The initial stage of any exploration program :Ls a reconnaissance of
the field geology and geologic mapping. . Review all exlsting literature
to identify prospectlve areas in your concern. All recorded data such as
topogra.phy, neteorology, geology hydrogeology, observatmns of hot
springs geysers and fumaroles, geochemlstry and geophysical n:easurements
~ should be carefully collected and reviewed. Structural geology is of
primary mlportance in determining geothemal ‘anomalies. Fran the data _
mentioned in may be possible to select promlsmg regions, or even more
narrowly defined regions, that are likely prospects for closer investi-
gation Geologlcal data from surrounding "non-thermal" areas may also
prov1de valuable mfonnation All the data fram "thermal" and "non—
themal" areas will help you . to deduce the true thermal anamaly. ’

, 'Ihe second stage of your geothermal exploration program should in-
VOlve an interpretatlon of the aerial photography of the site in questlon
Photographic surveys aid in structural analysis and geologic mppmg, and
in areas of poor topographic control are essential for geograph.lc location
during geophysical surveys.

Field work involving geologic and hydrologic surveys are the third
stage in your exploration program. To understand these technologies, we
must first look at the function of your principal investigator, the geo-
logist, v

The role of the geologist in your exploration program is to start the

framework of a "hypothetical' model which will pinpoint your drilling area.

The geologic model is only part of the total picture that will aid you in
detemmining the best site for drilling. (Remember, the functions of the
geologist, hydro-geologist, geophysicist, and geochemist are all dependent
on one another. ’ |

GEOLOGIST , :
The geologist must rely heavily upon deductions to oanplete his/her
part of the model. The geologist's job is to relay to you sugg&etions of
what zones may be permeable and contain hot fluids, and to pinpoint prom-
ising drill sites. He/she accomplishes this by studying surface geo-
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logical mapping; by studying the tilt of outcrops; by examining the re-
sults of any cored surroundings Which may have been obtained by previous
investigators or by their own exploratory drilling; by observing faults
and surface thermal manifestations; and by ‘the presence of ''cap rock"
formations that sometimes may serve to prevent the wholesale escape of
steam into the atmosphere. The geologist may also suggest where geo-
thermal zones are recharged w1th water and where the source of heat or-
igmates

HYDRO-GEOLOGIST

The hydro-geologist follows the path of the geologist model to de-
duce the probable zones along which water will flow underground. The
hydro—geologist should be able to answer the followmg questions to
further your exploration program. (1) How the geothermal fluids reach

vthe permeable zones; (2) Bow the geothermal fluids escape to the sur-

face structures; (3) How the geothermal fluids are contained from es-
caping elsewhere; and (4) How the geothermal fluids may be expected to
react once drilling has begun. |

GEOPHYSICIST
‘The next step in your geothermal exploratlon model perta.ins to the

function of the geophysicist. The task of the geophys1cist in geothermal
exploration is to measure as accurately as possible the physical para-~

meters of underground formations The existence of a geothermal reservoir

can be further explained from the indlrect measurement of various physical
parameters at depth. These physical paraneters include temperature, elec—
trlcal conductivity, density, and magnetic—susceptibility o

Miny techniques are available to the geophysicist varying widely in
reliability and cost. Fortunately, same of the most useful techniques are
the cheapest; and it is on these that the geophysicist should first con-
centrate : '

, Perhaps the most. inexpensive method is that of thermal techniques
Themal—emloratlon techniques can provide the size and potential of 2 )

53



geothermal system. By using special thermometers, the geophysicist cam
deduce temperature gradients and heat flow rates. Again, relating to
eost, the geophysicist can: (1) take surface and shallow temperature
‘measurements, generally at depths of 6 meters or less; (2) take geo-
thermal gradient surveys at depths of 15 to 100 meters, and (3) make
heat fTow detemnatmns, generally requinng bole depths of at least
100 meters.. - : ,

Temperature measurements asfmder&netewcanbeusedto detect: |
‘hot areas, but should be taken Iightly, as the temperature may be in—
. ﬂ:uenc:ed by cross-flows of eool groumnd waters. Quce a chemieal analysis
hasbeendevelopedmthemermr ammnclmveanswercanbe
given on the tn:te tenperatm'e

Anothzermethod available ta the geophys:ﬁcist is that of electrical
msistﬁmtymasuxanerrts This method: is achieved by’iujecttugcarrent
into the g . through suitably spaced electrodes, and:masurmgthe ,
vultages between those electrodes. In general, a hot water field w:t:ﬂ
tend to g c:eazcmec:ﬁ low resistivity, mamlybecauseafthedisp
solved salts,,. whereas a steam field will tend to shmv up as 2 kigh re—
sistivity zone. Thus, without exploratary drilling, it can be deter—
mined through an electrical resistivity method whether a geothermal re—
source exists and if it is significantly large enough for practlcal ap~
plica.tions

(1) gravity measurements
(2) seismic measurements,. mﬂectlve and refractive
(3) micro-wave techniques
(4) electro-magnetic techn:umes
(o) radio frequency interference
' (6) ground noise measurenments
(7) micro-seismicity
(8) audio-mgneto-tellurics:
(9) aerial scamning of infra-red radiation
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- The last link in the model before exploratory drilling is the
function of the geochemist "The correlation between chemical and
thermal actions of the Earth's crust are extremely important in trac-
ing geothermal analomies. Geochemical analysis should include

(1) fundamental water chemistry
(2) identification of chemical constituents relative
to reservoir temperatures
(3) dissolved 'gas' content
(4) geochemical mdicators -of various processes associated
' with high temperature reservoirs

There is a direct relationship between a geothermal 'water's chem-
istry and its or1g1na1 reservoir temperature Geochemical analysis of
.surface thermal activity can lead to the following information:

(1) tenperatures ,
(2) hydrostatic pressures.
(3) gas pressures
' (4) rock types
(5) flow pressures

Although the geochemist's ;job becomes highly technical ‘the geo—
thermal explorer should know that silica, magnesium and sodium/potas—
sium are the three principal factors in detennining reservoir temper-
atures. 'I‘he geochemist s interpretation of the minerals will help deduce

fthe quality and temperature oi’ deep thermal fluids.

If the preceding exploratory techniques indica.te a likelihood that

' the geothermal resource may indeed be present, a suitable site should be

chosen for exploratory drilling. The object of exploratory dlelling isv
to seek proof of the technical deductions raised earlier in your model,
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. Exploratory drilling is important for the following reasons: -

(1) to confirm and revise the previous information obtained
' ‘on the geothermal resource; o
(2) to 'pmve’:whether or not a site is economically and

_ technically feasible for full-scale geothermal ex-
ploitation; :
(3) to provide the information necessary for the location .of
drill sites, for the design of production equipment, and
for the calculation of probable useful life. |

‘It must be noted that the geothermal explorer must always weigh the
_cost of these services with the benefits to be gained. Any one of the
aforementioned techniques may lead toward drilling an exploratory well.
It is not necessary to follow step-by-step everything mentioned in this
Chapter. The authors merely wanted to give you an understanding of the
many facets of an exploratibn program. In other words, if. the cost‘of
geophysical exploration is greater than a couple of shallow wells, then
drilling may be the best exploration technique. Remember, the final
answer is always obtained by drilling.

It is important for the geotherml explorer to be cautious in select-
ing a technical geothermal team. Exploring and drilling for geothermal
fluids must be precise and include the teamwork mentioned earlier. Try
to select individuals who have extensive technical backgrounds in your
geographic area and individuals in whom you personally feel confidence.
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GEOTHERMAL DRILLING

WELL DRILLING

| - The most important phase of geothemlal development is well drilling.
The. drilling of the first well and subsequent wells defines the resource

limits, temperature and qua11ty

Until the completion of one or more wells, the geophysical, geochem-
ical and hydrological data will give you information based on percentage
of probability for a successful production well. While this data is an
integral part of the process, any geothermal project viability hinges on
the final step of actual water flowing from the production well.

In light of this, selection of a well driller with the expertise and
equipment to bring in the maximum producing wéll is critical. The follow-

a dr111er

 ing information is designed to give you not only a qulf;ing knowledge of
drilling regulations and procedures, but also to aid in the selection of

‘Before ta.lklng to any drillers, thoroughly familiarize yourself with
the mfonnatmn presented and proceed with caution when selecting a driller.

RULE #1

RULE #2

- Not every well driller can drill a geothermal well!
Few drillers have had experience drilling anything but dom-

estic and irrigation wells. Do not base your selection on
previous domestic or irrigation experience. If you (or
your friends or relatives) know a driller, do not base your

- selection only on personal relationships «
‘When talking or visiting with a well driller, the nain area
~of concern will be the equlpment to be used Do not be

swayed by the size or price of drill rig or appea.rance
Some drlllers have top equipment but still have no geo-

,thenma,l experlence, while another well dr111er w1th poor—

looking equlpment could be the r1ght person for the job

If you use a consultant, engineer, and/or karch;tect
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let them select the driller for you, BUT make certain
that your contractual agreement with them specifies the
use of a qualified geothermal well driller.

Now that we have the three basic rules on well driller selection
outlined, the following discussion is on well drilling, drilling equip-
ment, and drilling rules and regulations. Amed with the following in-
formation, selection of a qualified well driller for a successful pmject
should be much easmr.

GEOTHERMAL WELLS
There a:rerfou'::k' basic types of wells:

(1) 8lim hole/exploratory wells.
These are used mainly by large development companies and/or’
wildcatters in areas where no previous drilling has taken place
and limited geological information is available.

(2) Observation wells.
These wells are used only for monitoring purposes. In a geo-
thermal field observation wells are often drilled to see what
impact, if any, one production well may have on another. A
well drilled as an cbservation well may NOT be used as a Pro-
duction or Injection well.

(3) Injection wells.
An injection well is used to dispose of the geothermal waters
after they have been used. Any well drilled especially as an
injection well, a converted producing well, or reactivated or
converted abandoned well used for injecting mterial (water,
steam) into a geothermal area or adjacent area to maintain
pressures‘ in a geothermal reservoir, pool or other source, fits

this catagory.
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(4)- Production wells, »
This includes any well that is odrmercially producing water,
steam, or heat--or is intended for commercial production of

a geothermal resource.

DRILLING EQUIPMENT

There are two basic types of drill rigs. The most common rig is
a cable tool, and the second is a rotary rig, which uses three basic

' mediums to drill: mud, air, and reverse circulation.

CABLE TOOLS

Cable tooling uses a series of oomponents sockets, jars, drill
stems which weigh from 1,500 to 2,500 pounds attached to a drill bit
vhich drives this combination, called a ''drill string' down into the
earth. Most common steel cable has a right hand lay. Cable tools use
left hand lay cable to glve a twist as the tool drops, deepening and
keeping the well bore uni form. _The left lay cable keeps the drill
string, which has standard r1ght hand threads from coming loose in the
hole, Cuttings and debris are removed perlodlcally, dependlng on the
strata being drilled through, byAmeans of a bailer. The bailer works
by means of a dart and pop door which closes once the cuttings have en-
tered the bailer and the driller starts to remove it from the hole.

Cable tool rigs have a limited depth. Generally, in Idaho, most

_ cable tool rlgs cannot drill deeper than 1,500 feet however, in other

parts of the country cable tool rigs have been known to dr111 to depths
up to 6, OOO feet, The mjor problem of cable drilling is the limited
capac:.ty of different types of equipment to h01st the welght of the dr111
strlng and cable. ‘ :

ROTARY RIGS

Most rotary rigs found in Idaho are small mobile wnits similar to
the larger derrick type oil and gas rigs. Rotary rigs, as the name im-
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' plies, turn the drill stem in the hole with a tricone bit attached to the
bottem of the stem. The drill stem is hollow to allow the drilling med-
iun (mud, sir, water) to be forced down it, and then in turn carry the
cuttings up and around the stem and out of the hole.

Most rotary rigs are diesel powered to turn the mechanical drive for
the drill stem, compressors, pulley arrangements for lowering and raising
the stem in the hole, pumps for circulating the drilling mediums in the
hole, and pumps to circulate, cool-screen, settle a,nd store the cooling
mediums, '

Botary rigs are divided into three basic drilling methods and most
are easily interchangeable:

g.x_z Mud drilling is by far the most commoon and usually the
easiest drilling method. The mud is forced down the hollow drill
stem, lubricating the tricone bits, and then rises to the surface
carrying the drilling cuttings and excessive heat. This method
works in sand, gravel and hard rock. The one drawback to drilling
with mud is that if the drilling proceeds into high temperature
areas, the mud can have a sealing effect on the hole, This wall
cake, as it is comonly called, can turn a high producing well into
a dry bole. This must be & consideration in drilling, and the drill-

+ er would be wisest in most cases to switch to air or water in a hard
rock producing zone or any zone with high temperatures.
Experienced geothermal well drillers are now drilling with water
from start to finish, with mud being used only in zones where thene
is difficulty holding the formation.

Air Rotary: The air drilling method uses compressed air forced down
the hollow drill stem, The air carries heat and drill cuttings to
the surface. The drawback to air drilling is that it is not effec-
tive in drilling through formations that might cave in, such as sand

or gravel, and air drilling will not be successful with high volumes -

of water. For most geothermal wells mud has been used until the
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driller reaches the producing zone; ‘he will then case the hole on

down to that level and then switch to air or water to finish the

well.,

Another air method is a down hole hammer which operates similar to
the standard jackhammer seen at construction sites. Air, or air
mixed with foam, powers the hammer and then carries the debris from
the hole. The foam is introduced as a liquid substance which foams
when driven by the air. |

"Water Drilling or Reverse Circulation Drilling: This method util-

izes water as the drilling medium with the water forced down around
the drill stem, and the debris and cuttings flowing up the drill
stem, (hence the name, reverse circulation), and into a cooling and
settling pond. vMost experienced geothermal well drillers are now
starting to use water to drill the entire well. This, however, may
be limited by the type of formation and the availability of water.

If the formations hold and a sufficient supply of water is available,
it is advisable to drill with water.

WELL SIZE

Sizing the well or bore hole depends on a number of factors:

(1) Available data from existing wells in the area, if any.
(2) Information gathered by the geologists/hydrologists.

~ (3) Intended end use and quantity of water needed.
(4) Depth of drilling. R

In sizing the well the above factors all contribute to determining

well size. Another factor that should not be overlooked in sizing the
well is that higher temperature (160°F plus) water plays havoc with pumps
that can fit only in ‘the smaller casing sizes, i.e., eight inches and
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smaller. If the area has sufficient artesm head, pumping (depending on
the use) may not be necessary but if a pump is needed consideration to
pumping requirements and water temperature should play an inmportant role
in selecting bore hole size. This is where the use of a consultant and/or
enginéer is most critical. Do not leave this for the driller to detennme
for you.

BLOWOUT PREVENTION EQUIPMENT

When drillmg in areas with known high pressure, blowout prevention
equlpnent will be necessary. As discussed in the previous section, ce-
menting of the casing to prevent damage to the environment, groundwaters,
geothemal\respurce, ete. is necessary. The surface casing should be of
adequate size, strength and depth to allow anchoring of the blowout pre-
vention equipment. )

Blowout prevention equipment consists of a series of hydraulic rams.
The first set is commonly called a shaffer hydril. These rubber gasket-
like devices can be closed quickly to hold the stem in place. The next
set is a pipe ram which has two semicircular rams that fit snugly around
the drill stem. This allows for a stronger hold on the rubber hydril.
The next set is the blind ram. This device is used to actually cut .
through the drill stem and seal the well campletely,and is viewed as the
last line of resistance and would be used only in the worst circumstances.

All these rams are hooked to what is called an accumilator wagon,
which supplies the power needed to effectively use the rams in case of an
emergency. ‘

Blowout prevention equipment is required by Idaho law for drllling
in high pressure areas. Your well driller should be familiar with this
equipment, its use, and the Idaho law that addresses its use.
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WELL CASING AND CEMENTING

Well casing standards are set on a well-by-well basis by the
Director of the Idaho Department of Water Resources. Your well driller

or whoever files for the drilling permit will have to work out the de-

tails with this department.

Cementing of casing, again, is determined by the Director of the
Department of Water Resources. Cementing is performed to prevent blow-
outs and seal other water—bea.ring formations from the geothermal pro- -

ducing zones. ‘ ,
There are five basic types of casings:

(1)

@

(3)

(4)

Conductor pipe - This is the first and largest diameter string
of casing to be installed. This extends from the surface to a
minimum of 40 feet or greater if necessary.

Intermediate stfing or casing is the casing installed in the
well to seal out the brackish water producing zones, and to
prevent caving below the bottom of the conductor pipe or sur-

face casmg

Production string is the casing that extends from the productlon
zone to the surface through which the resource is produced.
Surface casing is the first string of casing run after the con-

ductor pipe to which the blowout prevention equipment is an-
chored for sealing out groundwater zones. :

(5) Screening is used in the production zone to prevent cavmg and

to keep the productlon zone open.
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QOST OF DRILLING

Drilling costs vary fram driller to driller. Cost factors that
contribute to drilling costs are: ' |

(1) Bore hole size
(2) Type of casing
(3) Amount of cementing

‘(4), Types of geologicalr formations encountered
' (hard rock, gravel, clay, etc.)

(5) Set up time and availability of support systems
(6) Depth of well '
(7) Type of equipment used

(8) Need for blowout prevention equipment

To try to give a cost range in this time of inflated prices for
fuel, casing and overall price increases is extremely difficult. Oral
bids on well costs for a 12" 1,000 foot well ranged from $50,000 to
$90,000, depending on the factors listed above. Some costs are truly
impossible for the driller to accurately predict in advance. Per foot
and per pound quotes, however, should be secured for differing forma-
tions, casings, drilling muds, and cementing.

Securing the services of an experienced reputablge driller is your
best protection against unreasonable drilling costs. /

IDAHO STATE DRILLING REQUIREMENTS
A drilling permit must be obtained from the Idaho Department of
Water Resources before the drilling of any geothermal well. This regu-

lation (Idaho Code 42-4006) covers all private land owners and holders
of a State or Federal lease.
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The Idaho Code

Because of possible conflicts between geothermal resource devel-
opment and state water appropriations, the Idaho legislature through the
Idaho Geothermal Resources Act of 1972 placed the regulatory powers for
geothermal development in the Department of Water Resources. Drilling
pemits, fees, construction bonds, and appropriations of water for geo-"
thermal development is the responsibility of this department.

Filing Fees
The cost for filing a geothermal well permit, to either drill or

alter an existing well for production purposes, is one hundred dollars

($100.00). Thi§ fee covers paperwork and handling by the Department of
Water Resources.

Bonds _
- Every permit requires a bond of an amount not less than $10,000 to
ensure compliance with the rules and regulations of geothermal develop-
ment as set forth by the department.

INFORMATION

Idaho Department -of Water Resources
373 West Franklin Street

Boise, Idaho 83720

(208) 384-2215
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U. S. DEPARTMENT OF ENERGY
PROGRAM RESEARCH AND DEVEIOPMENT ANNOUNCEMENT (PRDA)

The purpose of the Program Research and Development Announcement
(PRDA) is to proVide an opportunity for interested parties to propose
engineering and economic feasibility studies of direct applicatidns of
geothermal resources. PRDA solicitations are part of the U. S. Depart-
ment of Energy's (DOE) national geothermal energy program plan which
places emphasis on the near-term commercialization by the private sector
of hydrothermal resources for direct purposes. |

Proposals for any PRDA announcement may be submitted by individuals,
corporations, oompanies, educational mstltutlons non-profit and not-
for-profit organizations, and others, 1nd1v1dua11y or as proposed teams.
Proposals from Federal agenc1es and/or laboratories owned, operated or
under the cognizance of the Federal Government cannot be considered for

selection.
Background ) - |

. One of the major objectives in the DOE Geothermal Program _is to work
with industry, state and local governments, the academic community, indi-
viduals, companies and other concerned groups to provide the nation with

an ecbnomically and environméntally ‘acceptable energy resource to sub-

stltute for or supplement present energy sources. The DOE feels that
worklng with these groups. will permit the timely exp1011:a.t10n of our na-
tion's substantial, geothennal energy resources. To provide early momen-
tun and development of the geothermal industry, DOE announced the iriitia—

~tion of the PRDA program to stlmulate rapid exploitation of 1iqu1d—dom1-

nated hydrothermal resources. The DOE feels that this class of geothemnl
energy resource -is con51dered most likely to make a significant impact in
the national energy problem in the near-to-intermediate future.
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Requirements

~ To be considered for any PRDA announcement, proposers must demon-
strate their total ability to carry out the project through completion.
The proposers must be familiar with the economics, -energy utilization
technology, and institutional requireménts of the various representative

direct applications. ,

The proposef should remember that the application will receive
closer cons1deration if the proposal moox'porates a well-rounded tech-
nical team. Englneerlng and economic backgrounds should be highlighted
for your proposal to be considered.

: Additibnal requirements are stipulated under each particular PRDA o
announcement. However, it should be noted that under most PRDA announce-
ments, proposals must be for site-specific studies; that is, analysis of
use at a spe01f1c geothermal reservoir for a s1ng1e-purpose application
or multl—use appllcatlon On the same note, the proposer must either own
the resource area in study, or have the authority to enter or galn access
to the resource area from the owners.

Scope of Studies
The engineering and econamic studies of interest vary with each PRDA
announcement. The following are areas in which DOE has had interest in

the past:

* Industrial - Process steam and moderate to low temperature
heat for industrial plants.

* Agricultural - Space, water, and soil heating for green-
houses; grain drying; irrigation pumping; and extraction
of chemicals from agricultural products (starches, acetic
acid, acetone/butanol, ethanol, etc.).

* Space/Water Heating and Cooling - Space heating and’ cooling,
water heating (especially district heating and/or cooling
systems) for commercial-sized buildings or business complexes

and residential developments.
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¥ Mineral Extraction - Process steam and moderate to low
temperature heat for ore concentrating, leaching, flotation

processes, etc. .
Evaluation :

All proposals undergo a Preliminary Review and a Comprehensive Re-
view as described below. The Preliminary Review is conducted from a
technical and business standpoint to determine whether the proposal:

(1) contains sufficient cost, technical, management, and other

information to permit a meaningful, comprehensive evaluation;

(2) has been signed by a responsible official of the proposing

organization or a person authorized to obligate such organ-
ization ; Co

(3) provides a proposed site which could be available for com-

mercial exp101tat10n,

(4) contains a letter from facility owners assuring contractor
access to study area;

(5) is valid for é.t‘ least 150 days; and

(6) cleéi'ly addresses the purpose of the PRDA.

If the proposal does not meet these requirements, DOE will discon-
tinue evaluation and the offeror will be notified in writing. .

Prdposals which pass the preliminary review thén underg'o' a compre—
hensive review which categorlzes the proposals according to: o
(1) type of appllcatlon (smgle—purpose or multl—purpose appli-
' ‘cations); and =
- (2) industry sector (industrial processing, and space/water heating
- and ooollng, etc.).
This review rates proposals acoordlng to the establlshed evaluatlon
criteria described below. - The review is conducted by a Government Evalu-

atlon Panel composed of government personnel supplemented as necessary
with technical advisors from DOE laboratories and/or DOE consultants.-
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‘Evaluation Criteria

ok Quality of the technical plan, including discussion of study ob-
Jjectives, background, study plan for producing the information
required as the final product of the effort, statement of work .
and implementation plan.

*  Adequacy of the proposed organizatiOhal structure and project
 management plan, including provisions for financial control.

* The capabilities, related experience and facilities which the -
| proposer offers and which are considered to be integral factors
- . for achieving the objectivés of the proposal, including the
. qualifications, capabilities and experience of the project man--
ager and other key personnel.

Number and Value of Awards

Under each PRDA announcement the DOE reserves the right to make any
nunber of awards, or none at all. The dollar amount per proposal follows
these same principles. However, in past issuances, the DOE placed a
$100,000 to $125,000 1id on proposals and awarded approximately six to
twelve grants.

It is important to get on the DOE mailing list so that you will re-
ceive the PRDA notices when they are released. You can assume that DOE
will have at least one PRDA announcement perb year. Expect approximately
90 days for the DOE to review your proposal and another 60 days to
negotiate if you are selected. (These times have been known to be longer).

INFORMATION

To recéive further information on the PRDA program and to get your
name on the DOE mailing list, write:

U.S. Department of Energy U.S. Department of Energy
Idaho Operations Office San Francisco Operations Office
Geothermal Program or 1333 Broadway

550 Second Street Oakland, California 94612

Idaho Falls, Idaho 83401
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U. S. DEPARTMENT OF ENERGY
PROGRAM OPPORTUNITY NOTICE (PON)

~ The purpose of the Program Opportunity Notice (PON) is to provide
an ‘opp‘ortunity for interes_ted parties to propose direct ‘heat utilization
or combined electric/direct use projects demonstrating single or multiple
uses of geothermal energy. The PON solic1tat10n is part of DOE's national
geothermal program plan which pla,ces empha51s on the near-term commercial-
ization by the private sector ‘of hydrothermal resources for nonelectric

purposes.

 Proposals for any PON announcement may be submitted by individuals,
corporations, companies,. educational institutions, and state and local
agencies. Like the PRDA announcement, proposals from Federal agencies
and/or laboratories owhed,_ operated, or under the cognizance of the Fed-
eral Government cannot be considered for selection.

The background and requirements of the PON announcement follows the
same course as the PRDA. The initial purpose of the PON is to follow,
thrdugh constrqctiori, the research and development learned from the PRDA
_sfudies, and other research being campleted by the government and pri-

vate sectors.

Scope of Studies
. The demonstrations of interest to DOE vary with each PON announce-

| “ment. However,' the following are general areas in which IDE has had in-

terest in the past'

Sk iSpaoe/water heating and oooling for resident1a1 and comnerclal
] bu11d1ng complexes ‘ T

* Agrlbusmess (agrlcultural and aquacultural uses)

* Industrial processing.
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Evaluation = ,
~ The evaluation process of the PON application is much the same as
the PRDA. The main criteria the DOE uses in evaluating the PON are:

(1) -Overall feasibility of the proposed project, including quality
- and adequacy of the technical and cost data submitted and
- reasonable evidence of the existence of suitable geothermal
. resources and availability of facilities, site, equipment and
- other project-related needs for duration of field experiment.

. (2)_ Buitability of match-up between prospective geothermal energy
user(s) and the proposed application, including potential for

.. alternative energy savings and degree of transferability of
project results to other potential users of geothermal energy.

(3) Evidence that the proposed application is likely to promote
‘new or expanded use of geothermal resources, consistent with
“overall goals of the DOE geothermal program, adequate economic
“analysis of the user and application area, and the ability to
begin operations of the proposed application at an early date.

- (4) Adequacy and quality of a Management Plan including adequacy
of the organizational structure and provisions for technical
and administrative controls.

| ,(‘5) Qualifications, capabilities, ‘and relevant technical experience

of project personnel, including proposed prime contractor, sub-
contractor(s), and consultants, if any.
Number and Value of Awards

Under the PON announcement the DOE reserves the right to make any
number of awards or none at all. The dollar amount per proposal follows
the same principles as the PRDA. Heavier emphasis is placed upon & cost-
shared proposal under the PON, and this cost share can be in actual dollar
contributions or "in-kind" matches.

It is important to get on the DOE mailing list so that you will re-
ceive the PON notices as they are released. There are no guidelines as
to when PON notices are released. Expect approximately three to five
months for the DOE to review your proposal and another two to four months
to negotiate if you are selected.
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- INFORMATION

To receive further 1nformat10n on the PON program and to get your
name on the DOE ma111ng llst write:

U.S. Department of Energy
Idaho Operations Office
Geothermal Program

550 2nd Street

Idaho Falls, Idaho 83401

or

-U.S. Department of Energy

San Francisco Operations Office
1333 Broadway

Oakland, California 94612

U. S. DEPARTMENT OF ENERGY

GEOTHERMAL LOAN GUARANTY PROGRAM

The Geothermal Loan Guaranty Program (GLGP) became effective on
June 25, 1976 under Title II of the Geothermal Research, Development
and Demonstration Act of 1974. |

The outlined objectives of the GLGP as stated under this Act are:

(1) To encourage and assist the private and public sectors to
accelerate development of geothermal resources in an envir-
onmentally acceptable manner by minimizing a lender's finan-
cial risk.

(2) To develop normal borrower-lender relationshlps in order
that flnancmg be made available w1thout guarantees at some
future time.

- Under the terms of the Act, loan guarantees will be granted for up
to _75% of project costs, with the Federal government guaranteeing' up to
100% of the amount borrowed, and the applicant oontrib_utirig‘ 25% equity.
The amount to be guaranteed is limited to $100 million per project and
$200 million per borrower. ’ A
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The life of the program is 10 years, to terminate on September 3,
1984, but all loans guaranteed up to that time will be' honored according
to the temms of the loan agreement, The maximum term for sny loan guar-
anty is 30 years or the expected average useful life of any major physi-~
cal asset to be financed by such Icsén, whichever is Iess. |

Priorities assigned to different types of projects are as follows:

(1) Projects with promise of rapid energy production from

| - geothermal resources.

- (2) Projects designed to demonstrate or utilize new technologies
' or produce advanced technology components.

(3) Projects that will demonstrate or explo:.t the cmmerciaI
potentiaI of new geothermal resource areas.

(4) Iowest priority is given to proaects initially proposing
geologlcal and geophysical exploration, or the acquisition
of lands or leases.

In addition, priority within each of these categories is given first _
to projects from which the Federal government receives royalty payments
and second, to projects undertaken by small companies and private utilities.

INFORMATION

For further information about the Geothermal Loan Guaranty Program,
write:

U.S. Department of Energy
Idaho Operations Office
Geothermal Program

550 2nd Street :
Idaho Falls, Idaho 83401

or
U.S. Department of Energy
- San Francisco Operations Office

1333 Broadway
Oakland, California 94612
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ECONOMIC DEVELOPMENT ADMINISTRATION

Technical Assistance Grants

~ The Economic Developrlont Administration has technical assistance
grants available for pilot or demonstration projects. Those eligible
for such monies must 'show projected employment gains to the commnity
and leadership capability, The owner/developer of the geothermal pro-
Ject must have the financial resources to cost share twenty-five per-
cent (25%) of the gross project costs to qualify for these demonstra-
tion funds. The amount of monies varies from $25,000 to $80,000.

Public Works Grants and Loans

Funds for geothermal developnent under this Economic Development
program must be used for public servioes' and/or facilities. 'The appli-
cant may be a public or private non—profit organization, but must have
the approval and support of the local government entity as well as re-
gional economic development support. The extent of funds available is

~generally sixty percent (60%) of total project cost.

INFORMATION ‘ :

Economic Development Administration
2404 Bank Drive

‘Boise, Idaho 83705

(208) 384-1521
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APPROPRIATE TECHNOLOGY SMALI, GRANTS PROGRAM

Congress authorized the U. S. Department of Energy (DOE) in 1977
to undertake a small grants program to support small-scale energy related
technologies referred to as approprlate technologies because they are
"appropriate' to local needs, skills, and available energy resources.
Grant applications for this program are usually available in September
of each year and it takes approximately five to eigrxt months before the
DOE releases award winners. Grant funds are available for:

* Concept Development Projects for the development of an idea,
concept or investigative finding up to $10,000.

*  Development Projects for studies, investigations, models,
hardware development, experimental tests, or operational
tests up to $50,000.

*  Demonstration Projects for the testing of techmology or system
under actual operational conditions up to $50,000.

The Appropriate Technology Small Grants Program is desighed to:

* Make more energy related technology options available in
the United States.

* ‘Provide access to DOE for individuals and groups who would
- not otherwise have access.

* Make available technology not otherwise accessible to DOE.

*  Further national efforts to promote the use of renewable
resources and the conservation of non-renewable resources.

Eligible projects can cone from:

| * Individuals
* local non-profit organizations and institutions
* State and local agencies
* Indian tribes and nations

* Small businesses



»

Oné stipulation to this grant progrém is that no grant récipient
can be awarded more than $50,000 in a two year consecutive period.

The Appropriate Technology Small Grants Program is unique in that it
is designed for the ''local', small-scale inventor. Large oorpdrations or
laboratoriesfare not allowed to apply for these grants under the.'gu‘ide—‘
lines drawn up by the DOE. Keep in mind that projects submitted for this
program must be:

*

*

small scale;.

. simple to install, operate and maintain;

ldw cost;
envi’ronmentally sound;
able to utilize resources, materials and 'labor skillsj

for novel applications of existing technologies, or to develop
new concepts or technolbgies.

All prOJects must make use of available renewable energy resources
and/or conserve non—renewa.ble resources. :

‘ INFORMATION

For additional information on the Department of Energy Appropriate
Technology Small Grants Program contact:

Appropriate Technology Small Grants Program

 U.S. Department of Energy, Region X

1992 Federal Building

915 Second Avenue

Seattle, Washington 98174 v
(208) 442-1746 '

- or
Idaho State Offlce of Energy

Statehouse
Boise, Idaho 83720

(208) 384-3800
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PRIVATE FUNDING

To obtain non-government funds for geothermal development, the

’ owner/developer can look to lending institutions, investment companies

and/or individual investors for financial assistance.

The perSon who has an established business relationship with a.
lending institution and sufficient collateral to offset the bank's risk
will obviously have little, if any, 'probiem in securing development
funds. However, the person who wishes to utilize geothermal development
in a new business venture should be aware of the preparation necessary
to secure venture capital. v

In Idaho, banks as well as savings and loan institutions have not
had sufficient experience with the economics of alternative energy util-
izatioh; therefore the owner/developer should be knowledgeable in all
aspects of the geothermal project in order to 'sell" a lending institution.
While geothermal energy can be a most economically sound investment, the
owner/developer should be well prepared with engineering data, marketing
studies (if appropriate), a management pléan, and financial information
hefore approaching a loan officer. The more clear, concise, and orderly
the information you can supply the lending institution, the more likely
you are to obtain funding.

Investment conlpahies and private investors may also be skeptical of
this non-fossil fuel energy source and therefore the owner/developer who

‘needs to secure front end capital for the engmeerlng, marketing and -

managment plannlng should secure the services of a qualified attorney

vInterpretatlon of Idaho law governing corporations, partnershlps and the

ralslng of . capltal by sale of stock can be time consuming a.nd discourag— ;

1ng without the appropriate legal assistance.
The key to selling investors, loan offlcers and others on your pro—

'Ject is by clearly stat].ng the economic potentlal and demonstratmg your
' marketing and management capabilities.

85



 The central theme of your approach should emphasize in most cases
the clearbcmnection between using geothermal as an energy source which
is pot subject to fossil fuel inflationary trends. '

_If you are intending to set up a greenhouse opera.tion, for example
ta.king the neoessa.ry time or hiring someone to project operating costs
camparing fossil fuel costs at differing inflated prices to geothenml,
can and most likely should, be the key selling point. Also the life '
cycle cost and effect on operating capital amortization, and even future
expansion should not be overlooked.
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"U. S. DEPARIMENT OF ENERGY
TECHNICAL ASSISTANCE PROGRAM

One part of the growing geothemmal program of the U. S. Department
of Energy (DOE) is ‘the Technical Assistanoe pmgraxn offered to potential
'geothennal ‘users as an on-call service. The DOE-Idaho Falls Geothermal
Office has contracted this authority to BG&G Idaho, Inc.'s geothermal’

program offloe and the Ea.rth Science Laboratory at the University of
Utah (UURI) ‘

" The Techni¢al Assistance program has been available for over two
years and has a good team of experts to help you in your endeavors.
However, the service is provided on a first-come, first-served basis;
therefore it is not unusual to find a waiting list of longer than two
‘months. } ' ’

The amount of assistance given is limited in order to protect
the interests of private engineering organizations and others working
in the field. Generally, enough information is provided so that a
potential user can make an evaluation as to how and where to proceed.

" The 1limits to the kinds of assistance you can expect to receive
are varied. . However, technologies dealing with engineering, economics,

drilling techniques, and geology are certamly covered within the ex-
pertise housed at BG&G and UURI." < o

~ INFORMATION
e For further mformatlon on the Technical Ass1stanoe Program

Idaho National Engineering Laboratory (INEL)
EG&G Idaho, Inc. ;

Geothermal Program

P. O. Box 1625 :

Idaho Falls, Idaho 83401.

Or

University of Utah Research Institute (UURI).
“Earth Science Laboratory
. Research Park ,

420 Chipeta Way, Suite 120

Salt lake City, Utah 84108
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IDAHO STATE OFFICE OF ENERGY GEOTHERMAL TEAM

The Idaho Office of Energy, through a contract with the U. S.
Department of Energy, administers a state planning program to promote
the commercialization of geothermal energy. For the past two years,
this geothermal team has worked to build a strong data base of geo-
thermal information and supply the citizens of Idaho with a technical
information outreach program. , R

The diverse nature of this team allows them to investigate many
areas of geothermal development thoroughly and professionally. Need-
less to say, their contract with DOE strictly outlines a ''scope of
work' but the team is adaptable to carry out many demands of the public.

The most important function this team accomplishes is the technical
outreach program. Armed with a resource planner, econamist, and the capa-
bilities of contracting qualified engineers, the team is available upon
call to provide the public with technical assistance to further geothermal
development. -

The state outreach program is not intended to infringe upon the in-
tegrity of the private engineering community. The outreach purpose is to
steer community leaders, businesses, individuals, industry and government
officials in the direction of possible applications of geothermal resources.

Should you decide to use this valuable service, you may expect to
receive these kinds of assistance:

(1) On-site visit(s) by the outreach team to discuss your concern in

geothenm.l development ;

(2) Brief overviews of the geologic parameters of the resource
in your area;

(3) Analysis of the econamic impacts of using geothermmal energy
at your site;

(4) Engineering decisions as to the type of system you should con-
sider; ‘
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(5) listing of qualified technical expertise in your are'a ;

(6) Information on the best method for pursuing your geothernnl
energy project; and R

(7) Institutional and planning assistance.

INI-OBMATION
For further mformatlon on the State of Idaho Geothermal Team:

-.Idaho State Office of Energy
~ .Geothermal Program
~ Statehouse
Boise, Idaho 83720
(208) 384-3800

STATE (DUPLED GEOTHERMAL: PROGRAM

The primary importance of mentioning this program is to show the
cooperative effort being displayed by the State and Federal governments
in fusing geothermal development. In order to develop a well-rounded
data base of information, the U. S. Department of Energy established this
program to (1) assist the U. S. Geological Survey in its ongoing geo-
thermal resouroe assessment effort, and (2) to stimulate confirmation of
low and intemediate temperature reservoirs at sites with an apparent
potential for direct heat application development ‘

‘The State Coupled Geothermal Program is a continuing effort among
the follcwmg agencnes (1) DOE, (2) Idaho Department of Water Resouroes
(3) the U. S. Geological Survey, (4) the National Atmospherlc and Oceanic
Administration, and (5) the Earth Science Laboratory at the University of
Utah Research Institute. o | -

This Federal and State cooperative effort will acconplish the
following objectives: S
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(1) Phase I, geothernal data compilation, with emphasis on 1ow and
“intermediate temperature systems, ~culminating in the pubhcation
. of state maps and reports on the location and possible viability
of geothermmal resources.

(2) Phase II, investigation of specific geothermal sites with drill-
ing, to demonstrate reservoir characteristics. ‘ '

In Idaho, both Phase I and Phase II are well underway with the devel-
opment of the state resource map to be published in 1979. The Idaho ‘
Department of Water Resources has information available on well temperatures
throughbut the state and will supply you with information upon request.
Publications, such as Idaho Department of Water Resources Bulletin 30, will
keep you up-to-date on matters pertaining to that department's functions.

INFORMATION
For further information on this program, write:

U. S. Department of Energy-Idaho Operations Office
Geothermal Program
* “Attention: State Coupled Program
550 2nd Street
Idaho Falls, Idaho 83401

or
Idaho Department of Water Resources
Geothermal State Coupled Program

373 West Franklin Street
Boise, Idaho 83720
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In Idaho th1s U. S Department of Energy (DOE) sponsored pro-
gram has not reoelved the a.ttention it deserves The program s pur-
pose is to foster the development of geothermal electrical power gen-
eratlon. Several factors have hindered this program, but as the cost
of conventional foss11 fuels goes higher, this program may reoelve
more attention in the future

The Industry Coupled Program is intended to be a cooperative ef-
fort between DOE and any industrial organlzation engaged in geothermal
exploration. " The program_ is set up to ‘address: (1) cost-sharing with
indnstry fo,r‘ exploration, reservoir assessment and reservoir confir-
mation and (2) releasing to the public geoscience data which will in-
Crease our understanding of the. geothennal resource.

Under the guidelines of the program if a- sucoessful contract was
negotiated with the DOE and a particular industry, the contract would
specify: (1) an exploration and/or reserVoir confirmation program which

“industry would perform and manage, (2) a data package which industry
would agree to make public, and (3) a certain percentage of total costs

(generally in the- range of 20 to 50 percent) which DOE would contribute
toward fundmg the work. : '

| INFORMATION

For mfomation on the Industry Ooupled Geothermal Program

U S.. Departrnent of Energy—Idaho Operations Offlce
Geothermal Program :
550 2nd Street ..
' “»Idaho Falls, Idaho 83401
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FEDERAL LEGISLATION

FEDERAL GEOTHERMAL STEAM ACT OF 1970
PUBLIC LAW 91-581

The purpose of the Federal Geothermal Steam Act of 1970 is to auth- -
orize the Secretary of the Interior to make disposition of geothermal

steam and as_sociated geothermal resources.

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

FEDERAL GEOTHERMAL, ENERGY RESEARCH,
DEVELOPMENT, AND DEMONSTRATION ACT
OF 1974 =

~ PUBLIC LAW 93-410 |
The purpose of the Federal Geothermal Energy Research, Development,
and Demonstration Act of 1974 are: (1) to further the conduct of reseérCh

- development and delmnstratmns in geothermal energy technologies (2) to

develop a geothenm.l energy ooordination and management project; (3) to
carry out a program of demonstrations in technologies for the util1zat10n
of geothermal resources; (4) to establish a loan guaranty program for the
financing of geothermal energy development, and (5) other purposes

FEDERAL PUBLIC LAW 91-190 ,
The purpose of Federal Public Law 91-190 is to establish a National

Policy for the env1ronment to prov1de for the. establlshment of a oounc:1l

on env1mnmental quallty, and other purposes
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STATE LEGISLATION

SENATE BILL NO. 1062
~Domestic Water Systems (An Amendment)

The purpose of SB 1062 is to explain the terms "Domestic Water
Systems" and "Domestic water" by way of example, but not by_way‘\of
limitation, as a public water system providing water at any temper-
ature for ‘space heating or cooling, culinary, sanitary, recreational
or therapeutic uses. |

HOUSE BILL 468

The purpose of HB 468 relates to tax incentiv‘es for the instal-
lation of insulation and alternative energy devices.

Chapter 16 Geothermal Resources Act
Idaho Code 47-1601 - 47-1611

Chapter 40 Geothermal Resources Act
Idaho Code 42-4001 - 42-4015
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AQUIFER A water bearing stratun of permeable rock, sand, or gravel.

ARTESIAN Ground water that has sufficient hydrostatic head to r1se above'
1ts aquifier.

AR’I‘ESIAN WATER Ground water that is under sufficient pressure to rise
above the level at which it is encountered (by a well), but which
does not necessarily rise to or above the surface of the ground.

ARI‘ESIAN WVELL A well that penetrates an aquifier containing water w1th
sufflcient pressure to rise above the local ground level.

AUGER A drilling tool des:Lgned so that durlng the drilling operation,
. the cuttings are carried continuously to the top of the hole by.
hellcal grooves on a rotating drill pipe.

BIPOLE-DIPOLE MAPPING Electrlcal method of geophysical exploratlon
Current flow is established in the earth by using a pair of source
electrodes; the electric field is determined by observing the
voltage drop between two pairs of electrodes oriented approxi-
mately at right angles. ,

BI_CMOUT PREVENTER A device used to prevent the esCape of oil, water,
or gas when a pressurized pocket is penetrated by a drill.

BOILING POINT The temperature at which the vapor pressure of a liquid
is equal tothe ‘pressure of the atmosphere on the 1iquid :

BOREHOLE A hole drilled into the earth often to a great depth, as a
prospective 011 well or for exploratory purposes.

BRITISH THERMAL UNIT: (B’I‘U) A un1t of energy deflned as the amount of
energy requlred to heat one pound of water one degree Fahrenheit.

(DNI’OUR MAP A map showing the oonflguration of the surface by means of -
.lines oonnectmg the po:.nts that have the same elevatlon :

CONVECTION A process of mass movements of portions of any fluid (liquid
or gas) in a gravitational field as a consequence of different
- temperatures in the medium and hence different densities. The pro-
cess thus moves both the medium and the heat and the tem is used
to mgufy either or both. . _

DENSITY I.OG A well log ‘that records the formation density. The logging

tool consists of a gamma-ray source and a detector shielded S0 that
it records ba.ckscattened gamma. rays from the formation. ' '
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DRILLING MUD A suspension, generally aqueous, used in rotary .drilling. ‘
It is pumped downward through drill pipe to seal off porous zones
and tq ;qqunter—balance the pressure of oil, gas, and water.

DRILL PIPE Pipe to which the bit is attached and which is rotated by a
drill. Drilling fluid circulates through the pipe.

EFFICIENCY The efficiency of an energy conversion is the ratio between
eful work or energy output to total work or energy output.

: EFFLUEM‘ 1 Something that flows out, as an outflowing branch of a
main stream or lake. 2, Waste materla.l discharged into the en—
vironment _especially when serving as a pollutant,

ENERGY ‘The ability to do work, expressed in watts, KW, BIU/hr, cal/sec.,

FAULT A fracture or fracture zone along which there has been displace-
ment of the sides relative to one another, parallel to the fracture.

FOSSIL FUEL A deposit of organic material containing stored solar energy
that can be used as fuel. The most important are coal, natural gas,
petroleunm.

GEOLOGIC MAP A map showing surface distribution of rock varieties, age
relationships, and structural features.

 GEOTHERMAL ENERGY The internal energy of the earth, available to man as
heat f:_mm heated rocks or water.

GEOTHERMAL GRADIENT The rate of increase of temperature in the earth with
depth.

HEAT EXCHANGER A device used to transfer thermal energy from a fluid
flowing on one side of a barrier to a fluid flowing on the other
side. Often this is done by running a coil of pipe through a tank:

HEAT PUMP A device that transfers heat from a cooler reservoir to one a
higher temperature (or vice versa). A heat pump works on the same
principal as a refrigerator.

KIIDWATI‘ (KW) One thousand watts. Electric energy measurement.

KILOWATT HOUR (KWH) The power expended by 1 kw in 1 hour.Equals 3,412 BIU.

LIFE CYCLE OOSTS Total cost of an item including initial purchase price
as well as costs of operation, and maintenance over its lifetime.

MEGAWATT (MW) One million watts, or 1,000 kilowatts.
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PERMEABILITY The,pemeability of a rock is its capacity for transmitting
a fluid. Degree of permeability depends upon the size and shape of
the pores, the size and shape of their interconnections, and the

extent of the latter.
REINJECTION The process of pumping waste water back into a well or aquifier.

RESERVOIR - A natural underground container of liquids, such as oil, water,
or gases

RESISTIVITY The resistance to electrical current of a three-dimensional
unbound medium, as opposed to resistance that refers to electrical
impedance of oonflned conductors.

SPACE HEATING The process of supplying the required heat for the physical
comfort of human beings in houses, offices, or enclosed industrial

plants.

SUBSIDENCE 1. A sinking of a large part of the earth's crust. 2. Move-
ment in which there is no free side and surface material is dis-
placed vertically downward with little or no horizontal component.

TECTONIC MAP A map on whlch are shown areas or lines of major structural
features produced by uplift, downwarp, or faulting, together with
the major lineation within such features.

WATT Unit of electric energy equal to 3.4 BIU/hour.

WORK The product of the force acting upon a body and the distance through
which the point of application of force moves.
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